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Report for AT 13/41:   Raymond Mjadwesch 

Consulting Ecologist –Wildlife Survey & Management 
 

Qualifications as an Expert 

 
See Annexure 1 
 

Facts, Matters & Assumptions 

 
This report puts forward responses to the numerous “scientific justifications” stated by the TAMS in 
their Statement of Reasons, Kangaroo Minutes, Calculation of the Number to Cull, Kangaroo 
Population Estimate Methodologies, the Kangaroo Management Plan (referred to as Frawley 2010 
throughout), the Fletcher Statement, Nature Conservation Strategy etc, supplemented by reviewing 
the detailed explanations of the culling program put forward by TAMS in information packages such 
as the 2013 KANGAROO CONSERVATION CONTROL PROGRAM: Questions & Answers, and numerous 
departmental media releases. Further in answering the Instructions1 this review outlines efforts to 
quantify the actual status (distribution and abundance) of kangaroos in the reserves of the ACT in 
2013, and discusses the situation for kangaroos in the territory into the future, in an increasingly 
developed and developing landscape.  
 
The TAMS have provided population estimates for the reserves (SoR) and how these were derived 
(the ESDD report). These estimates closely follow data provided by the TAMS Dr Fletcher on the 22nd 
May 2013 to UTS-ISF Ecologist Dr Ben-Ami, which was subsequently provided to me. This database 
forms much of the basis for my responses below - I refer the Tribunal to the TAMS 2013 
EGK_Count_&_Cull_Data.xls file (Annexure 2). 
 
This analysis is based on my experience in consulting to threatened species conservation, wildlife 
handling and management and vegetation and landscape survey and impact and assessment, as well 
as my experiences as a consultant in servicing clients such as the ACT Territory and Municipal 
Services.  
 
Assumptions and information sources for site discussions are discussed where they are relevant, 
throughout. This advice has been prepared in accordance with the Expert Witness Code of Conduct 
for the ACT Civil & Administrative Tribunal. 
 

Limitations 

 
The biggest limitation to this statement’s preparation is the lack of time to providing a 
comprehensive review of the reports which outline and support the TAMS kangaroo culling program, 
having only received documents detailing the TAMS case on the 25th June 2013. 
 
Given the time constraint in preparing this report I have not reviewed the Canberra Nature Park 
Management Plan (1999). Important recent research as done by Richter, Dimond etc (discussed 
below) are of much greater relevance to the situation today, so given the limited time frame, my 
priorities have been to review more relevant recent research and material. 
 

                                                 
1
 DLA Piper  2013  Engagement as an Expert Witness in ACT Civil and Administrative Tribunal Proceedings 

13/41  Instructions 11.1-11.8 
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A secondary limitation (at the time this report was prepared) is my not having visited any of the 
reserves in question. In answer to this, I frequently review the work of others (mark student 
assignments from all over Australia, review EIS’s, make submissions etc). I have done work right 
across NSW in all land systems (the ACT represents a sub-set of the communities with which I have 
experience), as well as having worked in the ACT itself, and in Queensland. Further I am well aware 
of how ecosystems decline in city precincts and peri-urban environments such as those comprising 
the Canberra City Reserves, as well as having documented and discussed in many cases the principle 
causes of such decline (generally human impact). 
 
My knowledge of communities, threatened species, and ecosystem and landscape function are 
comprehensive, as is my experience with the plants and animals of the ACT, which occurs in the 
same bioregion as Bathurst (there is extremely high congruence in vegetation communities and  
threatened species at the 2 sites). 
 
A dissection of the data from TAMS and information from community surveys (including 192 photos 
from the reserves subject to this report), and an assessment of the validity of the underlying basis 
and assumptions in research from which TAMS have drawn the fundamentals of their program 
(outlined in the various TAMS documents mentioned above) is sufficient. 
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Instructions: 

 

11.1 What is the EGK population in each of the Nature Reserves? Do you agree with the population 
of the EGK’s in 2013: 
 
11.1.1 as determined by the Environment and Sustainable Directorate (ESDD) in its Report to 
Director, Parks and Conservation, from Conservation Research ESDD entitled “Kangaroo population 
estimates in summer 2013 and recommendations for conservation culling” (ESDD report); and 
 
11.1.2 as set out in Appendix A to the Statement of Don Fletcher dated 19 June 2013 (Fletcher 
Statement) commencing at page 9. 
 
If you disagree, please set out your reasons for disagreeing. 

 
In order to answer Instruction 11.1.1, I have considered the entire TAMS data set (the .xls file), which 
dates back to 2008 in some instances and includes numbers reported culled at each reserve.  This 
report discusses the stated totals on a case by case basis, with reference to historic data (the TAMS 
2013 EGK_Count_&_Cull_Data.xls file), and results from community surveys (2013)2 
 
Callum Brae 
 
Consider the TAMS data for Callum Brae, summarised in the Table below. 
  

 direct count pellet count pellet count road distance walked line 
 Nov 

2008 
July 

2009 
Aug 

2009 
July 

2010 
May 
2011 

June 
2011 

Feb 
2012 

June 
2012 

Feb 
2013 

June 
2013 

TAMS data 183  289  421  243  288  
TAMS Culled 140  200  252  100  140 

% culled per annum 77  69  60  41  49 

 
TAMS data count data is represented by the incomplete dark-blue line in the following graphic, as 
well as several models for populations under varying culling regimes, and assuming a 9% population 
growth rate for the species. 
 

                                                 
2
 Community kangaroo surveys of the ACT City Reserves (in prep) 
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It is assumed for the purposes of this discussion that the initial Direct Count of 183 kangaroos in 
2008 (by TAMS) was correct.  
 
Explanation of the Graph 
 
The blue line (TAMS data) is based on the  TAMS EGK_Count_&_Cull_Data.xls file, the final point 
(2013, 288 kangaroos) also corresponds with the TAMS SoR. 
 
The yellow line is based on the TAMS 2008 data point (EGK_Count_&_Cull_Data.xls) and the TAMS 
2013 data point (corresponding to the SoR), and culling data from 2009-2012. A population growth 
rate of 91% per annum has been applied to enable this model to fit the 2013 TAMS data point (288 
kangaroos). 
 
The purple line is based on the 2008 TAMS data point, and models what would happen to a 
population of 180 kangaroos, which has been reduced in the years 2009-2012 according to the “cull” 
data in the TAMS database, assuming the remaining population is also increasing at 9% per annum. 
 
The pink line is based on the TAMS 2008 data point, and models what would happen to a population 
which was culled in 2009 (140 animals destroyed, plus joeys), and was then allowed to recover 
normally (at about 9% per annum). 
 
In order to accept the TAMS 2013 population estimate of 288 kangaroos, and the rate of culling 
indicated in the TAMS EGK_Count_&_Cull_Data.xls database, one must either accept: 
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 the population has exhibited a growth rate of 91% per annum for 5 consecutive years, a 
premise which is unsupported in the scientific literature (Arnold 19913, Bilton 20044, Dawson 
20125) or 
 

 significant movement of animals has occurred between sites, with net extremely high 
immigration to Callum Brae. Again this is not supported or described anywhere in the 
scientific literature, in fact the opposite has been described: strong site attachment and 
small home ranges have been demonstrated (Moore et al 20026, Viggers & Hearn 20057 and 
at Anglesea8) 

 
Discussion of Survey Methodologies 
 
Over the course of the survey period (2008-2013), at best the TAMS data can be described as erratic; 
this will be in large part due to the varying survey methodologies conducted at the site during each 
iteration of the survey.  
 
Ideally when conducting long term environmental or population monitoring studies, replicable and 
repeated methodologies are used. Consider the work of Wentworth Group scientist Professor 
Richard Kingsford who has been studying water birds across NSW for what no doubt seems like his 
whole life. Kingsford has run exactly the same survey methodology annually (for 30 years); timing, 
transect locations, everything, every year, the same. In this way Professor Kingsford is able to 
compare apples with apples. 
 
A summary of TAMS surveys at Callum Brae Nature Reserve follows: 
 
2008: direct count in November 
2009: pellet count in August 
2010: no survey 
2011: pellet count in May  
2012: road-based distance count in February and 
2013: walked line transect in February. 
 
Obviously this makes comparison of the TAMS data difficult on a year to year basis, particularly on 
the basis of the decreasing accuracy of the methodologies being applied. The ESDD states (Brief s. 5 
Kangaroo Population Estimates in Summer 2013 page 2): 
 
“To minimise costs and obtain the most precise counts possible, four counting methods were used in 
the following order of preference, direct count (6 sites), sweep count (9 sites), walked line transect 
(7 sites) and pellet count (1 site)” and 
 

                                                 
3
 Arnold GW, Grassia A, Steven DE, Weeldenburg JR 1991 Population ecology of western grey kangaroos in a 

remnant of Wandoo Woodland at Bakers Hill, southern Western Australia Wildlife Research 18(5) 561-575, 
CSIRO Publishing, Melbourne 
4
 Bilton A 2004 The facts: Survivorship of Red Kangaroo Young to Weaning and its Effect on Population 

Dynamics UNSW School of Biological Science 
5
 Dawson TJ  2012  Kangaroos (2

nd
 Ed)  CSIRO Publishing, Collingwood 

6
 Moore BD, Coulson G, Way S  2002  Habitat selection by adult female eastern grey kangaroos Wildlife 

Research 29: 439-445 
7
 Viggers KL, Hearn JP 2005 The kangaroo conundrum: home range studies and implications for land 

management Journal of Applied Ecology 42: 99-107, Wiley-Blackwell Stafford QLD 
8
 http://www.angleseagolfclub.com.au/clubs/1368/uploads/AngleseasUrbanKangaroos.pdf 
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“The walked line transect method is less precise than the pellet counts favoured in previous years 
but has the advantages that it is much less costly and is not vulnerable to storms during the three-
week interval between the clearing and the counting of the pellets.”  
Importantly with walked line transects (as used in 2013), density calculations and extrapolations can 
cause animals observed along forest edges to be used to calculate densities which may then be 
applied to forested and woodland units, in which there may be few or no kangaroos. 
 
While the rigour of the Direct Count Method is predicated on 3 close counts (according to Appendix 
1 of Frawley 2010) the KMP does not discuss limiting factors on the use and analysis of data 
obtained using a walked line transect method. In combination the factors discussed above make the 
survey methodology used in 2013 the least reliable option for survey, of the methodologies which 
were available to the TAMS at the time. 
 
With regard to the TAMS 2009 and 2011 data points, which were based on estimates from a pellet 
count methodology. Coulson & Rains (1985)9 suggest: 
 
“Counts of individual faecal pellets gave an acceptable estimate of population density, whereas 
counts based on pellet groups had significant positive bias.”  
 
TAMS have used the single pellet count methodology (though improperly applied, see FOI 
documents10), presumably in an attempt to minimise their positive bias, however Coulson & Raine 
(1985) go on to conclude: 
 
“All pellet count estimates exhibited a positive bias.” 
 
Coulson & Raine (1985)  also point out that faecal pellet production rate is strongly associated with 
feeding activity, so likely to produce varying indices at different times of year. The Callum Brae pellet 
count surveys occurred in August and May, so even these data points cannot be legitimately 
compared to each other. 
 
Uncertainties of pellet count estimates are discussed in Banks (2001) where he states “Scat counts 
have also been used to provide indices of kangaroo abundance (e.g. Perry & Braysher 1986). 
However, a pilot study of scat counts revealed highly irregular temporal fluctuations indicative of 
differential decay rates between sites (Banks 1997)”. 
 
Bulinski & McArthur (2000)11 also discuss problems with the methodology; uncertain identification 
of pellets remains an issue even for trained professionals (note that TAMS pellet counts have 
included counts conducted by university students). 
 
To put the unreliable nature of estimates based on pellet count results in context, in 2009 TAMS 
reported a population of 289 kangaroos (based on counting droppings), after having culled 140 of a 
reported 180 animals; this would have required an increase from 180 to 429 in the intervening 1 
year period (requiring population growth of 138%, or high rates of immigration). In 2011 after having 
culled a further 200 kangaroos in 2010 the TAMS pellet count estimate would have it that the 
population had increased to over 400 animals (requiring a further 57% population growth per 
annum, for two years, or high immigration). 
 

                                                 
9
 Coulson GM, Raines JA  1985  Methods for Small-Scale Surveys of Grey Kangaroo Populations Australian 

Wildlife Research 12(2) 119 - 125  
10

 TAMS FOI release: Pellet Count Data Sheets 
11

 Bulinski J, McArthur C  2000 Observer error in counts of macropod scats  Wildlife Research 27: 277-282. 
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The Numbers Reported Culled at Callum Brae 
 
Consider the numbers reported and projected to be culled at Callum Brae (refer to the TAMS 
database). The numbers of kangaroos reported culled has been  77%, 69%, 60%, 41% and 49% of the 
TAMS populations for the years 2009-2013 respectively. 
 
30 years of a commercial kangaroo industry in Australia has provided evidence that suggests that 
“harvesting” between 15-17% of a kangaroo population is “sustainable”; Hacker et al (2004)12 
defines a new upper quota limit of 20%.  
 
Frawley (2010) has recommended population reduction at “40% per annum”, to maintain “a stable 
population”. 
 
The rate of culling reported at Callum Brae has far exceeded the accepted “sustainable harvest 
rates” every year, for 4 years, as it has exceeded the rate recommended by Frawley 2010. Such high 
rates of culling can only have one objective - severe population reduction - however in 2013 TAMS 
report more kangaroos (288) than there were when the culling program began in 2008 (180 
kangaroos). 
 
Assumptions about Population Growth Rates 
 
Consider that feral pig populations are reported to increase at 86% per annum, with up to 2 litters of 
10 piglets per litter per year (Invasive Animals CRA 201113). 
 
Compare the reported 91% Callum Brae kangaroo population growth rate figure to feral goat 
reproductive rates of 50% per annum (DEWHA 200414), with breeding in goats occurring at 8 months 
old and with goats frequently bearing twins. 
 
This raises an important question when considering management of kangaroos, what is their 
reproductive rate? 
 
While Frawley (2010) cites figures from Fletcher (2006)15 and discusses fecundity and mortality, and 
other factors pertinent to kangaroo reproduction and population ecology, there is no attempt to 
definitively answer this question by Frawley (2010), other than by suggesting that reducing a 
population by 40% per annum would maintain a steady population. For the purposes of this 
discussion, it is assumed that Frawley considers that 40% per annum is equivalent to Eastern Grey 
Kangaroo population growth rate. 
 
