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MR BAIRD: Good morning.
THE D.PRESIDENT: Mr Baird.

MR BAIRD: Thank you, Mr Deputy President. If | could call David Croft to the
stand.

<DAVID BENJAMIN CROFT, ON FORMER AFFIRMATION  [10.00 am]

<EXAMINATION-IN-CHIEF BY MR BAIRD

THE D.PRESIDENT: Woe needn’t re-swear or re-affirm Dr Croft. Yes, Mr Baird.

MR BAIRD: Thank you, Mr Deputy President. Dr Croft at the last — if | can take
you back to your evidence before, | had asked you some questionsin relation to
population. Soif | could take you to your report, exhibit DC2, part of exhibit 9, do
you have that with you?---Yes, | do.

And do you a'so have the bundle of documents which is the respondent’s bundle of
documents?---Yes.

Can | just ask you if that includes the affidavit of Nicole Payne?---That is correct.
Yes.

Dr Croft at the last occasion | had asked you some questions in respect of the
equilibrium exhibited by kangaroo populations and | had asked you questions in
relation to Red Kangaroos and asked you if the — | also asked you questions about
reproduction and your knowledge of reproduction of Red Kangaroos?---Mm.

And whether that was applicable across the other three species and | recall that your
answer was that the Red Kangaroo and the Wallaroo share similar reproductive
capacities, isthat correct?---That is correct.

And the western and eastern kangaroos are different?---That is correct. Yes.

How are they different?---Basically the fecundity of the Eastern and Western Grey
Kangaroo islower than of the Red Kangaroo and the Common Wallaroo because of
the length of the reproductive period. So you have an 11 month pouch life compared
to a nine month pouch life. You basically have weaning at about 12 months in Red
Kangaroos and Wallaroos and around about 18 months in Eastern and Western Grey
Kangaroos and Western Grey Kangaroos don’t have - - -

Y ou have just confused me abit. You said 12 months for?---12 months to weaning
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For which species?---For Red Kangaroos and Common Wallaroos.

And then?---About 18 monthsin the case of Eastern and Western Grey Kangaroos.
And Western Grey Kangaroos there is no evidence for them having embryonic
diapause so they maintain two generations not three generations of young.

Embryonic diapause, can you explain what that is?---Thisis the — the situation where
the — the typical situation of a Red Kangaroo for example is that the current pouch
young leaves the pouch then the next young is born, enters the pouch and the female
goes into oestrous within about one or two days of that event. And so she mates.
The egg isfertilised and grows to about 100 cell stage and then goes into stasis
which is known as embryonic digpause. So in effect she can have three generations
of young which out of pouch suckling on an elongated teat, a young in the pouch and
a 100 cell embryo a 100 cell plasticise.

And that’s the Red Kangaroo?---The Red Kangaroo and the Common Wallaroo. The
Eastern Grey Kangaroo can have the same situation but does not necessarily have a
so-called postpartum — in other words, post-birth oestrous. It can have what is called
amid lactational oestrous. In other words while she still has a pouch young she may
actually come into oestrous.

And in addition the literature seems to suggest that kangaroos are highly adaptivein
terms of reproduction to their environment?---That’strue. | mean, basically the
typical situation — thereisalittle bit of confusion in some people’s minds because
thereisalot of work done on the Tammar wallaby which has this - - -

Sorry, can you spell that please?---T-am-m-a-r. The Tammar wallaby has avery
seasonal reproductive cycle so that the stimulus for the embryo to redevelop and to
be born is the summer solstice and thisis not true of the other species, the other
species are not necessarily seasonal although there is a degree of seasonality in
Eastern Grey Kangaroo populations, particularly in the southern temperate zone and
in Western Grey Kangaroos in the south west of Western Australia. So the typical
situation if you take the Red Kangaroo as one of four models, isfor the—in
conditions where she can no longer support lactation then the oldest young may die.
The current young in the pouch may continue development if she cannot support
lactation and that may die, then the lack of the suckling stimulus would lead to the
development of the embryo that’s born and so under extreme conditions that may
die. At that point shewill go into an oestrous, in other words she will cease to breed.

So does that mean as a consequence of some environmental condition you could lose
technically two or three generations?---Exactly. Soit’s a hedging strategy and the
issue with being amarsupial is that most of your development is outside the uterus
and it is not like a placental, here you are locked into the blood supply which is of
course avery efficient way of transferring nutrients. It israther away of the
nutrients are transferred through the milk so you get a slower development than a
placental of the same body size. By having these overlapping generations you can
actually achieve a similar sort of fecundity.
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And in relation to those extraneous, leaving aside harvesting, culling or killing, just
focusing on natural causes, there has been reference to drought being a major —
resulting in major declines of populations and some of the literature refersto 40 per
cent decline in populations in severe drought, up to 70 per cent in localised
populations of particular species. When the word “drought” is used what is your
understanding of the actual cause of these population reductions?---Well there will
be juvenile mortality, this seemsto be one of theissues and if you’re talking about
Eastern Grey Kangaroos it may be just avery severe winter. We certainly tracked a
case of very high juvenile mortality in the Blowering region for example, so it’s
necessarily drought. It’salack of resources. There isthe suggestion that the largest
individuals in the population, the largest males will also suffer mortality because
there smply isn’t enough bulk in the feed to support their biomass. So basically it
comesin at the two ends of the age distribution.

Now, you referred to — so the mortality could be at either ends of the spectrum. You
referred to resources and biomass. When the term “drought™ is used is that referring
to lack of water or lack of biomass or lack of resources or what specific matter does
that refer to or does that impact on with respect to kangaroos?---1f you’re talking
about western New South Wales, well the management zones throughout western
New South Wales, usually thereisn’t alack of water. | mean you do hear stories of
some towns carting water — well, there has been quite alot of development of water
resources whether they are off stream catchments or they are bores, so it is the water
that is not falling on the landscape, in other words producing adequate forage that is
theissue. Soreally they are limited by food and all the modelling has been donein
relationship to the food supply and certainly not water supply.

So the focusis on whether there is adequate forage - - -?---Exactly.

- - - and obviously drought has a specific impact, lack of water causing lack of
forage?---Yes. It’slack of rainfall, if you like.

Lack of rainfall, soit is not the lack of water per se?---Per se.

It isjust the lack of the rainfall creating the biomass that |eads to these mortality
events?---Yes.

In relation to the matter at page 5 of your report you state that, if | go from the
previous page:

The main evidence for a sustainable harvest for each of the four speciesistheir
persist under past kangaroo management plans of a similar nature, eg plan
2007. Inthisrespect successis measured by not suppressing the population to
guasi-extinction (defined as less than two kangaroos per square kilometre after
Pople, Cairns et al 2003, Hacker, McLeod et al 2004).

When you refer to the phrase, quasi-extinction, what are you referring to?---Well
guasi-extinction is being used as alower limit to which you are not going to reduce
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the population and there is a certain amount of confusing information about this asto
whether it issimply an arbitrary limit or whether it isareal limit which would lead to
the ultimate extinction of the population if it kept going down below that.

Y ou have referred to a study by Dr Pople and Cairns?---Mm.

L ess than two kangaroos per square kilometres. Are you aware of any studies that
support that two kangaroos per square kilometres, or say something different?---Well
most of it isin relationship to modelling on actual empirical data.

So the two kangaroos per square kilometre, isthat amodelling figure?---It’sa
modelling figure yes that’s used as a modelling figure.

And interms of its use to predict the sustainability of populations, are you aware of
studies, or do you have knowledge of using that as a management tool ?---Well
clearly it’s used in the south east management zone.

The south east management plan in New South Wales?---In New South Wales, yes.

And when you say it is used, isthat by reference to the actual documents provided by
the - - -?---By Nicole Payne, yes.

Nicole Payne. And interms of that document, isthat — do you refer to that in your
annexures, is that annexure 11 of your report?---Y es.

Andif | can take you to page 6 of that report, page 6 of that report under 1, quota
dissemination in the fourth paragraph of that report, which is annexure 11 and that’s
the 2007 kangaroo quota report New South Wales?---Mm.

Isyour statement referring to that paragraph where, | think isit Ms Payne, has
referred to modelling outline in the feasibility study by Pople - - -

Indicates the risk of quasi-extinction to find in this case as kangaroo
popul ations falling below two animals per square kilometre is low for a harvest
rate of 15 per cent of the population of survey frequencies of one to four years.

?---That is correct.

And was that in relation to the need to ensure continual surveys, or wasit in relation
to the need to determine whether or not if the population fell below that there should
be some other action taken by the management plan or the ceasing of the cull or the
reducing of the kill?---1t was basically in relation to the risk of — because of the
difficulty of the traditional aerial survey in that region, it was to do with therisk of a
lower frequency of surveys.

In areas where the population is identified at below two kangaroos per square
kilometre, isit your opinion that that modelling indicates that the kangaroo — the
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continuing kangaroo culling at the rate of 15 per cent is sustainable?---Well there has
to be apoint at whichitis— it hasto cease and | don’t think we are given aclear
indication of what that is. Obvioudly it’s not zero per square kilometre because then
the popul ation has become locally extinct and that is not the aim of the kangaroo
management plan obviously. So the best information that we’re provided with
through the model was this figure of quasi-extinction and there has been various
suggestions that even that is too low, that afigure of five, maybe 10 per square
kilometre may be more realistic.

And when you refer to those models, if | could take you to annexure NP4?---Mm.
Which is the annexure to Nicole Payne’s affidavit, NP4 at page 96?---Y es.

At 5.37---Mm.

Isthat, and the third paragraph refersto Hacker et al 2003 model suggests that:

Harvesting below a long term average density of 10 kangaroos per square
kilometre in the harvest zone should not be considered because it means
unacceptably low minimum densities could be reached.

?---That is correct.
Isthat one of the studies that you refer to?---That is correct.

And again at the next paragraph, the Freudenberg personal communication, and this
Is the personal communication to the authors of the literature review:

As | understand, there is a reference to quota free at fictional densities, greater
than 20 kangaroos per square kilometre a quota imposed of densities between
10 to 20 per square kilometre and no harvesting at all below 10 kangaroos or
10 per kilometre square. Such threshold would protect kangaroo populations
for improving economics in the harvesting industry whereby it became
profitable to harvest a greater proportion of the population than is currently
economically viable.

Are they the studies you refer to?---That is correct.

THE D.PRESIDENT: Were you intending to ask Dr Croft asto his views on this
studies?

MR BAIRD: Yes. Andin relation to those studies— | should ask, have you
considered those models, and | understand they are models, those Hacker and et a
models, isthat correct?---That is correct.

So it isatheoretical modelling process based on the survey estimates that are
accepted in this particular instance reflect the most likely total population numbers
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kangaroos and their subspecies and that’s an assumption that | want you to make,
that in this particular case we have accepted the popul ation densities as estimated by
Doctors Pople and others in the surveys, so can | ask you to take that assumption on
board. But have you considered these models, have you looked at these
models?---Yes, | have considered the models.

And what is your opinion about the conclusions of those models, and in particular the
conclusions with respect to an average density in a harvest zone leading to some
cessation of the harvest?---Well | think you need to take obviously a precautionary
approach to this and that is basically what these models have been trying to achieve,
to look at what would be the lowest density at which you might continue to harvest,
and what would be the consequence of that. The problem with the modelsis that
there has certainly been refinement over the years, they started off with basically
treating every kangaroo as the same, so it was simply just about numbers and this
was the original model to which | refer to in my submission of Caughleysin 1987.
Now, there have been introduced some demographics, obviously thereisalarger set
of empirical datato see how the model tracks the realities of the population. But my
concern is that the environment is not static and that there is considerable changesin
land management throughout the kangaroo management zone. To give you an
example there is the increasing number of cattle which are now in the western
division, particular the far west. The change from the status of goats being aferal
pest to being rangeland goats and a resource which Meat and Livestock Australia
wants to encourage people to develop. The change in the breeds of sheep from
traditional Merinosto avariety of different livestock, particularly if it has come from
Southern Africa. So we now have not only just the traditional Merino, we have
South African Mutton Merinos, we have Dorpers, we have Damaras.

Dorpers?---Dorpers, D-o-r-p-e-r. Damaras, D-a-m-a-r-a.

THE D.PRESIDENT: These are sheep breeds?---Sheep breeds that have come from
Southern Africa. Wiltshires. So the concernisthat | think we really need to take a
very conservative approach here, because the land management is certainly not static.
There have been changes that have come about through the Western Management
Catchment Authorities and the other catchment authorities that relate to the harvest
regionsin New South Wales. One of the things that they have been encouraging isto
distribute water resources more evenly over properties, so you have more even
grazing. Whereas there has been arguments put about having refuge areas where
kangaroo populations will be sustained so sources for the sinks that are created by
the industry, these sources are under threat because of the more evenness of grazing.
So | think we certainly don’t have a static situation, we have a situation where we
have so-called the worst drought in living memory. We say evidencein the
populations from the ‘82/83 drought which was a particularly severe but short
drought and the rebound in the kangaroo population, but we can’t be reassured that
that will be true of the current drought. And then we have climate change of course
going to come into this whole mix.
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In terms of those changes to — is that range land management, or what effect, in your
opinion, will they have on kangaroo numbers and kangaroo populations?---Well, my
belief isthat we should be concerned by the massive reductions in kangaroo numbers
that occurred over this drought. | mean, we are talking up to 70 per cent of the
Wallaroo population, if we look at the figures that are presented in one of the
documents from Olsen and Leahy, so they show - - -

Now, canyou - - -?---Thisis page 100, it is number - - -
NP4, | believe?---Yes, NPA4.

Page 100?---Page 100, you can see the precipitous declines in the populations,
particularly in the Common Wallaroo.

So when you talk about declines, are you talking about from what you - - -?---From —
well, there is an issue with changes in counting methodol ogy, which means that
realistically you can compare from around about 2001 to the current population, and
then there was a change in the 1990s. So again it isaperiod of whichitis
comparable.

Now, Dr Croft, you mentioned — if | can just focus on the Wallaroo for amoment — if
| can just ask you one further question on the question of quasi-extinction. Thereis
some suggestion that extinction of particular species at the edges of the range of their
current habitat is not a matter of concern, or should not be a matter of concern to the
plan. What do you say to that proposition?---Well, that israised in Dr Cairns
evidence, or affidavit, | should say. | think one hasto be a bit cautious about that,
because we need to recognise in New South Wales that there is a big fence around
the Queensland, South Australian border, and therefore there is no ability for
kangaroos to migrate across the Queensland and South Australian border, so the
actual distribution in New South Wales is somewhat constrained, if you like,
compared to what it was before the dingo fence was constructed. The other issueis
that it seems to contradict Nicole Payne’s affidavit, which says that the aim of the
kangaroo management plan is to maintain the popul ations across the whole of its
range, including the margins of its range.

And in you opinion as an expert, in terms of ecological sustainability and
biodiversity, should the plan aim to maintain the range of the kangaroo asit currently
is, including at the margins, or populations of kangaroo at the edges of the
ranges?---We have always had a bit of difficulty in defining what day zero is, so
what you are going to compare it against, and | guess the best thing we can do isto
look at the period over which the sort of formal kangaroo management systemin
New South Wales has been operating. So if you look at the situation which isin
these figures, so we go back to the 1970s through to the present, and look at the
population distributions through there, that would probably be our best estimate. Dr
Pople givesin one of his papers some updates on the current distributions within the
various kangaroo management zones in different states about densities, and so
identifies some poor areas. If you were going to have a situation where you allow
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the quasi-extinction or actual extinction at the margins of the range, then you have to
obviously clearly define which management zones are in the margins, and which
management are in the core. The other situation, of course, isthat we don’t have a
full understanding, but | think we are getting a better understanding of movements
across the landscape of the kangaroo population, and it isfeasible, at least for Red
Kangaroo populations that you could have very high harvest in particular zones, and
this creates a sink, and you are just sucking in individuals from lower density
populations into that area. So, sucking in from a sink from various sources. So you
may actually have an impact across a much broader geographic area than the actual
point of harvest.