In personal communication with the TAMS’ Dr Fletcher, he has provided that population growth rate 
is “much higher than 73%”. Note in this regard that Dr Fletcher refers to Banks (2001) finding “73% 
growth”. In fact Banks (2001) did not study population “growth”, he studied fox removal; his findings 
state that “fox removal resulted in a higher number of kangaroos observed in open habitats”. Banks 
(2001) did not study or make conclusions with regard to kangaroo population growth rates. 
 

                                                 
12

 Hacker R, McLeod S, Druhan J, Tenhumberg B, Pradhan U 2004 Kangaroo Management 
Options in the Murray-Darling Basin, Murray Darling Basin Commission 
13 Invasive Animals CRA 2011 Frequently asked questions about feral pigs www.feral.org.au: IACRA, 
Canberra 
14

 DEWHA 2004 The Feral Goat (Capra hircus) DSEWPC, Canberra 
15

 Fletcher D  2006 Population Dynamics of Eastern Grey Kangaroos in Temperate Grasslands  PhD Thesis, 
Canberra University 
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The TAMS’ Mr Inglesias has been quoted in the Canberra Times stating a population growth rate 
estimate of “30-60%”16, however this statement is unqualified in any sense.  
 

As a seasonal breeding species (Frawley 2010) kangaroos can produce a single joey per 
annum. Juvenile mortality is “high”( ACT Kangaroo Advisory Committee 199717), normally 
running at around 73% (Arnold 1991) even under “normal” (non-drought) conditions; foxes 
take half of emerging joeys (Banks 2001); Coulson et al (1999)18 reported high rates of 
juvenile mortality on account of parasitic nematodes. From Dawson (2012) discussing the 
Eastern Grey Kangaroo: 
 
“While about half of the females die before they reach breeding age, many more males die 
before they are full adults.” 

 
In the wild female Eastern Grey Kangaroos kangaroos rarely conceive until 3-3.5 years of age 
(Dawson 2012 page 124); it takes 18 months for a joey to become fully independent, this means a 
doe will raise her first young to independence, if it survives, by 5 years of age. Twinning is rare and 
survival of both young has not been recorded (Dawson 2012 page 112). 

 
Peer reviewed studies based on detailed fieldwork suggest growth rates of only around 8-9% 
per annum under favourable conditions (Arnold 1991, Bilton 2004), for Western Grey and 
Red Kangaroos respectively. Croft & Boom (2011)19  considered the capacity of kangaroo 
females to produce young: 
 

“The potential annual fecundity for the red kangaroo is 1.36 offspring, 1.25 to 1.32 in the common 
wallaroo, 1.03 in the eastern grey kangaroo and 1.00 in the western grey kangaroo.” 

 
Dawson 2012 (page 115) provides age at permanent pouch exit (319 vs 323 days) and time 
to weaning (540 days for both species). This means that Eastern Grey Kangaroo and Western 
Grey Kangaroo populations will increase and respond to situations (such as recovery from 
catastrophe or culling) in very similar ways, from a reproductive biology perspective 
(differences in are statistically insignificant). 
 
The TAMS data.xls data for the National Transmission Authority site (NTA) provides an 
indication of population growth that is consistent with this literature. The blue dots in the 
graph below indicate direct counts in 2008, 2009 and 2013. It is a small site (19ha), and 
there is no reason to consider that there would be any difficulty in counting 30 or so 
kangaroos. There is no evidence of any culling at this site. 

                                                 
16

 Thistleton J  2013  Annual kangaroo cull draws fire  Canberra Times June 6 2013 
17

 ACT Parks & Conservation Service 1997 Living with Eastern Grey Kangaroos in the ACT -Public Land, Third 
Report to the Minister for the Environment, Land & Planning ACT Parks & Conservation Service 
18

 Coulson G, Alviano P, Ramp D, Way S  1999  The kangaroos of Yan Yean; history of a problem population  
Proceedings of the Royal Society of Victoria 111(1): 121-130 
19

 Croft D, Boom K  2011  Its raining kangaroos; the ups and downs of kangaroo management 
http://theconversation.com/its-raining-kangaroos-the-ups-and-downs-of-kangaroo-management-3976 
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The three other lines in the graph represent models for growth, based on an initial 
population of 22 kangaroos increasing at 3%, 8% and 9% per annum. 
 
In the 5 years since monitoring began, the NTA EGK population is given to have increased 
from 22 to 35 animals, with an average growth rate of just over 9% per annum. This 
corresponds precisely with numerous scientific (and peer reviewed) studies describing slow 
growth in kangaroo populations.  
Queensland Universities Professor Gordon Grigg describes kangaroo population 
fluctuations20: 
 

…numbers grow albeit slowly during good seasons but they certainly go down… crash, very rapidly, 
when bad drought comes along… 

 
Dawson (2012) describes kangaroo reproductive rates as (page 187): “low” 
 
91% growth for each of 5 consecutive years, as reported at Callum Brae, is neither “slow” 
nor “low”. The graph below illustrates how this population growth rate would look in 
comparison to the acceptable NTA data set of 9% growth, and against Frawleys (2010) 40% 
growth rate. 

                                                 
20

 Brisbane Radio 4BC 17/7/2012 
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The Mjadwesch (2013)21 population_growth_rate_calculator.xls can use any input variables 
to calculate kangaroo population growth rates. Based on the following: 
 
72% female bias in population (Fletcher pers comm 2012) 
68% breeding females in the population (Temhumberg et al 200422) 
5% annual adult mortality (Arnold 1991, Wallaroo minimum in Clancy & Croft 199223) 
73% juvenile mortality (Arnold 1991) 
The calculator suggests that 8.5% growth for unmolested populations of kangaroos is likely 
to be “normal”. This increases to 15% for the Eastern Grey Kangaroo under conditions where 
juvenile mortality is low (input variable 60%). Using the calculator you cannot devise a model 
for growth of “much higher than 73%”, nor the reported growth rate of 91% per annum at 
Callum Brae, without resorting to biologically unseen scenarios.  
 
91% growth per annum represents almost doubling, annually. To achieve this rate of growth 
in a sex-balanced population, each doe would need to successfully raise twin joeys each 
year, with combined juvenile & adult mortality of only 9%, for 5 years. Even in a population 
comprised of 99% females, with other factors as above (without twinning), this would result 
in a population growth rate of only 22.6% per annum.  
 

This raises the question: how to explain a 5 year average population growth rate of 91% at Callum 
Brae?  
 

                                                 
21

 Mjadwesch R  2013  Macropod Population Growth Rate Calculator (.xls file) 
22

 Tenhumberg B, Tyre AJ, Pople AR, Possingham HP  2004  DO HARVEST REFUGES BUFFER 
KANGAROOS AGAINST EVOLUTIONARY RESPONSES TO SELECTIVE HARVESTING? Ecology, 85(7), 2004, pp. 
2003–2017 
23

 Clancy TF, Croft DB 1992 Population dynamics of the Common Wallaroo (Macropus robustus erubescens) in 
arid New South Wales Wildlife Research 19 (1), 1-15 
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The TAMS 2013 EGK_Count_&_Cull_Data.xls file includes “notes” which suggest that kangaroos 
could be emigrating en masse from other sites locally (citing “high immigration potential from quarry 
lease”). 
 
Numerous studies describe the home range behaviour of the Eastern Grey Kangaroo (some are 
cited above), including even TAMS own radio-tracking program (2009; some data has been released 
– see Mjadwesch ACT graphic 2013 below). These studies clearly show small and overlapping home 
ranges for individual animals (particularly females); nowhere has mass-migration been 
demonstrated in this species. In fact the only (possible) dispersal reported has been in “young adult 
males” (Viggers & Hearn 2005); females remain site-attached for their whole life, in areas as small 
as 60 ha. 
 
Assuming, contrary to the evidence of strong site attachment and even of homing instincts, it may 
be : 
 

 that ongoing urban development or activity in the neighbouring quarry site is displacing 
animals from their previous territories, forcing animals into ever-decreasing undeveloped 
sites or  
 

 shooting on neighbouring properties may have occurred in recent years (see TAMS 2013 
EGK_Count_&_Cull_Data.xls file worksheet 3), indeed the TAMS 2013 data.xls file states that 
“Other adjoining landholders plan some culling in 2013” and it is accepted that this may 
have forced some kangaroos from adjacent rural leases into the reserve.  

 
If animals have moved to Callum Brae from elsewhere however, these animals need to then be 
subtracted from these nearby populations, if any can be identified. Note that TAMS data for 
populations near to Callum Brae are also reported to be increasing rapidly. For example the 
population at Jerrabomberra West is given to have increased from only 139 kangaroos in 2008 to 
397 in 2013, while TAMS have culled a reported total of 496 kangaroos there. 
 

11.1.1. Do I agree with the population estimates presented by the ESDD? 

 
On the basis of the above for Callum Brae NR:  No. 
 
Taking all of the above into account, the TAMS data suggesting there are 288 kangaroos at Callum 
Brae in 2013 is highly questionable in its derivation, and biologically impossible in its conclusion.  
 
In the first instance TAMS have abandoned their preferred survey methodology (direct counts) after 
starting the program of kangaroo population control without explanation. The methodology used in 
2013 (walked transect) is, according to the TAMS themselves, less accurate than the pellet count 
methodology (ESDD), which in turn is described as having a positive bias (Coulson & Raine 1985 ). 
More recent survey methodologies (indirect counting / calculations) necessarily introduce error. 
 
I do not accept that a population starting at 180 kangaroos in 2008 (the only time that a direct 
count was conducted), being subject to heavy culling rates (40% and 80% per annum), could have 
increased to 288 kangaroos by 2013. Modelling the initial population vs continuous heavy culling, 
and applying an assumed “optimal” population growth rate of 9%, provides that given the reported 
rate of culling, the population would have been extinct by the second year of the program 
(indicated by the plunging “culled population recovering at 9% per annum” model in the graph 
above). 
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For similar reasons (see below), for the other reserves: 
 
Goorooyaroo NR Outside Enclosures:  my analysis is incomplete 
Goorooyaroo NR Dunnarts Flat Enclosure: Yes* 
Goorooyaroo NR Forest Enclosure:  Yes* 
Kama NR:      No 
Mt Painter:     No 
Mulligans Flat NR Dam Paddock Enclosure: Yes* 
Mulligans Flat NR Hatchet Enclosure:  Yes* 
Mulligans Flat NR North-east Enclosure: Yes* 
Mullanggari NR:    Yes** 
The Pinnacle:     my analysis is incomplete 
 
*Head counts of kangaroos in the enclosures would be relatively easy to conduct, and there is no 
reason to question the veracity of these TAMS and Fletcher population estimates. 
 
** Only a single community count was submitted for this reserve, which corroborates a population 
estimate of around 200 (plus a few dozen @ foot joeys). 
 
The situation at Callum Brae is further elaborated upon below, and disputed totals for Kama and Mt 
Painter are also discussed in some detail (under the heading 11.1 What is the EGK population in the 
reserves, starting at page xxxx of this report).  
 
A model and discussion of Mulanggari is also discussed below, which corroborates low kangaroo 
reproductive rates reported in the literature, and demonstrates high congruence between TAMS & 
community survey results.  
 
Goorooyaroo and Pinnacle models and discussion are to be provided as a supplementary report. 
 

11.1.2. Do I agree with the population estimates as presented by Fletcher Appendix A? 

 
The Fletcher Statement Appendix A is the basis on which the ESDD numbers were formulated. 
 

In short the answer is again no, however the reasoning does include the following additional 
consideration. 
 

The Fletcher Statement provides in s. 1.2, 2.2, 3.2 and 4.2 that the population needs to be 
maintained at an “intermediate” level. It is not apparent how “intermediate” has been defined. I 
discuss at 11.5 below appropriate grazing regimes for the conservation of grassland and grassy 
woodland ecosystems and threatened species conservation values. 
 
Do I agree with the population estimates as presented by Fletcher Appendix A? 
 
On the basis of the above, for Callum Brae NR:     No. 
 
On the basis of discussion below, for Kama NR and Mt Painter NR:  No. 
 

Assuming reliable counting in the enclosures (Goorooyaroo & Mulligans Flat): Yes. 
 

For Goorooyaroo (outside enclosures) and the Pinnacle NR: 
 

Goorooyaroo NR Outside Enclosures:  my analysis is incomplete 
The Pinnacle:     my analysis is incomplete 
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11.1. What is the EGK population in the reserves?  
 

In March 2013 I provided instruction to a group of concerned citizens in Canberra, with regard to 
their conducting their own citizen science project, conducting surveys of kangaroos independently of 
the TAMS. This generally relied on their application of a direct count methodology (attached as 
Annexure 3). Photos throughout this report labelled G Woolfenden were taken during these surveys. 
 

From Frawley (2010) Appendix 1: 
 

“Direct Observation Counts are the simplest method of estimating absolute abundance and the least 
costly, but are suited only to small open sites where 1 to 3 people can see all the kangaroos. The 
results are only acceptable if three independent counts over a few days produce close results”. 
 

There are obvious limitations to the results that can be drawn from this type of community study, 
including inexperience of the surveyors; some data sets were missing fields (such as the date s or 
times), in some cases bearings were poorly recorded. However kangaroos are large and relatively 
easy to count (reducing complications with detection issues), and the majority of data sheets 
submitted contained useable data. 
 

Nonetheless other limitations to the survey included lack of time. The TAMS were already preparing 
to cull kangaroos when the community group were finally ready to start counting kangaroos in 
March 2013. There had been no announcement of which reserves would be targeted for culling in 
2013so limited numbers of surveys were conducted at lots of reserves. As surveyors did more 
surveys, they got better at it; earlier survey results may be less reliable than data from later surveys. 
 

Since then I have had limited time to process the data (a time consuming activity), in the pro-bono 
capacity in which I have been attempting to assist the community, so these analysis are preliminary 
and incomplete. The UTS-ISF have provided that they will be assisting with review and final 
verification of results. 
 

Callum Brae 
 
Callum Brae is a small site: 143 ha, it is comprised largely of open woodland (see Fletcher Statement 
Appendix A), so a Direct Count methodology is appropriate for this site. In fact the TAMS conducted 
a Direct Count themselves at this site in 2008, however not subsequently.  
 