And bearing in mind that much of the evidence in the case, from the applicant’s point
of view, looks at the total New South Wales picture, you would say that you need to
—would you say that you need then to look at both the kangaroo management zones
and the New South Wales picture, or can you just look at the New South Wales
picture — in terms of quasi-extinction rates? Interms of quasi-extinction rates, must
you look at the individual management zones to detect those edges of

ranges?---Well, if you are going to allow harvesting below the quasi-extinction rate,
then obviously you have to look at each zone individually, because that is where the
guotais set.

Now, earlier you gave evidence about the decline in Wallaroo population of about —
what percentage? | think you talked about 70 per cent in 2001. Can | take you to
examination NP12, and that is the Kangaroo Quota Report 2008 prepared by Nicole
Payne, Manager, Kangaroo Management Program, November 2007, is that
correct?---Yes, that’s correct.

At page 34, table 17, there is atable of the take of Wallaroos in Northern Tablelands.
When you refer to the 70 per cent reduction, are you referring to the decline in 2001
from 448,750, which is 2007, 114, 9667---Y €S, yes.

And what do you say in respect of that percentage drop, which isin the order of 70
plus per cent, what in your opinion does that drop mean — sorry, do you have an
opinion — can you say what that drop would mean to you when examining these
figures?---Well, the Wallaroos are a particular case. If you look at — in the 13, and
the last page of that, and you look at the harvest sex ratio, there is a— the Wallaroos
in particular, there extreme bias towards the male. So effectively what you are
taking out is alarge proportion, in terms of harvest, alarge proportion of males out
of that population.

And at table B on page 6, there are references in the columns on Wallaroo to density
population estimates and quota. Y ou note the density there - - -?---Of 1.5.

Beinginthisareaof 2.3 in Armidale and 3.1 in the Upper Hunter. Do you have any
opinion, looking at both the decline in percentage terms of about 70 per cent from
2001 to 2007, and the density terms, do you have any concerns about those two
figures on the potential for further sustainable harvesting in this area?---Well, clearly
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thefigurefor Glen Innes at 1.5 is below the so called quasi-extinction rate, and the
Armidale figure would have an error margin, if you took the lower limit of that error
margin, it probably islikely below the quasi-extinction rate. So it appearsthereis
onerule for the Eastern Grey Kangaroos and another rule for the Wallaroos. So |
guess the outcome is to be seen in the future, as to whether we send that Wallaroo
population into extinction in Glen Innes or not.

Do | takeit from that, that you have some concerns about allowing the quotato be
used in that area?---Yes, | do.

THE D.PRESIDENT: Itisnot clear to me, but do you accept the validity of this
field in 2 as being an appropriate base?---1 think 2 isaminimum. Partly itisto do -
the reason why it isin a sense arbitrary, it’s about an agreement asto what isa
reasonable density of kangaroos from the pastoralist or the farmer’s point of view,
and the community’s point of view. Now, from theindustry’s point of view, they
would like alot more, because their effort in terms of harvesting them at 2 per square
kilometre is too great for an economic return. So there are various levelsin the
population which people have sat down and discussed in the Murray-Darling Basin
Commission report, which is the Hacker and McL eod stuff, and they came up with
these various figures, and the 1 to 2 was the desirable figure for the pastoralist.

Perhaps thisis putting it too simplistically, but | am not sure at this stage that we
have to look at it from the perspective of pastoralist, or atrap, or anybody else. We
have to look at the question of sustainability?---Yes, | agree.

So presumably there isin your mind a figure where below which it is unsafe to go,
and at which you would accept that there is unlikely to be a danger to the
species?---Exactly.

And | suppose my question, and perhapsit is put somewhat bluntly because lawyers
deal in absolutes, but do you accept that the 2 is an acceptable figure, or would you
contend for a higher figure than 2, in some circumstances or all
circumstances?---Well, | think to be consistent with the modelling which underpins
the New South Wales plan, you have to accept that modellers have given us, whichis
2 per square kilometre. So you can’t have it both ways. Y ou can’t havetheplanis
correct because the model saysit is safe and there is no risk, and then take the quasi-
extinction level and say, oh, well, it doesn’t really matter. And that is fundamentally
what | see going on. So | think there either isarisk below 2, or thereisn’t arisk, and
all the modelling suggests that 2 is the figure.

| may have misunderstood this, but if you have the Red Kangaroo and the Wallaroo
breed at different rates to the Eastern and Western, wouldn’t that mean that you
would need a slightly different rate for the Eastern and Western?---Y ou would — yes,
you would think you would need a higher rate for Eastern and Westerns, or a higher
density.

Perhaps all will become clear eventually. Yes, Mr Baird, sorry.
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MR BAIRD: Following on from the Deputy President’s question, if you needed a
higher density because of their reproductive rates being less than Red Kangaroos and
Wallaroos, so thisisthe Eastern Grey and Western Grey, do you have any opinion as
to what that figure should be?---Well, typically if you look at the — if we take the
South Eastern Management zone, Eastern Grey Kangaroos can certainly get into too
very high density. Some people have talked about figures as much as 500 per square
kilometre in the ACT, for example. So the resources are obviously there to sustain
relatively large populations. In our experience, and it was one experiencein
Blowering, back in the - - -

Sorry, where was that?---1n Blowering, which is near Cooma, Batlow in south-
eastern New South Wales, was that pretty much the whole cohort of young at foot,
which had just weaned in that year, which was ayear of very severe frosts, died. So
obviously there are catastrophic events for Grey Kangaroo populations, which are
not necessarily drought.

Sorry, Dr Croft, | was asking you in relation to that figure of two kangaroos per
square kilometre for Red Kangaroos and Wallaroos as a quasi-extinction rate, in you
opinion do you have afigure or a number that would reflect the quasi-extinction rate
of Eastern Greys and Western Greys?---Well, Dr Pople and his colleagues have
obviously, for the south-eastern zone, chosen the 2 per square kilometre to be
consistent with the other modelling. So at this stage | guess we go along with that.

Even though in you opinion that is not - - -?---Given the densities that are typical for
Eastern Grey Kangaroos in those zones, | think you could accept a higher figure.

A higher figure for quasi-extinction, or a higher figure above which you can harvest,
or you can kill?---Y es, a higher figure above which you would harvest.

So what would be the figure below which, in your opinion, and again if you have
this, the figure below which you would say that no killing or culling should
occur?---1 think we need more data, really, to actually pin that figure down. So we
need the sort of modelling exercises that have been done on Red Kangaroos to be
done on Eastern Grey Kangaroo populations, not in the periphery of their
distribution, but in the core of their distribution.

And in relation to the Western Grey Kangaroo population estimates, can | take you to
table H at page 12 of exhibit NP12. At that table H, it identifies a population
estimate in 2007, and a density of about 1.55. If | can ask you to assume that
between 2002 and 2006 there was approximately a 70 per cent drop in the total
population, and that was coupled with adrop in density from 2001 to 2006 from 4.53
to 1.35, do you have an opinion as to what those two figures may mean to the
sustainability of that population?---Well, again you can see that the densities are
below the quasi-extinction rate. One, | suppose, might be heartened by the very
modest increase in 2007, but whether that is going to be sustainable in the long term,
we will need to wait and see. | think that the Western Grey Kangaroo popul ation,
particularly in the far west of New South Wales has a reputation as being an outlier,
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which is an artefact, because alot of the graziers will tell you there were never any
Grey Kangaroos in that area before the 1970s. And so the way in which one has
addressed this, the South Australian plan, for example, at one stage — | don’t know
whether it continues to be true— drew aline in the sand and said the harvest rate for
Western Grey Kangaroos above that line could be 100 per cent. In other words, they
believe that they were invading out of their original corerange. So | think thereisa
bit of that into this continue harvest of Western Grey Kangaroos, as to whether they
are an artefact or not, and as to whether that isreally part of their range, but | guess
that is not what the Kangaroo Management Plan is saying: it’s saying that we are
sustaining these populations across their current range.

Dr Croft, in part 2 of your report you then discuss issues of biodiversity and impact
on kangaroos. Y ou mention that there is discussion about the impact of kangaroosin
general on pasture and sheep and cattle. The literature refers to kangaroos being
regarded as pests by pastoralists and graziers. The literature also seems to indicate
that there islittle competition between kangaroos and sheep for biomass except in
unusual or specific circumstances. What do you say about the proposition based on
those - that literature? What do you say to the proposition that kangaroos should be
regarded as pests?---Well, | don’t believe that you can support the - the pest status of
kangaroos particularly over most of their range. There may be circumstancesin
which they’re - they’re locked into isolated areas, but even there the - the experience
in the wheat belt of Western Australiais that the population that may get marooned
in - in small bits of woodland in the midst of - of cleared land which has been taken
over to wheat is that those populations may be relatively stable. The - the issue that,
of course, isbeing - trying to be addressed by graziersin the western division of New
South Wales is the - the contention by the catchment management authorities that
they should have a pasture cover of - cover of 40 to 50 per cent and that’s the aim of
the catchment management plan. And they’re being told that the way in which they
can achieve thisis to reduce total grazing pressure, and they’re given arather
simplistic model of total grazing pressure which is that you just take all the herbivore
biomass out there, and that’s mainly in herbivore biomass, and you apportion a
certain amount to - to kangaroos, and so if you remove a proportion of that then you
may achieve your - your target. But theredlity is - is somewhat more complex, and
it’s- it’s especialy complex in Australia because the - the original herbivore

popul ation which co-evolved with the vegetation, alarge proportion of that is extinct,
whichisall the - the small species of macropods. We’ve had an invasion of - of
rabbits, we have had the introduction of - of livestock with sheep and cattle, we have
had horses, and donkeys, goats, camelsin parts of Australia, and so we’re - we’re
looking at arather unusual system for the rest of the world. If you look at the
African system where you have stable populations of - you - you have extant
populations of native herbivores, then clearly this interaction between the herbivores
isimportant in maintaining pasture, particularly what they cause the grazing lawns,
which are quite biodiverse. So one thing we do know isif you want to maintain
grass lands then you need to maintain grazing. Y ou can remove herbivore pressure,
and then the great consumer, which isfire, will come along and take it out, so there’s
a- there’s always arelationship with fire and grazing. So what my conclusion is,
and one ideathat | promoted, is that there are - there are opportunities with mixed
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grazing systems, that one shouldn’t think about it’s all competition, but there may be
synergies in the maintenance of - of a grasslands that you are looking for to have a
viable livestock industry.

And in terms of those synergies, you have referred in some of the literature to sheep
and cattle - sheep and kangaroos being able to use the same pasture - the same area,
isthat correct?---That’s correct.

The - in your opinion then, isit proper, or isthere evidence to support the proposition
that kangaroos and sheep and cattle are naturally competitors for food?---No, they’re
not naturally competitors, because they basically have - well, cattle, of course, are
much larger than the other two species, and, therefore, they have different mouth
parts, they crop to adifferent level of vegetation so they’re - they’re so called bulk
feeders. Sheep have adifferent dentition; they have ruminant digestive system, so
they also crop. They originated from a Mediterranean environment, and, therefore,
they’re quite capable of eating shrubs aswell as grasses. So thereis - there’s obvious
divergence in the diets, and these are all well-studied, and well-known from around
the world in al the various herbivores communities still exist.

And in your previous answer you referred to reducing total grazing pressure. There
isreferencein literature to dry sheep equivalent of kangaroos at point 0.7 to one
sheep. Do you support that estimate of the dry sheep equivalent of a kangaroo, Red
Kangaroo | think it was?---Well, the estimates have been questioned in recent years,
and there has been recent research getting at what is - so the original estimate of 0.7
comes from the fact that marsupials have alower basal metabolic rate, so if you
imagine that the sheep has a 1000cc engine and the same body size kangaroo has a
700cc engine, so it’s obviously about 70 per cent of the energy it needsto do the
equivalent sheep, so that was the basis of the 0.7, but that 0.7 is under controlled
laboratory conditions, and doesn’t really reflect what’s going on in the field, so the
challenge has been to get a- what is called afield metabolic rate, and that has
recently been done in alarge enclosure, and that comes out with afigure of 0.35.
The other difficulty with the - - -

0.35 of adry sheep?---0.35 of adry sheep. To explain what adry sheep equivalent
IS, it’s based on a - a castrated male sheep of a standard body size, and it’s dry
because it’s not lactating, so a sheep which is lactated would - may be - peak
lactation would be two dry sheep equivalents. So it’s been - it’s been a standard of
which you assess stocking rates throughout Australia, so you can derive asimilar
thing for cattle, for example.

Isit, therefore, appropriate to conclude that much of the conclusions or assumptions

DR PERRY: With respect, | object.

MR BAIRD: I’ll withdraw that.
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DR PERRY: 1 think if there’s going to be a conclusion - - -
MR BAIRD: I’ll withdraw that.

DR PERRY: - - - it should be the witness’s conclusion.

THE D.PRESIDENT: Yes, dl right, the question is withdrawn.
MR BAIRD: | withdraw it. So - - -

THE D.PRESIDENT: Before you go to the question, do | understand, to take your
allusion further, that kangaroos should now be regarded as having a 350cc
motor?---The average kangaroo, yes, compared to the average sheep, yes.

Yes. Sorry, Mr Baird.

MR BAIRD: So the assumptions on which we have considered kangaroos to have a
detrimental impact on rangelands has been overestimated?---Grossly overestimated.

Grossly overestimated. Dr Croft, if | can just ask you a question in relation to the
humane treatment of animals, evidence has been given about the possibility, and,
indeed, you have referred to thisin section 3 of your report; at page 9, you refer to
the July 2000 review by the RSPCA of a survey of the extent of compliance with the
requirements of the Code of Practice For the Humane Treating of Kangaroos. In
relation to, and evidence has been given about, avoiding the collateral damage, if |
can put it that way, to joeys and young at foot by killing off female kangaroos, is
there amechanism by which - I’ll withdraw that. Also evidence has been given that
anumber of processing plants have raised their - or pay more for their minimum
weight of adressed kangaroo. |s there a mechanism by which the bias towards male
kangaroos being taken can be inserted into licence conditions by reference to the
weight of a dressed kangaroo?---Y es, thereis. Y ou simply just raise the minimum
weight.

And what impact of raising the minimum weight have on the gender take, or the
gender balance of the take - the cull?---All of the - the species - all the four speciesin
the - in the plan are - are sexually dimorphic, and so, for example, the largest Red
Kangaroo that we - - -

When you say dimorphic?---Dimorphic meansto - adifference in body form. Inthis
case, it’sbody size. So the largest Red Kangaroo that we have ever caught is 92
kilos, and the largest female Red Kangaroo | think we ever caught was about 33
kilos.

THE D.PRESIDENT: Say 33?---Yes. So thereis extreme difference, and the
difference in body sizeis most extreme in the Common Wallaroo, and you can - you
can see from the - the figures that we have been given in the last - if | refer you back
to NP13, and the figure on the last page of NP13 about the sex biasin the
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commercia harvest in 2007, you can see that the sex biasis very extremein the
Common Wallaroo, and the reason, as explained there, is because females are
typically under the - the lower limit of the body size. So we already have asystemin
the Common Wallaroo where you have avery high male bias, and we are led to
believe that that is sustainable, even at rates below quasi-extinction, | should add, in
the Glen Innes area.