On the whole I consider that the 2 formal data sets submitted contain information of a reasonable 
quality including: 
 

GPS coordinates for sightings 
Distance and bearings to observed kangaroos and 
Data sheets are often extensively annotated. 
 

The advantage of doing direct counts as in the surveys below, compared to the (indirect) walked line 
transect methodology used for the TAMS in 2013, is that there is no extrapolation required for direct 
counts. Community survey teams took a considered approach to inspecting the reserve, taking care 
and time to cover the whole site. 
 
For Callum Brae two formal data sets (including observation locations, with bearings and distances) 
were submitted (the raw data of which I have processed – see figures below). 
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Community Survey 1: 4.5.2013 1646-1836 
 

 
Community Survey 2: (undated) 1630-1830 
Importantly data from these two independently run surveys, which occurred over the same area, 
correlate well (Survey 1: 47+6 at foot, Survey 2: 54+13 at foot). 
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How many kangaroos are there at Callum Brae? 
 

On the basis of all of the above, and considering the results and limitations of the community 
surveys, I would expect that a maximum of 60 –80 adult kangaroos remain at the site, at a density of 
between 0.42 and 0.56 kangaroos / ha.  
 

If this is the case then this is already well below the target density of 0.82 kangaroos / ha (TAMS 
2013 EGK_Count_&_Cull_Data.xls file, being the target population (117) divided by the area (143 
ha)). 
 

The Callum Brae community survey data and the unreliability of the TAMS data (discussed above), in 
combination, suggest that the TAMS data represents a significant overestimation of the population 
(by a factor of 4 times), which disparity certainly warrants further investigation. 
 

Kama Nature Reserve (CGNR) 
 

Location: Kama Nature Reserve lies between William Hovell Drive and the Molonglo River to the 
south-west of the Pinnacle Nature Reserve, on the western outskirts of northern Canberra. 
 

 
 

The reserve is a lightly wooded grassy woodland and open grassland with several dams. Most of the 
“darkness” tainting the air photo of Kama (above) is St Johns Wort (Hypericum perforatum), a weed 
of national significance. 
 

TAMS Kama Nature Reserve Kangaroo Surveys & Results 

 Area Survey Method TAMS 
Pop 

Target 
Pop 

Advice 
to Cull 

Culled Date 

Kama NR 154 15/11/2008 Direct Count 180  120 75 9/07/2009 
Kama NR 155 1/09/2009 Sweep Count 216  108 57 1/07/2010 
Kama KMU 763 1/09/2009 Sweep Count 227     
Kama NR 155 6/06/2011 Pellet Count 239     
Kama NR 155 12/02/2012 Road Count 94* 141    
Kama NR 155 2013 Sweep Count 200 141 40   
 

* Road-distance estimate is “likely to be an underestimate” according to TAMS 
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The graph below illustrates results from this table, as well as various modelled populations, and 
results from community counts. 

 
Explanation of Graph 
 
The erratic dark blue line and points represents the TAMS data. 
 
The yellow line represents a “culled” model which returns to the reported TAMS population in 
2013. This would have required a consistent growth rate of 20.5% per annum across the survey 
period. 
 
The purple line represents a “culled” model reproducing at a standard 9% per annum. 
 
Discussion Kama Kangaroo Survey & Management History 
 
180 kangaroos counted in November 2008 by TAMS is accepted. This is credible, as kangaroos are 
big animals which are easy to see and count, and the reserve is generally only lightly wooded.  
 
Note that density in 2008 was only 1.17 kangaroos / ha, less than half of the average density for 
reserves in the ACT (TAMS 2010), only about 10% of the theoretical carrying capacity for the 
vegetation community (according to TAMS), and already well within the target “sustainable 
conservation capacity” of 0.5-1.6 kangaroos / ha. 
 
TAMS recommend cull 120 kangaroos (66% of the population). 
 
75 kangaroos culled in July 2009 (plus an unspecified number of joeys). 
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After culling, TAMS count the kangaroos in September 2009 and reported that there were now 216 
of them in the reserve. 
 
 
 
 

Assuming that the initial population of 180 kangaroos increased at the maximum annual growth rate 
of 9% (see Arnold 1991, McLeod 200124, Bilton et al 2004, Mjadwesch 2011, 2012 and 2013) in 2009 
TAMS would have culled 75 kangaroos of a population of 194 (best case scenario, and in the absence 
of significant immigration), reducing the population to 119 animals. 
 

For the population to be 216 animals after TAMS culled 75 animals, this would have required the 
initial population of 180 animals to have increased to 291 animals in a 1 year period, which would 
have required a population growth rate of 62%, being seven times higher than the maximum 
potential growth rate reported for the species. 
 

 

In 2009 TAMS recommend that fewer kangaroos be culled (“108” compared to the previous years 
recommendation of “120”) after reporting more kangaroos than the previous year (216 in 2009 
compared to only 180 in 2008). This is illogical and inexplicable.  
 

Also in 2009 TAMS report “227” kangaroos in a new (and undefined) Kama KMU totalling 763 
hectares, representing a five-fold increase in survey area (ie: 80% of the surveyed KMU study area 
was not the reserve).  
 

 

Varying survey areas is another way to confuse comparison of results from wildlife and environment 
survey and monitoring programs. In this case with only 11 extra kangaroos being reported across 
some 608 extra hectares, TAMS have demonstrated little more than that there are extremely low 
kangaroo densities persisting in farmland adjoining the kama Nature Reserve. At only 0.02 kangaroos 
/ ha, this density is similar to near-extinction densities reported from intensively farmed landscapes 
in Victoria in 1982 (Short and Grigg 198225). 
 

Once again it is perplexing that the TAMS data suggests an annual increase of 60% between 2008 
and 2009 (a biologically impossible growth rate), particularly with consideration for the fact that 75 
of 180 animals had just been culled. 
 

 

57 kangaroos were culled at Kama in July 2010 (plus an unspecified number of at-foot and in-pouch 
joeys). 
 

According to the TAMS data set, after culling the kangaroos in 2009, in 2010 TAMS did not survey 
the kangaroo population. Note that annual survey (at least) is normally a standard inclusion in 
comprehensive and scientific wildlife and environmental monitoring programs. 
 

In 2011 the TAMS conducted a pellet count methodology, and reported a population of 239 
kangaroos, the highest number reported so far for the reserve. 
 

 

                                                 
24

 Cited in Wilson M & Croft D  (Eds)  2005  Kangaroos: Myths and Realities, AWPC Melbourne 
25

 Short J, Grigg G 1982 The Abundance of Kangaroos in Suboptimal Habitats: Wheat, Intensive Pastoral, and 
Mallee Australian Wildlife Research 9: 221-227, CSIROPublishing, Melbourne 
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Problems with the pellet count methodology are discussed above. It is not apparent why TAMS 
reverted to this less preferred and less accurate indirect count methodology, after the previous 
direct count (2008) and sweep count (2009). 
 

Again it is inexplicable that TAMS reported a much higher population in 2011 than that counted in 
2008, but included no recommendation culling any, particularly given Frawley (2010) provides (page 
12): 
 

“The urgent and ongoing need for active management of kangaroo densities in lowland grassy 
ecosystems”[my emphasis] 
 

In 2012 TAMS enacted a new survey methodology at Kama, the “road count distance method”, 
which returned a population estimate of 94 kangaroos. The comments column of the TAMS data.xls 
file states that this was a “trial” and “likely to be an underestimate”.  
 

 
The 2012 “94” data point would corroborate the theory that a population would logically be 
reduced, if 132 of 180 kangaroos were culled, and fits the “culled 9% recovery” model exactly. 
 
In the case of the road-count distance methodology, it is not apparent why this new methodology is 
“likely” to have underestimated the population. Without an explanation, non-inclusion of this data 
point in the TAMS consideration of the populations’ status could be argued to be a seeming arbitrary 
dismissal of an inconvenient finding. 
 

 
TAMS suggest the optimal population for conservation in the reserve is 141 kangaroos. There is no 
recommendation made to cull any. 
 
In 2013 TAMS returned to the sweep count methodology at Kama (last done in 2009) and reported 
200 kangaroos, and recommend that 40 animals be culled (20% of the population). 
 

 
It is inexplicable that TAMS have again reported more kangaroos than they did in 2008 (200 
compared to 180) but recommend that fewer be culled (40 instead of 120), even though culling at 
rates of up to 60% have not reduced the population (according to the TAMS data). Considering that 
Frawley (2010) recommends that population be reduced at 40% per annum to maintain a “stable” 
population, the allocated 20% in 2013 is inconsistent with the ACT KMP. 
 

 
April 2013 a Community Count provides observations of 36 kangaroos (plus 13 joeys @ foot).  
 

 
Sighting across the sections of Kama Nature Reserve that were surveyed was optimal, with kangaroo 
groups detected out to nearly 400m, however only about half of the site was inspected by the 2 
survey groups who submitted results, and I have only processed the higher of the 2 counts to date 
(illustrated below).  
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Community Survey 1: xxxx start-finish 
 
The UTS review of the community data (in prep) is likely to increase this estimate (based on 
sightability indices such as subject species, vegetation type, landform etc) and will provide error 
margins.  
 
In the interim and taking into account recruitment (13 @ foot observed) as well as consideration of 
the area inspected as a proportion of the whole, and taking into account the culled model in the 
graph above and the “unreliable” data point in 2012 (which fits the culled recovering at 9% per 
annum model perfectly), it is likely that the population at Kama in 2013 may be around 80 animals at 
the present date, perhaps with a maximum of up to 100. 
 
The modelled culled population at Kama, from a starting population of 180 in 2008, corresponds 
much more closely to the estimated 60 or so animals provided by the community survey results, 
however it still seems high. There are possible explanations for this: 
 

 the population growth rate for the Kama kangaroos being less than 9% (which is “optimal”; 
peri-urban environments may result in lower population growth rates, on account of things 
like roadkill, for example), or 
 

 the TAMS may have authorised adjacent landholders to shoot kangaroos as well - see 
elsewhere in this report where this is known to be the case (Callum Brae and Mt Painter 
discussions). 
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Mt Painter 
 
Data from the TAMS 2013 EGK_Count_&_Cull_Data.xls file is summarised below. 
 

 sector 
count 

sector 
count 

sector 
count 

 sector 
count 

calc  sweep 
count 

 sweep 
count 

 May 
2009 

Oct 
2009 

May 
2010 

July 2010 July 
2010 

June 
2011 

June 
2011 

April 
2012 

June 
2012 

Feb  
2013 

TAMS 
KMU 

656 576 556  478 597  492  432 

TAMS 
NR 

 276        “80%” 
(346) 

TAMS 
Cull 

   221   106  18  

 
This data can be illustrated graphically as follows. The graph as well as showing various modelled 
populations 

 
Explanation of Graph 
 

The dark-blue line indicates TAMS data, the purple point in 2012 indicates a data point that was 
“deemed unreliable” in the TAMS data.xls file. 
 

The yellow line is based on the 2010 population as a start point, then models the numbers reported 
culled by TAMS, applying a 9% growth rate to the remainder. 
 

The light-blue line is based on the 2010 population as a start point, then models the addition of 
TAMS culling and land-holder “damage mitigation” shooting, based on the TAMS data.xls file. 
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Community survey results are also shown (c. 90 in 2013).  
 
Discussion of Chronology 
 
Veracity of the 2009 sector count (a form of direct count) is accepted. 
 
The veracity of the May 2010 sector count is also accepted. 
 

 
In this period the population seems to have experienced a 15% decline. This could be explained by 
mortality pressure, including from fox predation and roadkill, and also possibly from damage 
mitigation shooting on adjacent land. 
 

 
July 2010 TAMS cull 221 kangaroos (plus undisclosed numbers of joeys), being 39.7% of the reported 
adult population. 
 
July 2010 TAMS does sector count and reports 478 kangaroos.  
 

 
For the population to have increased to 699 (reported 478 + 221 culled animals) in July, from 556 in 
May, would represent a population increase of 25.7% in just 2 months. 
 
For a theoretically modelled population, after culling 221 kangaroo out of a population of 556 
kangaroos, there would be around 335 kangaroos remaining. This can be stated mathematically: 
 

556 – 221 = 335 
 
One would normally expect a 40% decrease in a population, if you cull 40% of the population. 
 

  
In June 2011 TAMS provided a “calculated” estimate of 597 kangaroos, based on the previous years 
estimate, plus “growth”. In this case a growth rate of 24.9% was used. 
 

 
Failing to conduct a survey on any given year detracts from the value and quality of any monitoring 
data set. 
 
In most environmental and wildlife monitoring programs, the reporting of data points relies on 
yearly survey, including fieldwork where numbers of animals are counted. The TAMS approach to 
“calculating” a data point is inconsistent with accepted scientific standards for the gathering of 
evidence, and on which basis important management decisions are to be made. 
 
Further the TAMS use of 24.9% for “growth” in this population “calculation” is far higher than 
accepted growth rates for the species (see above). This factor is likely to have further and artificially 
inflated the TAMS population estimate from the year before.  
 

 
June 2011 TAMS cull 106 kangaroos (plus an unspecified number of joeys) out of a target (licensed to 
cull) 464 kangaroos (TAMS 2013 EGK_Count_&_Cull_Data.xls file).  
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There was no survey in 2011. 
 
April 2012 TAMS report a population of 492 on the basis of a sweep count. 
 
 

 
A modelled population of 350 kangaroos, after having 100 animals culled, would have about 250 
kangaroos left. Refer to what happens if you have four oranges and someone takes one orange 
away. 
 

 
A count of “308” was discarded in 2012 (no date of this survey is specified), as it had been “deemed 
unreliable”. (see TAMS 2013 EGK_Count_&_Cull_Data.xls file). 
 

 
In this instance again this “unrelia” data point has fallen quite close to the modelled (culled - 
recovering) population, from a starting population as described in the TAMS data set.  
 

 

June 2012, 18 more kangaroos culled by TAMS. 
 

 
Note that yearly culling pressure (proportion reported) was 47.9%, 39.7%, 17.7% (if the calculated 
“597” was correct) and 3.04% (if the 492 population reported in 2012 was correct). To withstand this 
heavy culling and still have 432 kangaroos in 2013 would require the population to reproduce at 16% 
per annum for 5 years in a row, being roughly double the measured reproductive rate for the species 
in unmolested / optimal situations (see the NTA model herein, Arnold 1991, Bilton 2004 etc). 
 