So there is assumption that - assuming the rates are sustainable, and | notice that you
have referred to that in your evidence, but that would be one mechanism to reduce
the female bias, so increase the male bias in the kangaroo kill, without necessarily
prescribing or requiring atrapper or a shooter to identify a male and female, and take
thetime to look at whether ajoey isat foot or the like?---1n addition to the difference
in - in body size, you also add about 25 kilosin all of these species, you get change
in the forearm muscul ature which increases in the - in the males and a so the length
of the forearms start to diverge, so it’s not simply body weight. So if the - the
trapper is able to see the head, and get a clear shot at the head, they should, you
would think, under almost every circumstance be able to see the upper body and also
should be able to get an indication of the forearm musculature. They’re already
asked to make a discrimination amongst four species. In some zones, there are also
Wallabies, which they’re asked to discriminate against, which are not part - protected
fauna - and not part of the commercial zone. They already have to address a
minimum body size. We are led to believe they show some discrimination against
females with large pouch young. Dr Pople mentions that in his experience with -
with shooters, so in the recent Landline - | guess this would come into hearsay, but
the reporter in the recent Landline report - - -

DR PERRY: | think we do object to evidence being given on - - -
THE D.PRESIDENT: Thisisatribunal.

DR PERRY: Actualy, I’m sorry, it’snot — no, that’s all right. I’m sorry, |
withdraw that.

THE D.PRESIDENT: Tell usabout Landline?---The Landline, he - he extolled the
abilities of a particular shooter from Broken Hill and his ability to - to tell a kangaroo
right down to about the nearest kilo, and discriminate amongst species and sexes, so |
don’t think it’s unreasonable to - to suggest that there just within their capacity. |
think the situation in New South Walesis abit confounded, and | think if you talk to
- to professional trappers, they are concerned about the very large number of licences
which are given in New South Wales. We heard an excess of 700 yesterday. And so
there are a proportion of weekend shooters, as well as professional shooters, and |
think that confounds the - the abilities. They all have to pass, of course, the course,
but in terms of aday to day experience and a professional approach to their job, some
of the other states have arestriction on the number of licences and have a much more
professional industry. So | think there are other things that could be addressed within
the KMP.
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MR BAIRD: Justin relation to requiring a higher take - higher weight for the
particular kangaroo, in your opinion, and assuming that the current levels are
sustainable, so that’s an assumption | ask you to make, in your opinion, would such a
mechanism to bias the take - bias the killing in favour of males over females would
that thereby reduce the potential pain and suffering of joeys and young and foot?---It
would - it would remove most of the females from the take.

THE D.PRESIDENT: It would remove most of the?---Females from being shot,
because they would be below the size limit. So there may be the circumstance of
some particularly large females, and we have to allow for some error.

MR BAIRD: And large females can still be reproductively fertile and have young,
isthat correct?---The - well, the interesting thing, the very largest female that we
ever caught was barren. And it’swell known amongst sheep graziers that you don’t -
if 1 can give you the reason why that may occur amongst sheep graziersisthat you
don’t normally mate your ewesin their first year because you suppress their body
size. And if you are growing wool that’s not something you want to do.

So if you - and if you exclude most of those females, leaving only the large ones then
that would have a consequential reduction in the potential need to euthanize joeys
and young at foot?---A significant reduction, yes.

Deputy President, could you just excuse me for one moment.

Dr Croft, just in relation to the specification of a particular weight, can you provide a
weight that, in your opinion, would capture or would exclude most of the females
from the cull, or is that something that needs to be more - more work or more
research?

DR PERRY: Waéll, | object to that, because | think if the question is going to be
asked, it should be asked in relation to particular species.

MR BAIRD: 1’m happy to - | can appreciate my friend’s - I’m happy to ask Dr
Croft - - -

THE D.PRESIDENT: WeEéll, can you relate that question to each of the four species
that arein issue here - if thereis adifference?---Thereis adifference, certainly, in
the Common Wallaroo, so you rarely get afemale that would be over - thisislive
weight, not dressed weight - 25 kilos. So you can see in the existing bias that the -
probably at the human consumption level, that the industry wants a 17 kilo dressed
weight, it would be sufficient for the Common Wallaroo. Y ou would raise that, |
would think, for a measure of safety, to something like 25 kilos for the other species.

THE D.PRESIDENT: That’s- - -?---That’s dressed.

- - - dressed weight?---Dressed weight, yes.
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MR BAIRD: Thank you. No further questions.
THE D.PRESIDENT: Dr Perry.

DR PERRY: Deputy President, would be able to seek the indulgence to confer
before commencing cross-examination? There are anumber of new - - -

THE D.PRESIDENT: How long do you need? | mean, I’m saying should we, asit
were, call an early morning tea - - -

DR PERRY: Yes.
THE D.PRESIDENT: - - - or areyou talking, sort of, five or ten minutes?
DR PERRY: | think that we need more than five or ten minutes.

THE D.PRESIDENT: All right, well, we will have an early morning tea and resume
at 11.30.

DR PERRY: Thank you very much.

ADJOURNED [11.07 am]

RESUMED [11.42 am]

THE D.PRESIDENT: Dr Perry. Yes.

<CROSS-EXAMINATION BY DR PERRY [11.42 am]

DR PERRY: Thank you. | wanted to ask if the witness could be shown, please, the
colour copy of the kangaroo management plan, it hasn’t got a separate exhibit
number.

MR BAIRD: Canl just notethat the - - -

THE D.PRESIDENT: The number is different.

MR BAIRD: Yes.

THE D.PRESIDENT: To that which isin the exhibit. | think what we will do,

we’ve got two copies of that here, one of them will become substituted in the original
exhibit.
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MR BAIRD: Right.

THE D.PRESIDENT: So I’ll givethisto Dr Croft, and then Dr Hawcroft and | can
share a copy here, does that suit?

MR BAIRD: Yes. | mean, the dates are the same, the pagination and page numbers
seem to have changed inaway, but | - - -

THE D.PRESIDENT: Computer printing | suspect.
DR PERRY: Yes

MR BAIRD: 1 think there’s some footnotes that have been added, but we accept
that it’s the same.

MS PEPPER: | can assist the tribunal by handing up another coloured copy.

THE D.PRESIDENT: All right. The vast resources of the New South Wales
Government.

DR PERRY: May | ask you, Dr Croft, please, to turn to page 19 of the

management plan? And page 19 depicts the distribution of Eastern Grey Kangaroos
in New South Wales, is that correct?---Y es, it does.

And it shows that they’re found throughout New South Wales?---That's correct.

And they’re also found in the ACT?---That's correct.

And can | ask you to look at the inset to the figure, with the map of Australia, and it’s
apparent from that inset map that the range of the Eastern Grey Kangaroosis at its
outer limitsin the Tippaburra zone?---That's correct.

Yes. And that can equally be said in relation to zone 2, which is the Broken Hill
zone?---That's correct.

If | can ask you then to turn to figure 5. Now that’s a map of New South Wales with
the distribution of Western Grey Kangaroos marked on it, is that right?---That's
correct.

And can |, just before in fact going further, ask you. There are a number of zones
which are depicted on the map of New South Wales, can you see those?---Yes, | can.

Yes. Infact some 16 zones identified?---That's correct.

Yes. And those are different zones into which the kangaroo management planis
divided, isthat correct?---That's correct, yes.
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Yes. Thedistribution of the Western Grey Kangaroo, as depicted on this, shows that
they are found on the western side of New South Wales, isthat right?---That's
correct.

Yes. And they’re not typically found in the ACT either?---That's correct.

Yes. And again, if onelooks to theinset map of Australia, it’s apparent that the
distribution of Western Grey Kangaroosis at its outer limit in relation to the
Tippaburra zone?---1t’s northern limit.

Y es?---Although the northern limit obviously goes further north into Queensland.
Yes. Canl ask you then, if | may, Dr Croft, to turn to figure 3, which is at page 18?
And thisis again amap of New South Wales divided into the same zones, depicting
the distribution of Red Kangaroos?---That's correct.

And they are also found on the western side of New South Wales, is that
correct?---That's correct.

Yes. And again they’re not typically found in the ACT?---That's correct.

And in this case Tippaburra and Broken Hill are clearly within the area of
distribution of Red Kangaroos?---Y es, of course, yes.

And that’s depicted again on the inset map of Australia on figure 3?---That's correct.

May | ask now that you havein front of you, Dr Croft, the annexure 11 to your
affidavit, which is the 2007 kangaroo quota report? Could | start by just taking you
to page 10, if I may, Dr Croft? Now there’s a statement in relation — under the
heading of “Fixed Wing Aerial Survey Western Plains’, can you see afew lines
down a statement that:

Eastern and Western Grey Kangaroos cannot be distinguished in the air.
?---That's correct.
Yes. And this part of the report is reporting on an aerial survey of the Western Plains
for the three kinds of kangaroos listed, Red, Eastern Grey and Western Grey, is that
correct?---Well | think I’ve only got the 2008 report, which has atable of Eastern
Grey Kangaroo popul ation estimates.

I’m sorry. Do you have the 2007 quota report in front of you, Dr Croft?---Not in
front of me, no.

Could]| - - -
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THE D.PRESIDENT: That’s annexure 11 to your report. Your report is DC2, and
then annexure 11 to that?---Yes, | know, I’ve just got my report.

All right. We’ll put a copy in front of you.

DR PERRY: Right, I’'m sorry, | didn’t realise the witness didn’t have acopy in
front of him.

THE D.PRESIDENT: Just can you put —we’ll giveyou, asit were, the exhibit copy
of your entire report, if you wouldn’t mind putting your other material aside, so we
don’t mix up your material with the exhibits and vice versa?---Y es.

DRPERRY: Yes.

THE D.PRESIDENT: Now, page 10 of DC11, annexure 11?---Page 10, yes, sorry
about that.

DR PERRY: And at page 10, this part of the report summarises the monitoring
procedures and starts with looking at fixed wing aeria surveys of the Western Plains,
isthat correct?---That's correct, yes.

Yes. Andit liststhe three species, Red, Eastern Grey and Western Kangaroo as
being the subject of the survey?---That's correct.

May | ask you then to turn to page 12, and to direct your attention to table D on that
page. That table depicts the Red and Grey Kangaroo population estimates for the
Western Plains, isthat correct?---That's correct.

And the Grey Kangaroo popul ation estimate would seem to be embracing both
Eastern and Western Grey Kangaroos, is that your understanding?---That’s my
understanding, yes.

Yes. And presumably that’s because they weren’t able to be differentiated between
from the air?---Exactly, the correction for the two species hasn’t been applied, yes.

Y es, thank you. Now in relation to the Grey Kangaroos, you’ve calculated that the
figuresindicate a density in the Tippaburraregion of less than two kangaroos per
kilometre square?---I derived that from atable in this report.

Yes. Andthat’sinyour report, isn’t it, Dr Croft?---Yes.

Yes. But asthistable demonstrates, we’re still talking about tens of thousands
kangaroos, even in the Tippaburra areg, is that correct?---We’re talking about 60,000,
yes, 59,034.

Y es, that’s correct?---Of two species.
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Yes. Andthat isalow population estimate, isit not, for Greysin the Tippaburra
area, relative to the other areas which are covered by that table?---Of grey kangaroos,
yes,.

Yes, that’sright. And as ageneralisation, one would tend to expect to find alower
population density of grey kangaroos in a zone that lies towards the edge of their
distribution, wouldn’t one?---That's correct.

Can | ask you then to turn to table H, which appears on page 20 — I’m sorry, page 19.
Now this table depicts the 2006 Eastern Grey Kangaroo population estimates and
trends in abundance for the Western Plains, is that correct?---That's correct, yes.

And thisis actua depicting Eastern Greys, isn’t it?---Mm.
Yes?---Yes.

And that shows an overall density of Eastern Greys for the year 2006 of 3.92 Eastern
Greys per kilometre square?---That's correct.

Yes. And that trandatesin actual figures, according to the column to the left, of 2.14
million, give or take 32,000, is that correct?---1t’s a popul ation estimate, yes.

Sorry, | stand corrected. I1t’s 2.1 million, give or take 320,000?---That's correct.

Yes. And also that does represent, | think, an increase of seven per cent from the
previous years?---From 2005.

Y es, from 2005, that’s right. Now, sorry, | seem to have misplaced a page. No,
that’sright. There are biological and ecological differences— 1’m sorry, | withdraw
that. The biological and ecological differences between Eastern and Western Grey
Kangaroos are quite subtle, isthat right?---1 wouldn’t say that. The identification of
the two speciesis subtle, but | wouldn’t say the biological and ecological differences
are subtle, I think there’s been studiesin Victoria and overlap zones which have
shown some clear differentiation in habitat, and there’s obviously a clear difference
in the reproductive biology of the two species.

But in fact they were only confirmed - Western Grey Kangaroos were only
confirmed as a separate species from Eastern Grey Kangaroos in 1992 — sorry
19727---Excatly.

Y es?---Because people were relying on morphological characters.

Yes. Can |l ask you then to put to one side your report for amoment?---Mm.

And ask if you could be shown exhibit NP12 to Nicola Payne’s affidavit — Nicole
Payne, I’m sorry?---Yes, NP12, yes.
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Sorry, I’m the one being tardy in getting the document?---Y es.
THE D.PRESIDENT: You’vegot NP12?---Yes.
Yes, al right?---Sorry.

DR PERRY: And may | ask you, Dr Croft, to turn to page 12 of that
document?---Mm.

And in fact just before doing that, and confirm that’s the 2008 kangaroo quota report
for New South Wales?---That's correct.

Y es, thank you. Now if | take you to— can | ask you then to look at table G on page
11, now that depicts Eastern Grey Kangaroo population estimates and trendsin
abundance for South East New South Wales, isthat correct?---That's correct.

And that shows that over the three year period between 2003 and 2006, when the last
survey was done, that there’s been an increase, overall increase, in abundance to 42
per cent, isthat correct?---Y es, an estimate of 42 per cent.

And adensity aswell of 14.07 Eastern Grey Kangaroo per kilometre square?---That's
correct.

Yes. And then if welook at table H on page 12, we have the figures here for 2007,
Western Grey Kangaroo population estimates and trends in abundance?---Y es.

And there we can see actually two years of increase, can’t we, for 2006 to 2007, from
9 per cent now to 11 per cent?---Exactly.

Y es?---From alow of minus 47 per cent.

Yes, yes. But we are seeing an increase in those figures now?---Sorry, that’s correct.
Thank you. Andintablel, againif welook at 2007, we can see here that although
there have been decreases in abundance, the density per kilometre squarein
Armadale is 2.3 kangaroos per square kilometre?---In Armadale, yes.

Yes. Andin Upper Hunter it’s 3.17---That's correct.

So in those areas it’s still above two kilometres square?---That's correct.

Yes, albeit that in Glen Innesit’s below that limit?---That's correct.

Yes. Can | ask you then to turn back - - -

THE D.PRESIDENT: Dr Perry, before you do.
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DRPERRY: Yes.

THE D.PRESIDENT: Table H, 2007, the population estimate of 733,000 plus or
minus 870,000, isthat right, or isthat - - -

DR PERRY: I’msorry, | just missed your question.

THE D.PRESIDENT: TableH, 2007, the population estimate is 730,000 plus or
minus 870,000, isthat right, it just looks asif it might be atypographical error.