 
February 2013 TAMS perform another sweep count reporting 432 kangaroos in the KMU, with an 
estimated “80%” in the reserve (346). 
 

 
Incidental note: 
 
Sweep Count Methodology (TAMS FOI): “the mass of people move into the woodland…”. This does 
not sound like the best way to start a wildlife survey. 
 
Taking the 18 culled animals into account, the modelled population, making allowance for 9% 
growth per annum, should be around 253 in 2013. 
 

 
The following graphics represent preliminary results from 2 independent surveys; the UTS are 
assisting in further processing and analysis of this raw data. 
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Community Survey 1: 30.3.2013 

 
Community Survey 2: 8.4.2013 
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Community counts were consistently around the 70-80 mark, and visibility across the site is good. In 
2009 and 2010 TAMS did “sector” counts here themselves (a form of direct count), I assume because 
the site was well suited to survey in this way. 
 

In attempting to answer how the community observations could be so low compared to the first 
“culled” model I calculated (using only the TAMS culling data), I was forced to consider also the 
notes from the TAMS 2013 EGK_Count_&_Cull_Data.xls file, which stated the following in 2011: 
 

“other landholders were granted licence for the remaining cull quota (155)” 
 

Inclusion of this datum in the model provides the “Landholders Join the Program” line in the graph 
above. 
 
For the population to remain at 432 in 2013, and including the 155 landholder-shot animals in the 
equation, the population would have needed to increase at 27% per annum since the culling 
program began, at three times the maximum known rate of reproduction for the species. 
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Mulanggari 

 
Data from the TAMS data.xls file for Mulanggari KMU is summarised in the table below. 
 

 Nov-08 Oct-09 2010 May-11 Feb-12 Jan-13 

area 147ha 141ha N/A 184ha 184ha 184ha 
direct 105 148 N/A 180 178 228 

line transect 93  N/A    
pellet count 107  N/A    

 
The Mulanggari KMU started at 147ha in 2008, was reduced to 141ha in 2009, and then additional 
land was added for surveys in 2001, 2012 and 2013 (total area now given as 184 ha) (see the TAMS 
2013 EGK_Count_&_Cull_Data.xls file).  

 
Explanation of Graph 
 
The dark-blue dots and the broken line are based on TAMS datum. Earlier values in the table above 
(based on various smaller survey areas) have been proportionally corrected to match the final 184 
ha. 
 
The purple line models a 9% growth trajectory from the start population in 2008. 
 
Yellow and light-blue lines represent 3% (theoretical peri-urban population growth rate, based on 
other data from the TAMS data.xls file) and 9% “optimal” growth models, which bracket both the 
TAMS end point, and the community survey data point.
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Discussion of Chronology 
 
The TAMS data itself, if accurate, would indicate an increase of 40.95% between November 2008 
and October 2009, the there was no survey in 2010, results from 2011 and 2012 were steady, then 
the TAMS reported an increase of 28.09% between 2012 and 2013. 
 
Taking just the first TAMS population estimate and the last TAMS population estimate would 
represent an average 16.2% population growth per annum (double the “normal” growth rate from 
detailed macropod field studies) for 5 consecutive years. 
 
Discussion of thus unlikely scenario is unnecessary, if we assume that the first data point (2008) was 
an underestimate, which I am prepared to accept is a strong possibility in this case, on account of 
the apparent fit of other modelled scenarios. 
 
If the 2009 data was the first correct data point in this set, then modelled “normal” growth of 
between 3 and 9% per annum for this as-yet unculled population, would bracket both the TAMS and 
the Community population estimates for 2013, which would suggest that the 2009 data point has 
veracity (discard the 2008 data point as unreliable).  
 

Insert map & community survey results – in prep 
 
The TAMS and the community survey data are close enough together to provide an acceptable level 
of correlation, which fit within reasonable models for population growth at the site, so I am 
prepared to accept the TAMS population estimate at Mulanggari in 2013. 
 
The TAMS 2012 data point, which falls outside acceptable limits for growth, and if accepted as valid 
would provide a scenario for impossible growth to 2013, is considered to be unreliable. 
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What is the EGK population in the other nature reserves? 
 
With regard to reasoning and workings for Callum Brae, Kama, Mount Painter and Mulanggari 
(discussed above), and with consideration of factors discussed throughout this report, the following 
table summarises my findings for those reserves which I have been able to process to date. 
 
Reserve Population 

TAMS 
Community Survey 

Results (Raw) 
My Preliminary 

Results 

GNR Dunnarts Flat Enclosure 189 - Not contested 
GNR Forest Enclosure 40 - Not contested 
GNR Outside Enclosures 1145 not processed model incomplete 
Kama NR 200 36+13 80-100 
Mt Painter NR 432 (346) 75+8 / 83+1 80-100 
Mullanggari KMU 228 208 + joeys 200-220 
MFNR Dam Paddock Enclosure 90 - Not contested 
MFNR Hatchet Enclosure 11 - Not contested 
MFNR North-east Enclosure 7 - Not contested 
The Pinnacle 542E not processed model incomplete 
 

11.2 Do you agree with the following formulae to determine the number of kangaroos to be culled 
from each Native Reserve: 
 
11.2.1 The reduction in EGK population numbers for each location is to be determined by calculating 
the difference between the actual EGK numbers at each location and the EGK carrying capacity for 
each location.  This formula is set out at paragraph 4(d) on page 6 of the Statement of Facts and 
Contentions: Respondent and Party Joined; and 
 
11.2.2 The number of kangaroos to be killed as follows: (A) the number to remain after culling is 
subtracted from (B) the current population, making allowance for (C) population growth in the 
interim to the next cull.  This formula is set out at page 2 of the document entitled “Calculation of 
the number of kangaroos to cull” and at page 11 of the ESDD Report. 

 
In the first instance this report contends that the stipulated “carrying capacities”, as recommended 
by TAMS and noted at 4(d) in the contentions, are unsupported by scientific evidence. There is no 
identified need nor benefit to be had from culling kangaroos in the first place (see 11.3 and 11.5 
below), thus there is no need to apply a “formula” for the culling of kangaroos, in the absence of a 
demonstrated need to cull animals. 
 
Secondly and with regard to the particulars of the “formulae”, the ESDD Calculation of Numbers to 
Cull explanatory paper (Section 5 of the Brief) includes a section on “allowing for kangaroo 
population growth” (page 14). It cites growth rates of 17-20% per annum “during drought” (note 
that most reports find that kangaroo populations decline during drought), and goes on to cite up to 
57% growth at Belconnen Naval Transmission Station (in the absence of roadkill).  
 
These growth rate estimates are unsupported by the scientific literature (discussed above). It is not 
apparent from the ESDD what survey methodologies were used to provide these population growth 
rates, nor is it clear whether the ESDD have referred to any literature to support these claims of high 
population growth rate. While the TAMS data set also includes data which suggests extremely high 
population growth rates, the data sets have not been independently tested or reviewed, other than 
for this report, which suggests that the data is anomalous, and thus unreliable.  
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It seems likely that incorrect assumptions on the part of TAMS with regard to population 
growth, which is incorporated into the formula as an “allowance” for (C) Population Growth, 
will provide significant positive bias in the numbers calculated to cull. 
 
Further the ESDD discussion about kangaroo population growth rates (in Allowing for 
kangaroo population growth, page 5) contradicts itself, stating that populations have 
“increased strongly” around Canberra in recent years, then in the next sentence, in 
discussing kangaroos moving to occupy “new sites”, stating they increase “gradually”. 
Strongly ≠ Gradually.  
 
The ESDD finally states that the growth rate applied in the “formula” in each case is based 
on application of “expert judgement” (Calculation of the number of kangaroos to cull (C) 
Allowing for kangaroo population growth, last paragraph). This takes into account 
“important” factors such as immigration / emigration, the views of adjacent landholders, 
and the quality of kangaroo fencing between the reserve and the adjacent farmland.  
 
This “expert judgement” seems to be ignoring the fact that en masse immigration / 
emigration is unsupported in the scientific literature, apart from exceptional circumstances 
when animals (particularly Red Kangaroos) may move to areas with more feed during 
drought (ultimately they too return to their home range again, after the break of drought). 
 
This section of the ESDD report goes on to state that roadkill may be having a significant 
impact on kangaroo numbers (Fletcher stated that 25% of males were killed on roads during 
a 1 year study; Coulson reported 12%F and 18%M road mortality at Anglesea per annum); 
and that “fox density is high in the urban area” and that “fox predation is also likely to be 
important”.  
 
It is not apparent how these factors been taken into account in determining the numbers to 
cull in the reserves. 
 
Do I agree with the formulas used to calculate the numbers of kangaroos to cull?  
 
No. 
 

1. Such low densities are not supported by the scientific literature as providing benefit to grassland 
and grassy woodland ecosystems and/or threatened species in the first place, in fact the 
opposite is true. Such low kangaroo densities are likely to cause harm to the communities and 
many of the species therein (see 11.6 and 11.7 below). 

 
2. The parameters underlying the formulation of the “calculation” have been based on incorrect 

assumptions about numerous factors, particularly population growth rate, which is “low” 
(Dawson 2012) and “gradual” (ESDD Report 2013) in the large macropods. 

 
3. The formulas do not take into account all of the factors that would normally be used to 

determine suitable numbers to cull, if population reduction had been demonstrated to be 
necessary. 

 

11.3 Do you agree with the following statements and grassland conservation densities for each 
of the Nature Reserves, and if not, why not: 
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11.3.1 The term grassland conservation density is used to refer to densities that recognise a mean 
kangaroo density of less than 1.5 per hectare as a likely requirement in order to maintain the natural 
integrity of lowland grassy ecosystems; 

 
I agree that the term “grassland conservation densities” is used by the TAMS to describe 
what they consider to be suitable kangaroo densities for the conservation and maintenance 
of the natural integrity of lowland grassy ecosystems. 
 
I do not accept that the TAMS upper limit of 1.5 kangaroos / ha (or the upper limit of 1.6 
kangaroos / ha recommended by Frawley (2010)) is correct. In fact the obverse is true; 
reducing kangaroos to such low densities is likely to place the endangered ecological 
community and threatened species values of the reserves at risk (see 11.5, 11.6 and 11.7 
below). 
 

11.3.2 For 2013, the grassland conservation density applied for Goorooyarroo and Mulligan Flats 
is 1.0 per hectare generally except 0.1 per hectare in the kangaroo research enclosures; 

 
TAMS have designated in the data.xls file a target population of 576 kangaroos for 
Goorooyaroo NR (outside enclosures). This provides a target density of 1.05 kangaroos / ha 
(TAMS stating 1.0 represents a 5% error). Note also that 576 in the TAMS database is 
inconsistent with the TAMS SoR, which gives a carrying capacity of only 551 animals, which 
seems to have been a misappropriation of the reserves area (551 ha) as a proxy for kangaroo 
carrying capacity. If this is the case the license to cull necessarily includes 25 animals in 
excess of the required number to cull, in order to achieve the target density for the reserve. 
 
From the TAMS database the actual target carrying capacities in the enclosures at 
Goorooyaroo and Mulligans Flat are: 
 

Goorooyaroo NR Dunnarts Flat: 0.097 being 11 kangaroos left in a 113 ha compound 
Goorooyaroo NR Forest:  0.105 being 4 kangaroos left in a 38 ha compound 
Mulligans Flat NR Dam Paddock: 0.104 being 8 kangaroos left in a 77 ha compound 
Mulligans Flat NR Hatchet:  0.083 being 2 kangaroos left in a 24 ha compound* 
Mulligans Flat NR North-east:  0.077 being 1 kangaroo left in a 13 ha compound 

 
*inexplicably the TAMS data.xls file reports there were 11 kangaroos in this compound in 
2013, it advises to cull 10 of them, but somehow intends to have a population of 2 
remaining. 
 
Target densities for the Mulligans Hatchet and Mulligans NE Enclosures are 17% and 23% 
less than 0.1 respectively – significantly less by any statistical standard. Having an actual 
target of 0.077 (for example) would mean that more kangaroos are to be killed than 
indicated by the TAMS stated target of 0.1 kangaroos / ha. 
 

11.3.3 Site-and-year specific grassland conservation densities were calculated in: 
 
a) Callum Brae NR (1.05 per hectare); 
b) Kama NR (1.03 per hectare); 
c) Mt Painter (1.15 per hectare); 
d) Mulanggari NR (1.09 per hectare); and 
e) The Pinnacle (1.03 per hectare). 
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These calculations are incorrect. 
 
TAMS target densities are specified in the column titled “Desired Population for 
Conservation” in the TAMS 2013 EGK_Count_&_Cull_Data.xls file. These can also be 
calculated from the SoR, by dividing the “carrying capacity” at each proposed culling site 
(the number of kangaroos “desired”) by the area of the subject reserve. 
 
Actual target densities having regard to the TAMS .xls database and the SoR are: 
 
Callum Brae NR: 0.82 kangaroos / ha 
Kama NR:  0.91 kangaroos / ha 
Mt Painter NR:  0.82 kangaroos / ha 
Mt Painter KMU: 0.85 kangaroos / ha 
Mulanggari NR: 0.97 kangaroos / ha 
The Pinnacle NR: Not provided in TAMS data. Referring to the SoR the reserve is 139 

ha and the “kangaroo carrying capacity” is 86. Target density is 
therefore 0.62 kangaroos / ha, not 1.03 kangaroos / ha. 

 

Apart from Mulanggari, these figures are all significantly less than the densities stated at 
11.3.3 above, and it seems misleading of the TAMS to suggest target populations are greater 
than 1 kangaroo / ha, when in all instances TAMS are seeking to reduce kangaroo population 
densities to less than 1 kangaroo / ha. 
 
If the target densities are as stipulated at a-e above: 
 

Callum Brae:  a) Carrying Capacity = 150 kangaroos (not 117).  
Licence over-allocation = 2 kangaroos 

 

Note that the number to cull on Licence No. LK2013537 inexplicably does not seek to reduce 
the population from 288 kangaroos to the TAMS data.xls files / SoR target population of 117 
kangaroos. 
 

Kama:  b) Carrying Capacity = 160 kangaroos (not 141).  
 

Note that the number to cull on Licence No. LK2013536 inexplicably does not seek to reduce 
the population from 200 kangaroos to the TAMS data.xls files / SoR target population of 141 
kangaroos. For unexplained reasons it seeks to reduce the population to 160 animals. 
 