DR PERRY: May | just have amoment?
THE D.PRESIDENT: But it seemsto mefrommy - - -
DR PERRY: That doesseemto be- - -

THE D.PRESIDENT: - - - limited recall of statistics from many, many years ago

DR PERRY: That would mean less than zero, potentially.

THE D.PRESIDENT: Well, and it’sjust so far out of kilter from all of the other
variations.

DR PERRY: | think that might be an appropriate question to ask the person who
prepared the report, yes.

THE D.PRESIDENT: It’s, asit were, on noticeto your sideif it isatypo that needs
to be corrected, if you can look at that before Ms Payne gives her evidence.

DR PERRY: Yes. No, | apologise, | hadn’t picked that up, yes.

THE D.PRESIDENT: Sorry.

DR PERRY: But it does seem on the face of it to be an error, but, yes, it will need
to be addressed in due course. If | can ask you then, Dr Croft, to turn back to page 9,
thisis atable depicting 2007 Red Kangaroo popul ation estimates and trends and

abundance?---That's correct, yes.

Yes. And it showsin 2007 an increase of 16 per cent from the previous year; |s that
correct?---That's correct.

Yes. And adensity now of 4.44 kangaroos per square kilometre?---That's correct.
Yes. Andthen again, if welook at table E in relation to Eastern Grey Kangaroos

from the Western Plains, it’s possible from that table to discern an increase of seven
per cent for the last two years. Isthat correct?---That's right.
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Yes?---Yes.

| have finished with taking the witness through that document. Now, Dr Croft, in
your report you’ve referred to the fact, at page four, that the management plan argued
that populations of the four species of kangaroos can sustain proportional harvest at
15 per cent for Eastern and Western Grey Kangaroos, and Common Wallaroos, and
17 per cent for Red Kangaroos. And you said that in support of that it offered
scientific evidence based on modelling from two persons — two articles, Caughley’s
in 1987 and Hacker and McLeod in 2004. 1°d liketo take you, if | may, to thefirst of
those references and | have a copy here for the witness. And copies also for —if you
have no objection to that?

MR BAIRD: No objection.

DR PERRY: All right. Now - - -

THE D.PRESIDENT: Isthis Caughley, 1987?
DR PERRY: Yes, itis. ThisisCaughley, 1987.

Now, if | could ask you, Dr Croft, to turn to page 178 of the article by Graeme
Caughley?---Mm.

And here Caughley runs amodel, as aresult of which he’s concluded that yield is
maximised over along period by harvesting between ten to 15 per cent of the
population each year. Isthat correct? | will give you a moment to read it.

MR BAIRD: Deputy President, | don’t object to the question, per se, but perhaps
given that it isascientific article based on certain assumptions, and | don’t mind if
they are put to the witness by my learned friend, Dr Perry, but they are clearly
assumptions and it might be worthwhile if the conclusion is to be put to the witness
that at least we understand the particular assumption.

DR PERRY: Wadll, at thisstage, all | am asking the witness to do is to indicate by
way of introduction of the topic, the conclusion, but | was certainly not going to stop
at that point.

THE D.PRESIDENT: | mean, | am assuming that ultimately we can get to a
proposition that, having regard to that conclusion of Mr Caughley’s, what do you say
about this proposition or something of that nature?

DR PERRY: Wadll, | am going to betaking - - -

THE D.PRESIDENT: But in amore subtle way than that?

DR PERRY: Yes. | angoingto. | just wish to start with the conclusion that
Caughley reached in this article because that’s what’s clearly being cited in the
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management report and that’s what he isreferring to in his— in the passage | have
taken himto in hisreport. So, in that passage, it’s correct to say that — that is, in the
third paragraph on that page — that Caughley has run this model as aresult of which
he has reached a conclusion that yield is maximised over along period by harvesting
between ten to 15 per cent of the population each year. Isthat correct? | am asking
you, isthat correct — a correct statement of what he says?---The third paragraph
refersto figure 10.4, not figure 10.5.

Yes?---S0 - - -
And that’s on the previous page, isit not?---So, | - - -
| am going to take you to that in just amoment?---So, | am to address 10.5?

No, | am sorry for the lack of clarity. Under the heading “Effective harvesting on
kangaroos”, Caughley has reached a conclusion in which he says that the figure 10.4
shows the average effect on a number of one hundred year simulations, explains that
each point isthe result of one such run graph as mean annual harvest against the
instantaneous harvesting rate and a trend line steps through these points indicates that
yield is maximised over along period by harvesting from between ten and 15 per
cent of the population each year. That’s his conclusion, isn’t it?---On figure 10.4,
yes.

Yes. Onthe basisof figure 10.4?---Y es, sorry, | thought you were directing me to
10.5.

My apologies. And he’stalking there about Red Kangaroos, isn’t he?---That's
correct.

Yes. Andif we turn back then to figure 10.4, and look at the |eft-hand axis of that
figure, the measure there is of a mean kangaroo harvest, that is taking a certain
number of kangaroos per kilometre square in ayear, isthat's correct?---That's
correct.

And the bottom axis defines the harvest rate, that is the percentage of the population
being harvested. Isthat correct? That isacorrect statement of what the horizontal
axis depicts?---The vertical axisis about the off take.

Y es?---And the horizontal axisis about the harvest rate.

That'sright. That's correct?---Y es.

You - yes?---It’s not about the population.

Yes. And each of those dots, in line with what Caughley has said on the previous

page, was intended to represent a hundred year simulation. Isthat correct?---That's
correct.
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And asimulation like this takes account — or this simulation — takes account, does it
not, of the limited reproductive capacity of Red Kangaroos?---The rate of increase?

Y es, the rate of increase?---Y es, it takes account of the rate of increase.
Yes?---Yes.

And it would also take account, would it not, of the environmental impacts on a
population such as through drought and good rainfall, over the hundred year
simulation?---The hundred years of Menindee weather, yes.

Yes. Now, the maximum of the parabolais the maximum sustainable yield on this
table. Isthat correct? On this model ?---Well, what he’s saying hereis that you
maximise your off take at a harvest rate of 15 per cent.

That's correct. And his modelling study doesn’t result in a straight declining line,
notwithstanding that a higher proportion of the population is being taken at the peak
of the parabola? Perhapsif | put the question in adifferent way. According to this
model, there are more kangaroos per kilometre square where you have a harvest rate
of 15 per cent, than when you have a harvest rate of five per cent. Isthat
correct?---No, because it’s the off take of kangaroos; it’s not the actual population.

But you have more kilometres — sorry, you have more kangaroos per kilometre
square?---No.

If the high harvest rate?---No, he is saying you would take 2.5 kangaroos per square
kilometre at a harvest rate of 15 per cent. So, he’s not modelling the population; he
is modelling the off take.

But isn’t it the case that a harvested population will have an improved ability to
survive and reproduce?

MR BAIRD: Sorry — based on no environmental — based on the model?

THE D.PRESIDENT: Well, | mean, that really is a matter for the witness, isit not?
DR PERRY: Yes.

THE D.PRESIDENT: | mean, the proposition has been put to him so he can accept
it, he can rgject it, he can qualify it. Well, | am sure you will appreciate, Dr Croft,
that you don’t — you can accept, reject or qualify propositions put to you by counsel.
DR PERRY: Yes.

THE D.PRESIDENT: It isthe interface between lawyers and scientists?---Yes.
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Sometimes a bit rough around the edges, including questions from the
bench?---Well, | am not clear what you’re saying. You’re saying, “If you harvest the
population, the population will be more robust than if it’s not harvested?”

DR PERRY: Yes, well —no. | am— perhaps | should repeat the question. That a
harvested population will have an improved ability to survive and reproduce in the
sense that conditions have improved because harvesting has removed some of the
pressure or competition for food and space?---1t’s not necessarily true.

Right. And, in fact, that there should be improved survival in al age classes when
the population is being harvested because of the lack of pressure or the reduced
pressure on forage?---That would just assume that the harvest is equal across all age
classes, which it isn’t, clearly.