Mt Painter: From the SoR “The kangaroo carrying capacity for this reserve has been 
determined to be 71, adjusted for 2013 to 100”. A target population of 100 
kangaroos corresponds to the specified carrying capacity at c) above, 
however it is not apparent on what basis this “adjustment” was made.  

 

Mulanggari: From the SoR “The kangaroo carrying capacity for this reserve has been 
determined to be 178, adjusted for 2013 to 200”. A target population of 200 
kangaroos corresponds to the specified carrying capacity at d) above, 
however it is not apparent on what basis this “adjustment” was made. 

 

The Pinnacle: e) Carrying Capacity = 143 kangaroos (not 86).  
 

Note that the number to cull on Licence No. LK2013532 inexplicably does not seek to reduce 
the population from the reported 677 kangaroos to the TAMS data.xls files / SoR target 
population of 86 kangaroos, nor the 143 indicated by the target density at e) above. For 
unexplained reasons the proposal would seek to reduce the population by 300 animals in 
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2013, instead of the “urgently needed” reduction (according to Frawley 2010) of 534 to 591 
animals (depending on which TAMS carrying capacity is the correct one). 

 

 
In the first instance all of the specified densities (a-e) are too low for the conservation of endangered 
ecological community values and threatened species (see 11.5, 11.6 and 11.7 below). 
 
In considering differing kangaroo densities for various grassland and grassy woodland sites, 
traditionally these landscapes are given as being capable of supporting a TGP of between 3-4 DSE / 
ha (for example see Dorrough et al 2008), equating to between 7.5 and 10 kangaroos / ha.  
 
Elsewhere in the ACT observed densities of kangaroos range up to 4.5 kangaroos / ha, apparently 
without significant impact26.   
 
In the proposed culling reserves densities as reported by TAMS are summarised at 11.7.2 below, 
ranging between 0.45 kangaroos / ha (Mulligans Hatchet Enclosure) to 3.9 and 4.0 kangaroos / ha at 
the Pinnacle and Mt Painter. These latter figures were calculated for the Pinnacle and Mt Painter 
reserves, on the basis of the TAMS “estimating” that 80% of the kangaroos in the KMU were in the 
reserve at the Pinnacle. Note that no estimate was provided for kangaroos in the Mt Painter reserve, 
as a proportion of kangaroos reportedly observed in the KMU, so 80% was again applied to the 
number reported for the KMU.  

 
With regard to recommendations for 
grazing regimes, the CSIRO (Dorrough et 
al 2008) makes no distinction in carrying 
capacities on the basis of varying 
grassland vs grassy woodland, despite 
including pictures of both of these land 
forms in their informative guidelines. 
 
In calculating carrying capacities for the 
reserves I would include one very 
important additional consideration in 

 

                                                 
26

 http://www.tams.act.gov.au/parks-recreation/plants_and_animals/urban_wildlife/kangaroos/ 
a_pictorial_guide_to_the_kangaroo_culling_issue 
 

You are to: 
 

a) assume that the area within each of the Nature Reserves is classified as lowland grassland; 
and in the alternative 

b) consider and set out to what extent your answer would be different if the area within each of 
the Nature Reserves was classified woodland; and further in the alternative 

c) consider and set out to what extent your answer would be different if regard was had to: 
i.  the proportion of vegetation coverage within each of the Nature Reserves classified as 

grassland, open woodland, woodland and/or forest as set out in the Statement of 
Reasons for the Decision to Issue Licences for each of the Nature Reserves; and 

ii. the description of each Nature Reserve at Appendix A to the Fletcher Statement 
commencing at page 9. 
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mapping the vegetation, which is 
omitted  from the TAMS SoR and the 
Fletcher Statement maps, being weed 
infestations in the reserves. 
 
The SoR provides the breakdown of 
vegetation in the reserves, but nowhere 
defines how much of each reserve has 
been infested with weeds, such that 
many sections are no longer very good 
habitat for any native species. 
 

Phalaris can totally dominate native  
grasslands (untreated infestation at  

Mullanggari Nature Reserve pictured;  
photo courtesy G Woolfenden 2013) 

 
 

A starting point to establish community health and survey baseline data in the reserves (for a 
program monitoring grazing impact, for example) should have included setting out and 
systematically surveying formal vegetation quadrats (floristic studies, diversity and abundance) at 
each of the reserves, and mapping and categorising weed species and prevalence. This does not 
seem to have occurred. 
 
Finally the differences in kangaroo carrying capacity attributed by TAMS to the various habitat types 
present in the reserves, are based on being “inversely proportional to canopy cover”, of the various 
vegetation communities illustrated for the reserves (see ESDD page 3 A) Calculating the number to 
remain, and the Fletcher Statement for the maps). These are seemingly arbitrary allocations.  
 
Given that woodlands and forest edges are ideal habitats for the EGK, using “100%” for grasslands 
and allocating necessarily lower densities to other communities on the basis of canopy cover seems 
overly simplistic and unexamined. It is not apparent how the TAMS have established how canopy 
cover represents a direct inverse proportional relationship to the “right” kangaroo density. 

 
 What is the difference between “carrying capacity”, “grassland conservation density” and 
“sustainable conservation density”? 
 
Carrying Capacity is a well-known and widely used term (generally in agriculture) which relates to 
management of total grazing pressure (TGP) to maintain sustainable grazing systems, via off-take. It 
is normally expressed in DSE (Dry Sheep Equivalents) / ha, and it varies across different vegetation 
communities and landscape types. Landholders often take seasonal and environmental conditions 
into account in managing TGP / stocking rates.  
 
Grassland Conservation Density is a term used by TAMS, to describe what they consider to be the 
correct kangaroo density to maintain ecological condition in grassland communities grazed by 
kangaroos. It is expressed (by TAMS) as kangaroos / ha (Frawley (2010) recommends between 0.5-
1.6). Recommended sustainable grazing regimes described by TAMS represent only 10% of other 
TGP / DSE grazing models. 

 
Sustainable Conservation Density is also a term used by TAMS. Is the same as “Grassland 
Conservation Density”, however the TAMS use it more broadly to refer to their preferred kangaroo 
densities for vegetation communities other than grasslands. 

 

11.5 What is the sustainable conservation density for EGKs in each of the Nature Reserves? 

 
The CSIRO Sustainable Ecosystems CRC have produced guidelines for managing total grazing 
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pressure for biodiversity conservation in south-east Australia (Dorrough et al 2008)27. One of their 
key messages: 
 
“Continuous grazing at low density (<4 DSE/ha) can provide important habitat and plant diversity” 
 
It would be expected that “heavy grazing” occurs at “high” stocking rates, which Dorrough et al 
(2008) also describes: 
 
“Frequent, sustained, heavy stocking rates (>6 DSE) eliminate grazing-sensitive plants and simplify 
habitat for animals by removing tall tussocks and shrubs and preventing tree regeneration” 
 
For the preservation of wildlife habitat Dorrough et al (2008) states: 
 
“Rotational or continuous grazing with low to moderate stocking will favour appropriate habitat 
structure and ground cover” 
 
To interpret this final statement with the above in mind (low grazing pressure is grazing pressure <4 
DSE, high grazing pressure is grazing pressure >6 DSE), “low to moderate” stocking / grazing pressure 
will necessarily fall between <4 and 6 DSE. 
 
To place Dorrough et al’s (2008) TGP / conservation benefit reference of <4 DSE (Dry Sheep 
Equivalents) into the context of the TAMS’ “sustainable conservation density” framework, kangaroo 
grazing pressure was originally thought to be around 0.7 of that of a sheep. Grigg (2002)28 revised 
this downwards to only 0.15-0.2 DSE; Munn (2009)29 revised it upward again to 0.48. Ascribing no 
favour to these theories I have assumed that one kangaroo has a DSE of 0.4. On this basis according 
to Dorrough et al (2008), grazing the nature reserves with up to 10 kangaroos / ha (equivalent to 4 
DSE) would be expected to provide conservation benefit.  
 
It is not apparent that TAMS have considered the CSIRO study on carrying capacity in grassland and 
grassy woodland ecosystems.  
With regard to the enclosures where the target density is given as 0.1 kangaroos / ha (while in fact 
being in some cases considerably lower than this – see above), being: 
 
Goorooyaroo NR Dunnarts Flat Enclosure 
Goorooyaroo NR Forest Enclosure 
Mulligans Flat NR Dam Paddock Enclosure 
Mulligans Flat NR Hatchet Enclosure 
Mulligans Flat NR North-east Enclosure 
 

                                                 
27

 Dorrough, J., Stol, J. and McIntyre, S. (2008) Biodiversity in the Paddock: a Land Managers Guide. Future 

Farm Industries CRC 
28

 Grigg GC, 2002 Conservation benefit from harvesting kangaroos; status report at the start of a new 

millennium, a paper to stimulate discussion and research in Lunney D, Dickman C (Eds) A Zoological 

Revolution – Using native fauna to assist in its own survival 
29

 Munn, A. J., T. J. Dawson, S. R. McLeod, D. B. Croft, M. B. Thompson, and C. R. Dickman (2009) Field 

metabolic rate and water turnover of red kangaroos and sheep in an arid rangeland: an empirically derived 

dry-sheep-equivalent for kangaroos. Australian Journal of Zoology 57, 23–28. 
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TAMS and their research partners have established numerous enclosures at Mulligans Flat and 
Goorooyaroo where they are conducting various studies on grazing, principally relating to biomass 
reduction (for example McIntyre et al 201030).  
 
The kangaroos in these enclosures are identified in the TAMS (2013) EGK_Count_&_Cull_Data.xls file 
as animals comprising some of those included in licence LK2013534 (215 of the 740 to be culled at 
Goorooyaroo) and all of those to be culled under licence LK2013535 (Mulligans Flat).  Obviously 
given the above, with target densities of only 0.1 kangaroos / ha, the densities to which populations 
are to be reduced in the enclosures represent a level where kangaroo grazing will be negligible to 
insignificant (only 1% of the grazing pressure recommended by Dorrough et al 2008, to provide 
conservation benefit). This low density is lower than any density where their presence could 
conceivably be putting grassland values (specifically herbage biomass) at any sort of risk. In fact this 
target density is described by Hacker et al (2004) in the commercial harvest zones of NSW: 
 
“…any option resulting in an average long-term density of less than 10/sq km should be rejected 
since in all such cases the minimum density is likely to fall below the critical level” 
 
Given Dorrough et als (2008) recommendation that 4 DSE is a grazing pressure which provides 
optimal conservation benefit, there is no justification in conservation for TAMS to propose to reduce 
kangaroos to such low densities (0.62-1.05 kangaroos / ha in the seven reserves, or 0.248 – 0.42 DSE 
/ ha) for the purposes of conservation of grassland ecosystems, or the species therein. Much less is 
there justification for the reduction of kangaroos to densities of 0.1 / ha for the purposes of 
grassland / grassy woodland / threatened species conservation, as is proposed in the research 
enclosures. 

 

11.6 At what population density will the EGK population have a negative impact on: 
 
11.6.1 The natural integrity of the ecological communities within each of the Nature Reserves; 

 
I am assuming that the CSIRO (Dorrough et al 2008) are correct (see above). On this basis the point 
at which kangaroo grazing may start to have a negative impact on grassland and grassy woodland 
ecosystems may occur when kangaroo populations reach densities of between 7.5 and 10 kangaroos 
/ ha, under normal circumstances. I am not aware of any contemporary studies which describe this 
level of kangaroo density.  
 
It would be expected that during abnormal conditions, for example during extended drought, that 
grassland and grassy woodland ecosystems would support fewer kangaroos. Perhaps this is why 
there seems to be natural limits in population density of between 2.3 and 4.5 kangaroos per hectare, 
and up to 5 under optimal conditions (according to Frawley 2010, Appendix 6). Unknown factors 
seem to be regulating numbers well below the potential carrying capacities of the landscapes they 
inhabit. 

 
There is another kangaroo density however, at which the natural integrity of grassland and 
grassy woodland ecosystems could be negatively affected, being when densities are reduced 
to below a critically level. 
 
Fletcher (2006) describes kangaroos as “ecosystem engineers” and “keystone species”. As 
such, it would be expected that when they are reduced to abnormally low levels, associated 

                                                 
30

 McIntyre S, Stol J, Harvey J, Nicholls AO, Campbell M, Reid A, Manning AD & Lindenmayer D  2010  

Biomass and floristic patterns in the ground layer vegetation of box-gum eucalypt woodland in Goorooyarroo 

and Mulligans Flat Nature Reserves, ACT  Cunninghamia 11(3): 319-357 
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ecosystems could have reduced functionality. Known and essential ecosystem services 
provided by kangaroos include:   biomass reduction (in the case of Ginnenderra 
Peppercress); competitive exclusion (for example grass consumption, which favours the 
germination and establishment of dicotyledonous seedlings according to Neave & Tanton 
198931); seed dispersal; nutrient cycling etc. 
 
This lower density limit, at which environmental harm is expected to occur, is unknown, 
however the ESDD refering to “years of long grass” being “associated with reduced kangaroo 
population growth rates” may be an indication that this limit has been passed, possibly to a 
stage where even kangaroo populations are in decline. 
 

11.6.2 The maintenance of habitat for all grassland plant and animal species 
 

To limit this response to those species which the TAMS have identified as at-risk from 
kangaroo overgrazing, the Fletcher Statement identifies: 
 

Callum Brae 
NR 

White-winged Triller, Varied Sitella, Diamond Firetail, Flame Robin,  
Scarlet Robin, Speckled Warbler 
 

Goorooyaroo 
NR 

Varied Sitella, Hooded Robin, White-winged Triller, Superb Parrot,  
Golden Sun Moth 
 

Kama NR Brown Treecreeper, White-winged Triller, Varied Sitella, Diamond 
Firetail, 
Pink-tailed Worm Lizard 
 

Mt Painter NR No species “at risk” listed for this reserve by Dr Fletcher 
 

Mulligans Flat 
NR 

Hoary Sunray, Austral Toadflax, Hooded Robin, White-winged Triller,  
Varied Sitella, Painted Honeyeater, Regent Honeyeater, Superb Parrot, 
Golden Sun Moth, Perunga Grasshopper 
 

Mulanggari 
NR 

Leucochrysum albicans var. tricolor, Striped Legless Lizard, Golden Sun 
Moth, Perunga Grasshopper 
 

The Pinnacle 
NR 

Varied Sitella, Speckled Warbler, Pink-tailed Worm Lizard 

 

TAMS Director of Parks & Conservation (Mr Inglesias) in press: 
 

Inglesias D Button Wrinklewort, Striped Legless Lizard, Grassland Earless Dragon 
 

The TAMS 2013 Q&A included: 
 

Rattenbury S Ginninderra Peppercress, Perunga Grasshopper,  
Coorooboorama Raspy Cricket 

 

Frawley (2010) provides a few more plants, and repeats all the animals: 
 

Frawley K Tarengo Leek Orchid, Small Purple Pea, Canberra Spider Orchid,  
Golden Moths, Tuggeranong Lignum. 

 

                                                 
31

 Neave HM, Tanton MT  1989  The Effects of Grazing by Kangaroos and Rabbits on the Vegetation and the 

Habitat of Other Fauna in the Tidbinbilla  Nature Reserve, ACT, CSIRO Australian Wildlife Research 16(3): 

337-351 
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Literature identifying kangaroo grazing impacts on these species include: 
 

Frawley (2010): 
 

Tarengo Leek Orchid “This species is not currently threatened by kangaroo grazing”. Can the 
TAMS demonstrate that it ever has been? 
 

Small Purple Pea There is no evidence that the ACT populations have been threatened by 
kangaroo grazing pressure”. Nonetheless Frawley (2010) goes on to 
suggest that plants may be affected by indirect impacts, or even that 
plants may be squashed by overabundant kangaroos lying down on 
them. 
 

Button Wrinklewort “There is no evidence that the ACT populations have been threatened by 
kangaroo grazing”. This species is discussed in detail below, as one 
which has a positive response to kangaroo grazing. 
 

Ginninderra Peppercress “Limited kangaroo grazing may be beneficial in removing competitive 
growth of grass species”. This species is discussed in detail below, as one 
which has a positive response to kangaroo grazing. 
 

Golden Moths “There is no evidence that the ACT populations have been threatened by 
kangaroo grazing but studies are lacking”. This sounds like TAMS are 
angling to do some more kangaroo exclusion studies, to try to pin a 
kangaroo grazing  impact on a species somewhere. 

Austral Toadflax 
 

From Frawley (2010): 
 

“Strongly associated with kangaroo grass dominated herbaceous understorey. ACT population 
should be managed to retain an open vegetation structure (eg; limiting tree / shrub cover).” 
 

“Heavy grazing pressure (stock, rabbits, kangaroos, grasshoppers) is a threat to species. Indirect 
impacts (eg overgrazing facilitating weed invasion) are also possible.” 
 

It is unclear on what basis Frawley (2010) has made this second assertion. 
 

Hoary Sunray (Leucochrysum albicans var. tricolor) 
 

From Frawley (2010): 
 

“Open areas in grassy woodland, large numbers sometimes colonise disturbed sites. Usually found in 
ungrazed or lightly grazed areas. Appears to tolerate mowing” and 
 

“Species appears to be very sensitive to grazing, but responds to disturbance as a colonizer. Studies 
are lacking to estimate the threat posed by kangaroo grazing pressure.” 
 

“Sensitive to grazing” but “tolerates mowing” - what a paradox.  
 

As a daisy it seems likely that the kangaroos preference for grass (refer to Dawson 2012) removes 
competitive pressure for the species, for a positive species interaction (for other examples of this, 
refer to the Button Wrinklewort, Gininderra Peppercress and Golden Sun Moth discussions below).  
 

On this basis a kangaroo reduction program could be something that may put this species at 
increased risk in the reserves in which it occurs. Mulligans Flat is the only site which may be 
applicable, if it occurs in the enclosures. If it does occur in the enclosures then the reduction of 
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kangaroos to <0.1 kangaroos. ha is highly likely to expose the Sunray to a situation where the 
principle “keystone” species underpinning ecosystem function has been removed.  
 

Canberra Spider Orchid 
 

From Frawley (2010): 
 

“Species occurs in transition zone between grassy woodland and open forest, amidst grasses, forbs 
and low shrubs” and 
 

“It is not known if kangaroo grazing has a deleterious impact in some circumstances. Fencing is 
proposed for the remaining orchid populations.” 
 

Another orchid Eriochilus cucullata was found to appear where it had not been observed before, in a 
kangaroo grazed site (Neave & Tanton 1989). It may be that the focus on finding “deleterious” 
impacts is such that research opportunities quantifying possible positive environmental . biodiversity 
conservation benefits of kangaroo grazing are being overlooked.   
 

Button Wrinklewort (Rutidosis leptorrhynchoides) (BW) 
 

Of the seven reserves in which the TAMS propose to cull kangaroos in 2013, the BW does not occur 
at any of them (the location of Atlas of Living Australia records are illustrated below). It is not 
apparent how the proposed kangaroo culling program has anything to do with the conservation of 
this species in 2013. 

 
Button Wrinkleworts known ACT distribution (Atlas of Living Australia 2013) 

Further, and more importantly, the Recovery Plan for the species (2012) states: 
 
“Button Wrinklewort prefers open sites and may be vulnerable to overshading and lack of bare 
ground for colonisation. At some sites native grass species such as Themeda triandra (syn. T. 
australis) (Kangaroo Grass) can out-compete Button Wrinklewort, and biomass control may be 
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necessary. Where present, kangaroo grazing can be an effective means of biomass control, and this 
occurs, for example, at the Queanbeyan Nature Reserve site.” 
 
Grazing has been identified as a threat to the species, however… 
 
“Kangaroos do not appear to graze the foliage of this species (Baines pers. comm.), which is 
consistent with their dietary preference for grasses” 
 
and 
 
“Whilst grazing is an important tool for biomass management, Button Wrinklewort is eaten by 
domestic stock, and set-stocking or even moderate intensity rotational grazing may cause a decline 
of impacted populations” 
 
It appears that kangaroo grazing provides a positive treatment for the species. 
 
Frawley (2010) states with regard to the BW: 
 
“There is no evidence that the ACT populations have been threatened by kangaroo grazing. Low to 
medium intensity kangaroo grazing is likely to be beneficial in helping to maintain an open grass 
cover.” 
 
Nonetheless The Director Mr Inglesias states with regard to this species, in promoting the benefits of 
the proposed kangaroo culling program in 2013: 
 
"The impact of overgrazing on our grasslands and grassy woodlands and the species that rely on 
them, such as the Grassland Earless Dragon, the Striped Legless Lizard and the Button Wrinklewort, 
can be easily seen in the deterioration of our nature reserves.” 

 
Ginninderra Peppercress (Lepidium ginninderense) (GP) 
 
Frawley (2010) stated that kangaroo grazing was beneficial for the species (noted above) 
 
In 2001 the ACT Conservator of Flora & Fauna found that GP had been observed, estimated, inferred 
or suspected to be at risk of premature extinction in the ACT region in the medium-term future, as 
demonstrated by:  
 
“Severely fragmented distribution currently occurring over a small range or having a small area of 
occupancy within its range.”   
 
The ACT listed the species as ENDANGERED under the  Nature Conservation Act 1980.  
 
Subsequently The Australian Government Minister for the Environment and Heritage determined 
that L. ginninderrense would be listed as a VULNERABLE species under the Environment Protection 
and Biodiversity Conservation Act 1999. The criteria applied were:  
 

a) low population size (2000 mature individuals);  
b) restricted area of occupancy (2.7 km2); and  
c) no evidence of continuing decline.  
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No mention is made of the impact of kangaroos, for this species there is “no evidence of continuing 
decline”, in fact it “appears to be expanding its distribution” (page 3 of the Recovery Plan32). Thus 
there is no justification for the culling of kangaroos to conserve the species, despite the TAMS 2013 
Q&A implying that kangaroos are negatively impacting on this grassland species. 
 
Further the species is known only from the Belconnen Naval Transmission Station, with an historic 
record from Reid (where it no longer occurs according to Scarlett 2001). Note that on this basis the 
conservation of this species is not relevant to the proposed kangaroo culling program in 2013. It is 
not apparent how the proposed kangaroo culling program will have anything to do with the 
conservation of this species. 
 
Interestingly the national recovery plan for GP states: 
 
“management experience suggests that the species is susceptible to overgrazing and to competition 
from other plant species” 
 
Page 3 of the Recovery Plan specifically identifies kangaroo grazing as a tool successfully used to 
“reduce competitive biomass” in order to increase the peppercress population. Kangaroos don’t eat 
peppercress, they remove the competition. Further the Recovery Plan noted: 
 
“Observations by Avis (2000) suggest that the species grows well in locations where competing grass 
tussocks and other plant growth are short and open” 
 
However from Frawley (2010) on this species: 
 
“Limited kangaroo grazing may be beneficial in removing competitive growth of grass species; 
however, heavy kangaroo grazing is likely to have deleterious impact.”[my emphasis] 
 
“Limited” and “heavy” are subjective and unquantified. Frawley, provides no evidence on which to 
base an assumption of deleterious impact.  
 
On this basis it seems likely that the TAMS themselves are placing the GP population directly at risk 
via implementation of their kangaroo culling program in the ACT. 
 
From the Recovery Plan: 
 
“Following disposal by Defence [referring to the transfer of title to the ACT government], the main 
threat to the survival of this population and therefore the species is likely to be urban infill, and 
deliberate and unintentional actions associated with visitor and/or land management activities in 
the local area.” 
 
The Recovery Plan for the species seems to accept that transferring the site, the only known 
population of this Commonwealth listed threatened species, to the ACT government, is likely to be 
the main threat to the survival of the population, as the ACT government sells and develops the 
land.  

 
Tuggeranong Lignum (Muehlembeckia tuggeranong) 

 
From Frawley (2010): 
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 RECOVERY PLAN for Ginninderra Peppercress (Lepidium ginninderrense) ACT Government, Canberra 
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“Known only from a very small population near the Murrumbidgee River. Current habitat is highly 
disturbed and weed invaded riparian shrubby woodland.” 

 
“It is not known whether grazing animals such as kangaroos pose a threat to the survival of 
remaining plants or whether such grazing may benefit the species by keeping competing grass 
tussocks and other plant growth open and short.” 

 
“Riparian shrubby woodland” is not grassland or grassy woodland habitat, so consideration 
of this species does not fit under the umbrella of consideration of negative impacts on 
habitats for grassland species. Given that “current habitat is highly disturbed and weed 
invaded”, culling kangaroos for lignum conservation is not justified. 
 

Canberra Raspy Cricket (Cooraboorama canberrae) 
 
This species larvae eat grass roots; adults dig burrows from which they emerge at night, generally 
into shrubby habitats such as Bursaria spinosa (native Blackthorn); many are predacious on other 
insects, other species are vegetarian, adults principally forage in shrubbery. 
 
The Murray Darling Basin Commission has an information page describing the Canberra Raspy 
Cricket, its ecology and decline, which is based on Rentz (1996)33. The key threat to the species is 
loss of habitat, principally from housing development; kangaroos and kangaroo grazing impact are 
not mentioned as a possible threat to the species. 
 
Perunga Grasshopper 
 
Known locations are listed in the ACT on the Information Sheet for the species (dated 2006), being 
Black Mountain, Gungahlin, Majura Valley, Canberra International Airport, Jerrabomberra Valley, 
Molonglo Valley, the Campbell Park paddocks, Belconnen Naval Station, Hall, Kambah Pool, Mt 
Stromlo, Reid, Weetangera and Tuggeranong. 

  
Rentz (1996) again, however this time discussing P. ochracea: 
 
“This species was once common in the grassland community in the vicinity of Canberra. It is rarely 
found there now due to the city’s development”. 
 
It is not apparent that TAMS have attempted to identify whether there are any impacts of weed 
infestation on this species. 
 
The Golden Sun Moth (Synemon plana) (GSM) 
 
Synemon is a day-flying moth, and a widespread genus in Australia, with about 30 described species 
(Common 199034). 
 
The GSM has been reported from South Australia and Victoria, and southern NSW (the northern 
limit is in the Bathurst region) and the ACT; the Atlas of Living Australia includes 400 records for the 
species (see below). 
 

                                                 
33

 Rentz D  1996  Grasshopper Country: The Abundant Orthopteroid Insects of Australia  CSIRO Publishing , 
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34
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Synemon plana distribution – Atlas of Living Australia 2013 

 
From Richter et al (2009)35 
 
“Grazing by native ungulates has always been an important component in the viability of natural 
temperate grassland. Most sites that are large enough are grazed by kangaroos; with some sites 
being grazed so low that bare ground dominates the site. At other sites, soil disturbance and 
increasing weed invasion have been caused by livestock grazing and rabbit activity.” 
 
“Several sites that were monitored had not had any biomass reduction before our survey. The dense 
growth of a dominant grass species (e.g. kangaroo grass, Themeda australis) is considered a threat 
to the GSM, as it is known that the moths require bare ground and a variety of native grass species 
for their survival.” 
 
95 % of the species grassland habitat has been destroyed by housing development, and/or degraded 
and modified by agriculture. 
 
“The GSM and its habitat are threatened by ongoing native grassland losses and fragmentation due 
to urban and agricultural development, grassland degradation (e.g. weed invasion) and 
inappropriate management.” 
 
“The consequences of historical and ongoing losses to natural temperate grassland and continuing 
fragmentation of the remaining patches continues to be a major threat to the GSM. The two largest 

                                                 
35
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populations found in the ACT region occur in the largest patches of natural temperate grassland 
(Belconnen Naval Transmitting Base (BEO8) and Jerrabomberra Valley “Wooden” (JEO3). At most 
other native sites the GSM populations are in low abundance; these sites are characterised by small 
native grassland relicts or degraded grassland.” 
 

Many of the sites where the GSM occurs also contain kangaroos; at some of them, for example the 
Belconnen Naval Transmitting Base, kangaroos have been heavily culled.  
 

“Today, the GSM is restricted to small, often highly fragmented, native grassland remnants. These 
remnants are threatened by ongoing habitat disturbance, destruction from urban and industrial 
development, and weed invasion.” 
 

Significantly no mention of negative impact from kangaroo grazing is made in the main text of the 
report. 
 

Richter et al (2009) go on to state that “overgrazing by kangaroos” is a threat to the GSM at 
Campbell Park and Lawson (in the ACT) and that kangaroos and their grazing need to be 
“managed” at these sites, however they provide no quadrat based floristic data nor even 
biomass reduction data, nor even the bare-earth components of these areas, to support these 
statements.  
 

Contradictorily, they then describe kangaroo grazing at Queanbeyan National Park (in NSW) as 
“intensive”, but recommend “continue current management”, which does not include kangaroo 
culling (see the Queanbeyan National Park Plan of Management 199936). 
 

With reference to the proposed culling of kangaroos in 2013 and the distribution of the GSM in the 
ACT (Atlas of Living Australia 2013) and according to the Fletcher Statement, Richter et al (2009) 
provides the following recommendations for the affected reserves: 
 

Reserve Present (Number) Threats Management 
    

Pinnacle NR No None identified Nil 
    

Mt Painter NR Unknown   
    

Goorooyaroo NR Yes (high) Nil Nil 
    

Mulligans Flat Fletcher 
Statement 

  

    

Kama NR Unknown   
    

Callum Brae NR Unknown   
    

Mulanggari NR Yes (low) No recent biomass reduction, 
weeds, urban encroachment 

Biomass reduction, 
weed control 

 

This expert report on the GSM recommends action in one of the reserves in which culling is to occur 
in 2013, at which the GSM is known to occur: the management action recommended is “biomass 
reduction”. The TAMS propose to cull kangaroos instead, which will result in increased biomass 
production, which by implication of the Richter et al (2009) findings and recommendations to the 
contrary, could be expected to have a negative impact on the GSM at this site. 
 

                                                 
36

 NSW NPWS 1999  Queanbeyan National Park Plan of Management 



Mjadwesch R  2013 Report on AT13/41 

 

43 

It seems likely that the TAMS proposal to reduce kangaroos to densities of only 10% of the 
recommended TGP density (Dorrough et al 2008 4-6 DSE, see above) will result in increasing biomass 
and reducing the availability of bare earth in the seven proposed culling reserves in 2013, even 
contradicting direct recommendations for the species conservation at Mulanggari.   
TAMS may be placing this species at increased-risk of decline in the longer term, in the reserves to 
be subject to culling in 2013 or elsewhere where kangaroos are subject to “control”. 
 
Further: 
“At some sites, invasion by weeds such as Chilean needle grass (Nassella neesiana), saffron thistle 
(Carthamus lanatus) and St. Johns wort (Hypericum perforatum) is apparent and reducing the quality 
of the natural temperate grasslands.” 
 
There is no evidence of effective weed control programsbeing enacted in the reserves (St Johns 
Wort in Kama pictured below). 
 

 
Northern Kama Nature Reserve, the dark “stain” is St Johns Wort (Google Earth 2013) 
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Kangaroos and St Johns Wort in Kama Nature Reserve (photo courtesy G. Woolfenden (2013).  

 
Beetles 
 
Barton et al (2011)37 describes “heavy” kangaroo “overgrazing” affecting beetle assemblages. It may 
be that an independent review of Barton et al (2011) may be appropriate. 
 
The Grassland Earless Dragon (GED) 
 

Presumably extinct at Callum Brae and Mulanggari, never reported in others of the proposed 
2013 culling reserves (see Dimond 2010).  
 
The GED appears to be extinct at many former locations across the ACT, where kangaroos 
also appear to be absent or occur at very low densities. 3 of the last 4 lost GED sites were 
because of weed infestation (2 sites) and “mowing” (according to experts with the species - 
Dimond 2010).  
 
The loss of the 4th site was attributed to over-grazing (by the ACT govt 2007). No evidence of 
grazing impact has yet been presented however, in fact the species persists even with sheep 
grazing (Dimond 2010), which is heavier (in terms of TGP) and more damaging than 
kangaroo grazing (McIntyre 2010), to grassland ecosystems and function. 

 
The GED already appears to be extinct at Mullanggari and Callum Brae (Dimond 2010); the Fletcher 
Statement makes no mention of this species. The GED is not reported to occur at the others of the 
proposed 2013 culling sites. 
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The TAMS Q&A also refers to Barton et al (2011); the underlying assumption of this paper being that 
biomass reduction (“heavy grazing”) on the part of kangaroos reduces beetle diversity and 
abundance, and thus presumably reduces food availability for the GED. Interestingly Dimond (2010) 
actually found an increase in GED consumption of coleoptera during a survey period with low 
biomass (drought): 
 
“This sit-and-wait approach may have affected the selectivity for beetles during the times of low 
rainfall (Ummenhofer et al. 2009), low biomass and high kangaroo grazing experienced during the 
sampling period (ACT Government 2010).”  
 
“Changes in movement patterns of Coleoptera over time may have made them easier to capture and 
a more efficient resource for T. pinguicolla.” 
 
In summary Barton et al (2011) found that adding logs (beetle habitat) to enclosed “high density” 
kangaroo sites either had a negative effect or no effect on beetle abundance and richness; they 
somehow came to the conclusion from this that kangaroos densities should be managed to limit 
impacts on beetles.  
 
However (from Ben-Ami et al in prep38): 
 
1) their study was conducted during a drought recovery period 
2) their study did not account for the cyclical and adaptive nature of beetle population dynamics - 

although it was apparent 
3) where kangaroo densities were artificially lowered beetle recovery may have been quick, but the 

study did not address the question of whether beetle / larvae grazing and impacts of 
overabundant beetle populations are necessarily better than kangaroo grazing 

4) the study did not account for an heterogeneous landscape 
5) the exclosure fences may be keeping out cats and foxes which also eat beetles 
6) there is no reference point for the correct beetle density and pop dynamics for grasslands or 

grassy woodland ecosystem functioning/recovery 
7) although GEDs eat beetles, Dimond (2010) indicates that population decline is caused by 

declines in recruitment due to loss of nesting sites, warming, etc - not food availability. 
 
The Striped Legless Lizard (SLL) 
 
There are 49 records for the SLL in the ACT (based on the Living Atlas of Australia), all of these 
“records” are preserved specimens. In 2011 the CSIRO collected 11 SLL’s from a single site 
(Gungahlin). It is unclear how this provided conservation benefit for the species. 

                                                 
38
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Living Atlas data provides the rate of Striped Legless Lizards collected in the ACT: in 2011 eleven 
lizards were collected from Gungahlin (it is unclear is this is also the Mulanggari site) 

 
The Fletcher Statement suggests there are 2000 individuals at Mulanggari, however there is no 
evidence demonstrating how this was calculated, or the extent of the population. 
 
In stating that there is a high SLL population at Mulanggari, Fletcher over-reaches and states: 
 
“Until research results are available it is assumed that the SLL prefer long grass”  
 
Given that there has been no kangaroo culling at Mulanggari, then the TAMS plan to cull is illogical. 
On the evidence, the current situation indicates there is a high probability for a positive species 
interaction between kangaroos and the SLL, rather than a negative one. Independent research 
should be aiming to determine the nature of the relationship between the two species; it is 
inappropriate and unscientific to presume there is a negative one. 
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Pink-tailed Worm Lizard (Aprasia parapulchella) (PTWL) 
 
The Fletcher Statement mentions “habitat” for the PTWL at Kama and the Pinnacle, and cites 
“observations” at the Pinnacle as well. Atlas of Living Australia records are shown below. 
 
For the sake of brevity I will assume that the PTWL does not occur in any of the reserves in which 
culling is to occur in 2013, and this species provides no justification for the culling of kangaroos 
under the licences. 
 
Also for the sake of brevity Osbourne & Jones (1995)39 does not contain the word “kangaroo”, so I 
am going to assume there are no known inter-species interactions; the PTWL lives under rocks. 

 
Pink-tailed Worm Lizard Distribution: Canberra region (Atlas of Living Australia 2013) 

 
Woodland Birds 
 
The Fletcher Statement includes several woodland birds; the TAMS 2013 Q&A states: 
 
“Grassy woodland is critical habitat for four woodland bird species (listed below) declared 
threatened in the ACT. These birds depend on ground layer vegetation, feeding on or near the 
ground (1). Heavy kangaroo grazing impacts on birds by suppressing the seeding of grasses which 
birds rely on for food (2). There is evidence that several woodland bird species are in decline in the 
ACT region (3). This is supported by a monitoring project of the Canberra Ornithologists Group which 
has established 142 monitoring points at 15 grassy woodland sites in the ACT with more than 10 
years of data (4).” 
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(1) This is only partially true, the woodland bird species listed in the TAMS 2013 Q&A and the 
Fletcher Statement feed in a number of ways.  

 The Varied Sitella tree-creeps, foraging from the upper canopy and along trunks and 
branches to the ground. 

 

 Hooded Robins often perch high in a tree, and often hawk insects on the wing, or pounce 
down onto the ground, even onto lawns, even onto sand. Mjadwesch fauna studies, 
(Ledknapper Nature Reserve, 2006 and 2008) describe the Hooded Robin inhabiting even 
sandy plain / spinifex semi-arid to arid-land habitats – they are unlikely to notice kangaroos 
eating some grass in the ACT. 

 

 The Brown Treecreeper, as their name suggests, also “creeps” along the trunks and branches 
of trees, stags and logs, as well hopping around on the ground. Loss of woody debris has 
been a principle factor identified as affecting this species, woodland remnants >200 ha in 
size are required to sustain populations. 

 

 The Superb Parrot forages in a range of situations, including from Mistletoe and in canopy 
foliage, and on grain on the side of roads. Again the principle reasons for the species decline 
relate to habitat loss. 

 

 The living atlas reports 955 records of the White-winged Triller in the ACT. WWT’s can be 
found in an extremely diverse range of habitats right across Australia. 

 

 Pizzey and Knight (2008)40 include in their Diamond Firetail habitat “golf courses”. They 
persist on the outskirts of Bathurst in the woodland reserves with shrubby habitats and 
where there are kangaroos, (CSU, Boundary Road Reserve etc), and at the golf-course (no 
kangaroos but well mown). 

 

(2) Brown Treecreepers do not eat seed, nor do Hooded Robins, nor does the White-winged Triller 
(they are insectivorous). The only dedicated seed eater on the TAMS list is the Diamond Firetail. 
 

(3) Yes, these species and many others are in decline in the ACT and nationally, however there is no 
known causal link between this decline and kangaroos.  
 

(4) The ornithologists study has identified decline in many species; they have not identified the 
cause.  
 

From Frawley 2010 (page 43) with regard to woodland birds: 
 

“While habitat loss due to urban expansion continues to impact on birds in the ACT, overgrazing by 
kangaroos, weed invasion and inappropriate fire regimes are considered to be emerging issues in 
remaining grassy woodland areas (including those that are protected) (Bounds et al. 2007).” 
 

Bounds et al (2007)41 makes no mention of kangaroos and cannot be legitimately cited as a source 
by Frawley (2010). 
 

The only woodland bird species to which Bounds et al (2010)42 refers with reference to kangaroos is 
the Diamond Firetail, noting that this threatened finch has been absent from Mulligans Flat for 
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“about 10 years”. Note that this is not withstanding the kangaroo culling that has occurred  at 
Mulligans Flat in the past.  
 

In Bounds et al (2011)43 there is no mentioning of kangaroos again in the main text, other than to 
comment on “apparent” increased grazing “outside exclosures” at Mulligans Flat (despite reduced 
kangaroo numbers). Their Appendix 5 does include reference to ACT government / ANU 
experimental enclosures, mentions presence of “many” kangaroos at one site, and provides that 
there is “heavy” and “over” grazing at several others, but does not quantify this, nor do they 
demonstrate an “impact” or any correlation between kangaroo abundance and declining birds. 
 

There are myriad identified impacts on threatened birds, principal amongst them being loss of / 
modification of habitat. 
 

Nowhere in the Recovery Plans which have been produced over the years, are kangaroos identified 
as a key threat to “ground feeding birds”, nor “woodland birds”, nor “seed eating birds”, nor 
threatened bird species generally or in particular. 
 

TAMS refer to Neave and Tanton (1989) identifying specifically 2 species which seemed to decline in 
abundance in kangaroo grazed enclosure, being the Stubble Quail (which like to hide in long grass) 
and Richards Pipit (which like wide open plains, roadsides etc). This study did not identify impacts on 
“ground feeding birds”, they did not identify impacts on “woodland birds”. They did not identify 
impacts on the Hooded Robin, nor the Brown Treecreeper, the White-winged Triller, the Varied 
Sitella, the Diamond Firetail, the Superb Parrot, or any other species. 

 

11.7 What has been the impact of past culling by the ACT Government of EGKs on: 
 
11.7.1 The integrity of lowland grassland ecosystems in each of the Nature Reserves; and 

 

Dorrough et al (2008) describe <4 DSE / ha as providing “important habitat and plant diversity”. The 
current reported densities of 0.45 – 2.08 kangaroos / ha in the reserves are equivalent to only 0.18 – 
0.832 DSE / ha. Kangaroo populations are already well below any numbers which could potentially 
exert “heavy” grazing pressure on the affected landscapes, having regard to accepted DSE and 
carrying capacity guidelines.  
 

Research has shown that under-grazing also represents a threat to grassland and woodland 
ecosystems, from Dorrough et al (2008) again: 
 

“Birds, mammals, reptiles and insects thrive in the ‘ground layer’ where they forage, feed, build their 
nests, and shelter from predators. A diverse ground layer habitat is composed of a variety of grass 
tussocks, a diversity of wildflowers, shrubs, ground litter, fallen timber, surface rocks and even bare 
earth. These are all critically important elements for the maintenance of biodiversity and a well 
functioning pasture ecosystem”  
 

Densities of 0.45 and 0.53 kangaroos / ha in enclosures at Mulligans Flat (see TAMS 2013 
EGK_Count_&_Cull_Data.xls file) are already critically low, reduced to levels less than reported in 
rural landscapes in the ACT (target for management 0.5 kangaroo / ha on rural leases according to 
Frawley 2010).  
 

The TAMS proposal to reduce kangaroos to densities of only 0.1 / ha in these and other areas will 
certainly result in a situation where some grasses and weeds become over-long, with taller / more 
vigorous species becoming dominant (such as Phalaris – see above). 
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TAMS does not seem to have considered the negative implications of undergrazing that are likely to 
eventuate under their target kangaroo densities. 
 

Further culling will also come with other deleterious side effects. Driving vehicles off-track in 
grassland reserves and excavating burial pits disperses and propagates weed species, and creates 
situations in which weeds can readily establish. 

 

11.7.2 The EGK population levels in each of the Nature Reserves. 

 
Assuming the TAMS population estimates  are correct, the current kangaroo densities in the reserves 
are (according to the TAMS 2013 EGK_Count_&_Cull_Data.xls file): 
 

Reserve Last Counted Population 
TAMS 

Current 
Density 

Desired 
Density 

Licenced 
to Cull 

Callum Brae NR 20.2.2013 288 2.01 0.82 140 
GNR Dunnarts Flat 7.3.2013 189 1.67 0.097 179 
GNR Forest 7.3.2013 40 1.05 0.105 36 
GNR Outside 22.2.2013 1145 2.08 1.05 525 
Kama NR 10.3.2013 200 1.29 0.91 40 
Mt Painter KMU (NR) 24.2.2013 432 (346) 2.05 (4.0) 0.85 (0.82) 120 
Mullanggari KMU 9.1.2013 228 1.24 0.97 37 
MFNR Dam Paddock 7.3.2013 90 1.17 0.104 84 
MFNR Hatchet 7.3.2013 11 0.45 0.083 10 
MFNR North-east 7.3.2013 7 0.53 0.077 6 
The Pinnacle 19.8.2012 677 (542) 1.84 0.62 300 

 
“Natural” densities of EGK’s are given as 2.3-4.5 kangaroos / ha (Frawley 2010). On the basis of the 
above Eastern Grey Kangaroos have already been “reduced” to less than the lowest natural limit in 
all instances; in the case of the Hatchet enclosure density has been reduced to only 10% of the 
expected natural density. 
 

In a study in Western Australia Arnold (1991) in which half of a population were culled, it took 15 
years to recover.  
 

The ACT populations are subject to ongoing even intensifying pressures of human development; 
which would be expected to continue to impact on their capacity to persist in these peri-urban 
landscapes. 
 

As noted above I do not accept some of the TAMS totals. Assuming that the community survey 
results provide valid data for consideration of respective populations, the following densities are 
provided: 
 

Reserve Population  
Community 

Current 
Density 

Desired 
Density 

Licensed to 
Cull 

Callum Brae NR 60-80E 0.42-0.56 0.82 140 
GNR Outside model incomplete*  1.05 525 
Kama NR 80-100E 0.39-0.52 0.91 40 
Mt Painter NR 80-100E  0.82 120 
The Pinnacle model incomplete*  0.62 300 
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If these densities are true for these reserves, not only are densities already less than TAMS’ target 
“sustainable conservation capacity”, they represent declines to only 10%  of expected natural 
densities.  
 
The numbers licensed to cull in 2013 would represent significant risk of resulting in entire 
populations being culled. 
 
Given that the ESDD states (page 5, Allowing for kangaroo population growth) that “years of long 
grass were associated with reduced population growth rates”, it may be that kangaroos are already 
failing to fulfil their function of “ecosystem engineers” and “keystone species”, as the primary 
natural herbivore, which have coexisted and evolved in these communities for millions of years. 

 

11.8 Do other fauna and flora adversely negatively impact on the natural integrity of the 
grassland ecological community and/or habitat for grassland plant and animal species in each of the 
Nature Reserves?  If so, please identify such flora and fauna and their impact. 
 

Yes. 
 

In summary weed species such as Phalaris (Phalaris aquatica), St Johns Wort (Hypericum 
perforatum), Serrated Tussock (Nasella trichotoma), thistles such as Spear Thistle (Cirsium vulgare), 
St Barnabys Thistle (Centaurium solstitialis) and Saffron Thistle (Carthamus lanatus), Fleabane 
(Conyza sp) and annual grasses etc (all present in the reserves) degrade and erode natural 
environments. 
 

Weed infestation is well advanced in the reserves, on this I am informed by approximately 200 
photos from the reserves, taken during the community surveys in 2013 (annotated G Woolfenden 
herein), which are available for the Tribunal if required. 
 

  
St Johns Wort at Mt Painter 

photo courtesy G Woolfenden 2013 
 

Aarons Rod at Mt Painter* 
photo courtesy G Woolfenden 2013 



Mjadwesch R  2013 Report on AT13/41 

 

52 

  
Spear Thistle at Mulanggari 

photo courtesy G Woolfenden 2013 
Serrated Tussock at Mulanggari 

photo courtesy G Woolfenden 2013 
  

 *Aarons Rod is listed as a “minor or potential environmental weed in New South Wales, the ACT and 
Queensland”44; Neave and Tanton (1989) reported decreased abundance of this species in their 
kangaroo grazed plots. 
 

Fletcher’s Statement vegetation community maps and SoR vegetation community breakdowns do 
not indicate any weed component, nor do they refer to any weed control program, nor is there any 
indication that the TAMS have been implementing an effective and comprehensive weed control 
program in the reserves (see pics). 
 
European Red Fox (Vulpes vulpes) and feral cat (Felis catus).  
 
The ESDD states that there are plenty of foxes in the nature reserves. There is no indication of 
programs being implemented to manage fox and feral cat populations in the ACT nature reserves.  
 
The Striped Legless Lizard, Raspy Brickets, grasshoppers, beetles, woodland, ground-feeding and 
seed-eating birds, are all subject to predation from foxes and feral cats. 
 
Humans (Homo sapiens sapiens) 
 
By far the greatest threat to biodiversity conservation is human impact in many forms, habitat loss 
being chief amongst them. This process is well advanced in the ACT, if not accelerating. Urban 
expansion with satellite communities fragment and erode remnant landscapes; infill development – 
nice parks, or an apartment block or industrial precinct, complete the scene.  
 
This process is illustrated at the new suburb of Crace, where approximately one third of the 
Gungaderra grassland block has recently been developed, destroying  grassland, grassy woodland 
and threatened species habitat in the city precincts. 
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The figure above encapsulates a moment in time when the Google Earth aerial photo image has not 
been updated, but the GIS cadaster layer showing the new suburb of Crace has been. This urban 
development has taken out the greater part of the open grassy woodland which had formerly 
occupied the site.  
 
After development, secondary impacts of human residential occupation will include edge effects, 
including weed proliferation via the dumping of garden refuse, dumping of other rubbish, track 
formation (bike and walking tracks), impacts of roaming domestic animals, removal of woody debris 
etc. 
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Roadkill, fencekill (see photo), shooting (permitted 
and illegal) etc are all human impacts already 
affecting the kangaroos (and many other species) 
of the ACT.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fence-kill at Mullanggari Nature Reserve 
This is how kangaroos “damage” fences  

(photo courtesy G Woolfenden 2013);  

 
In addition active slashing is a routine 
management practice at the Pinnacle and 
others of the proposed cullting reserves. 
This has obvious directly  negative impacts 
on species such as GED Sun Moths and 
grasshoppers (direct mortality). 

 
Ripping of warrens (weed invasion) and poisoning 
rabbits also has indirect consequences on 
grassland and grassy woodland ecosystems and 
the species therein.  See the threatened species 
listings for the Little Eagle and the Spotted Harrier, 
which have declined since release of Rabbit 
Calicivirus as rabbits have declined, with secondary 
poisoning also being a factor. 
 

 

 
Community Survey at the Pinnacle 

photo courtesy G. Woolfenden 
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Operation of machinery at Mullanggari has affected ground covering vegetation, and is also likely to 
have operated as a vector for weed dispersal (both photos courtesy of G Woolfenden 2013). 

 
After culling the kangaroos in the reserves, TAMS propose to use stock to management biomass. In 
fact there are already stock animals in some of the reserves. 
 

  
Evidence of stock animals at Mullanggari  
(photo courtesy G Woolfenden 2013) 

Untreated Phalaris, cow pats and slashing all 
indicate serious mismanagement of grassland 

conservation values at Crace (photo courtesy G 
Woolfenden 2013) 

 
Finally maintenance tracks traverse many of the 
city reserves, there are also indications of off-
track vehicle movements in many locations, 
indeed the proposed culling program itself 
requires a lot of off-track driving.  
 
This directly crushes animals and vegetation, 
causes erosion and compaction, fragments 
habitats at a fine scale, exposes small animals 
attempting to cross roads to predation, and 
disperses weeds. 
 
Compare the TAMS approach in this regard to 
the Queanbeyan National Park Plan of 
Management (1999), which has conservation 
oriented  policies about vehicles in the park: 

 
Off-track driving forms tracks, and spreads 

weeds (photo courtesy G Woolfenden 2013) 

 
“Management or research vehicles within the reserve cause damage to vegetation, compaction of 
soil, alteration of drainage and dispersal of weeds. Authorised vehicles will need clearance to enter 
the reserve for specific management activities such as weed control. Wherever possible vehicles will 
not be used in the reserve.” 
 
“Vehicles will not be used in the reserve unless essential. Management or research vehicles will 
require clearance from the District Manager before entering the reserve to undertake designated 
works” 
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Annexure 1:   Qualifications as an Expert 
 
Name:   Raymond Mjadwesch 
 
Qualifications:  Bachelor of Applied Science (Environmental Technology) 1994 (CSU) 
   Double Major in Chemistry & Biology 
 
Experience:  15 years consulting to threatened species and wildlife management projects 
 
CV attached, describing 200 technical reports on diverse topics, including: 
 

 Numerous threatened species survey and impact assessment reports, including for the 
Purple Copper Butterfly (Paralucia spinifera), Koalas, New Holland Mouse, Leptorhynchos 
orientalis, Brachycome papillosa, Acacia curranii, Diuris aequalis, an undescribed frog 
(Uperoleia Oyster Bay) threatened species of the Bathurst LGA etc 

 Comprehensive flora and/or fauna surveys of national parks and reserves including 
Winburndale NR (Mt Horrible addition), Eusdale Nature Reserve (Stony Creek addition), 
Borenore KCA, Ledknapper NR, Kanangra-Boyd NP (Jenolan addition), Wyrrabalong NP 

 Extensive quadrat based floristic surveys of grassy woodland communities (hundreds of 
quadrats) and other vegetation communities 

 Extensive experience with comprehensive and targeted fauna survey techniques, providing 
many rare and threatened regional and extra-limital records (Pink-tailed Worm Lizard, 
Delma plebeia, Lialis burtonis, Underwoodisaurus millii etc near Bathurst, several 
Rosenbergs Goanna range extensions, Eastern Pygmy Possum at Jenolan, Leseuers Tree Frog 
at Junction Reefs etc etc) 

 Extensive experience with comprehensive and targeted flora survey techniques, providing 
extensive quadrat based data sets for EEC and other communities, as well as many rare and 
threatened species regional and extra-limital records (Black Gum record at Sunny Corner 
(not reported in the Bathurst LGA since 1925), Diuris dendrobioides and Corybas hispida 
near Bathurst for example, etc) 

 3 Sisters Rehabilitation Plan 

 Seminal studies on longwalling / subsidence impacts, culminating in a successful KTP 
Nomination (Subsidence) under the NSW TSCA 1995 

 Landscape Function Analysis studies in the ACT (Namadgi NP) and at Mt Isa 

 Expert panel contributor on climate change vulnerabilities (Purple Copper Butterfly and Blue 
Mountains Shrub Swamp EEC) 

 Nomination to List the 4 Large Macropods as VULNERABLE in NSW Under the TSCA 1995 
 
I have worked on some of the most iconic conservation landmarks in NSW, as well as in numerous 
conservation reserves and on a great many NSW and Commonwealth listed threatened species.  
 
In addition I have consulted to some of the largest development projects in NSW such as the Lake 
Cowal gold mine (2 Commissions of Inquiry), the RMS Great Western Highway Realignment (Forty 
bends, a multi million dollar project), fire management planning for Cadia Valley Operations (over 
11,000ha of rural holdings and a 1,400ha conservation reserve).  
 
My first-reporting of subsidence impacts on groundwater dependent ecosystems in 2002 (Newnes 
Plateau Shrub Swamps) remains the only consultant’s report to describe severe ecological impacts of 
longwall mining subsidence (subsidence management plans, EIS’s and “expert” monitoring reports 
routinely describe subsidence impacts as “minor” and “temporary”).  
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I am on the recovery team for the threatened Purple Copper Butterfly (Paralucia spinifera), I have 
delivered expert consultancy services to hundreds of threatened species projects, and I know 
something of invertebrate biology and ecology 
 
My independent work in NSW on the status of the 4 large macropods, demonstrating a state-wide 
decline and refuting a large bulk of work supporting the harvest industry, has been under 
consideration now for 18 months, by the NSW Scientific Committee. The NSW-OEH are working hard 
in an attempt to refute my findings. 
 
I am a Certified Environmental Practioner, with the quality of my work and my competence and 
conduct in carrying out wildlife and environmental consulting services having been reviewed and 
approved by a panel of independent peers. 
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Annexure 2: TAMS 2013 EGK_Count_&_Cull_Data_.xls file 
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Annexure 3: Community Survey Methodology & Discussion 
 
The community survey methodology was based on a briefing to a group of 15 people, who were 
already engaged and interested in the subject matter, and in many instances having extensive 
experience in wildlife handling and management. 
 
This briefing took the form of a discussion, which followed the content on the following pages. 
Examples of how to identify appropriate transect locations were provided, however and in short, 
each of the reserves would be different. It would be up to the survey teams to try to ensure that 
they inspected the sites in a systematic way, that would result in observations of as many of the 
kangaroos which were at the sites as could be found.  
 
They were provided with maps and air photos of each of the reserves to be targeted. These 
included: 
 

Callum Brae 
Crace 
Farrer Ridge 
Goorooyaroo 
Kama 
Majura 
Mt Painter 
Mulligans Flat 
O’Connor Ridge 
The Pinnacle and 
Wanniassa Hills 

 
Only after Mulanggari was announced as having been included in the TAMS culling program did a 
community survey team deploy to Mulanggari Nature Reserve. 
 
On the whole, from the data sets that I have processed to date, being: 
 
 Callum Brae 
 Crace 
 Kama 
 Mt Painter and 
 Mulanggari 
 
the community teams have submitted a lot of high quality data. Compare the example data sheet 
from the community survey (below) to the example from the TAMS-coordinated community data 
sheet from their sweep count (ESDD Kangaroo population estimates in summer 2013 page 28). 
 
On preliminary assessment of the data, which includes date-stamped GPS coordinates and 192 
photographs, community teams have provided information which allows the distribution of 
kangaroos across the sites to be mapped. In the better data sets there is often high congruence in 
their results. 
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Community survey briefing outline for discussion and explanation / Q&A 
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Example transect locations for the Pinnacle & Mt Painter 
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Data sheet proforma 
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Example completed data sheet 

 