But the survival rate, in the wild, is at its lowest for juveniles, as opposed to adult
kangaroos. Isthat correct?---Well, the rate of recruitment depends on the conditions
at any one point in time.

But juvenile kangaroos have a much higher mortality rate than adult kangaroos?---1
am not sure that we’veredly - - -

In the wild?--- - - - well estimated the mortality rate of individuals towards the end of
their life.

THE D.PRESIDENT: But do you accept the underlying proposition that juveniles
have a higher mortality rate than adults?---I think — no, | don’t think al the facts are
there to make that conclusion.

All right.

DR PERRY: Isn’tit the casethat young at foot have avery low rate of survival,
even without harvesting?---In drought, yes.

And even outside of drought?---Not necessarily, no.

So, you wouldn’t - - - ?---1f you imagine a population — if | can just explain — if you
Imagine a population that’s coming out of drought, conditions are very good, they
would have an exceptionally high rate of survival.

Now, if you look again at figure 10.4, it’sclear, isit not, that the ten to 15 per cent
yield is not the only yield which is sustainable on this model? Perhapsif | put the
guestion a different way?---I don't think it’s- - -

Inwhat’sbeing - - - ?---1t’s not amodel of — about sustainability. 1t’samodel about
maximising your off take.
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Exactly. So, in this— on thismodel, the maximum sustainable yield means the
highest number of kangaroos that you could harvest for a maximum future yield in
the long term, which is measured by the number of kangaroos per kilometre square.
Isthat correct?---That's correct.

Yes. So, obviously, one could take alower harvest rate and it may still be
sustainable in this sense, and one might also take a high harvest rate which would
mean that you might have alower population in the long term but it would — it may
still be sustainable in that sense?---That's correct.

Yes. Now, the model which Caughley devised doesn’t contain any sex or age
structure built in to it, that is, it assumes that harvest take a proportion without any
regard to the age or sex of the kangaroos taken. Isthat correct?---That's correct.

Yes. So, that meansit doesn’t alow for any male biasin the harvest?---That's
correct.

Yes. And amale biasin the harvest would increase the reproductive capacity of the
population as opposed to a harvest which took males and females equally. Isthat
correct?---That’s what the later models by Hacker and McL eod suggest, yes.

Yes. Inother words, if you take a proportion of males out of the action, you don’t
significantly decrease the ability of the population to reproduce because kangaroos
are quite promiscuous?---They have a— yes, a polygynous mating system.

Y es?---1n other words, you have the so-called surplus males in the population.

Yes. They don’t have a single partner?---Exactly.

So, that means, if those factors haven’t been taken into account in Caughley’s model,
that his maximum yield is likely to be a conservative one?---That's correct.

Yes. Now, asyou said in your report, the management plan also cited Hacker
McL eod and others 2004 in support of setting a proportional harvest at 15 and 17 per
cent. | amsorry. May | tender the article by Caughley, if | may?

THE D.PRESIDENT: The 1987 report of Graeme Caughley, will be exhibit 12.

EXHIBIT #12 1987 REPORT OF GRAEME CAUGHLEY

DR PERRY: Thank you.

THE D.PRESIDENT: What is Mr Caughley’s discipline?---1 guess population
ecology. | mean, he was avery diverse and learned man.
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DR PERRY: | wanted to take you, if I may now, to the report that Ron Hacker,
Steve McLeod and others made on the kangaroo management options?---Y es.

And | also have two copies for the Tribunal, thank you, very much. Thanks. Now,
can | ask you how familiar you are with this report, Dr Croft?---Familiar.

Yes. Okay. Can | ask you to turn to page one? Do you see a map depicted on page
one? That’s not Roman numeral one, that’s- - - ?---Yes. | am just getting toit. Yes.

Under the heading “Background”?---“Background”, yes.

And there is a map there that shows the location of the four field sites within the
Murray-Darling Basin which were the subject of this report?---That's correct.

Yes. Can|l ask you then to turn to page six? And thereis aheading there, “Field
Sites’?---That's correct.

And that explains there, doesit not, that data to support model devel opment, which
was the subject of the report, were collected from four sites, which were chosen for
the dominant species of macropod they contained. Isthat right?---That's correct.

Yes. And it then explains that Red Kangaroos were sampled at one location in far
western New South Wales, Western Grey Kangaroos at another location in central
western New South Wales and Eastern Grey Kangaroos at two sites described there.
Isthat correct?---In Queensland. Yes.

In Queensland, yes. And then the—if | can — it then explains that the broad
vegetation types and land forms of each property were shownin figure 1A to D, is
that correct?---That’s correct.

And we find that over the page on pages 7 and 8. Can | — and that — if | can just ask
you to have alook at those two figures for amoment. They show that the field areas
covered arange of bioregions?---1’m looking for the — the heading doesn’t say what
they actually are. It just says:

Physical characteristics of the study sites.
It does, but if we then take, for example, Burrunji under point A, that describes
various areas with — according to the legend to the right-hand side, for example,

mulga dune fields and mulga ranges?---Downs country ..... yes.

Yes. And they would be areference to a particular kind of foliage and - - -?---That’s
correct.

That’s correct, yes. And then, again, if welook at ..... there’s reference there to
Bimble Box Pine, and that would similarly - - -?---Mallee and mulga, yes
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Y es, thank you, mulga. And again over the page we see different bioregions being
described in the legends, is that correct?---They’re not bioregions, is my
understanding.

Sorry. Right. My apologies?---They’re landscape types.

They’re landscape types, thank you. Can | ask you then to turn to page 36. | wonder
whether the witness might not be assisted by a colour version. Infact, | think | might
have been —in fact, the particular figures | was to direct the witness’s attention to are
in black and whitein thisaswell. So - - -

THE D.PRESIDENT: Right. All right. Well, it’satwo dimensiona world in
which we live.

DR PERRY: Now, if | can direct your attention Dr Croft, to the first of these
figures, which is under the heading, average yield. Would you like a moment to
consider that?---1°d just like to see what species they’re talking about.

Yes?---Well, | presumeit’s a Red Kangaroo.

Yes. Now, that depicts, along the left-hand axis, a proportion of males which isthe
proportion of male kangaroos taken in a harvest?---A proportion of males, yes.

Y es, and then on the right-hand axis there’s reference to the annual harvest
rate?---The harvest rate, yes.

And then at the top the blocks represent the yield that would follow depending on
what proportion of males were taken and the annual harvest rate applied, is that
correct?---That’s correct.

Yes. Andisit correct to say that that — the model, on the basis of which this table —
which is depicted by this table, indicates that the higher the proportion of males taken
the greater the yield will improve even when a higher harvest rate is applied?---As
you go from right to left, yes, the barsincrease, yes.

Yes. Andthelater plotting — in effect, thisis— the later plotting or modelling study,
which was undertaken by Hacker McLeod and othersin this report, was a more
sophisticated and accurate method of modelling than that engaged in earlier by
Caughley, isthat correct?---Because it took into account the sexes, yes.

That’s correct, yes?---Plus they, of course, got additional empirical data.
Y es, and they had more sophisticated computer or technological assistance in the
modelling — in engaging in the modelling process?---The a gorithms for the model,

yes.

Yes. Now, if | can ask you then to turn to page 39, under the heading:
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Results for Eastern and Western Grey Kangar 0os.

Could | ask you just to read those two paragraphs under that sub-heading?---The first
two paragraphs?

Sorry, the — the first three paragraphs under that heading?---So — all right.
The- - -
Sorry, not out loud. Just to yourself will be fine?---Okay.

| was then just going to ask you a question about that. Thanks. And the upshot of
that isthat it indicates that the results for eastern and Western Grey Kangaroos was
similar to those results achieved by the modelling for Red Kangaroos, is that
correct?---That’sin the last paragraph they say that, yes.

Yes. And so the conclusion there reached by the authors of this was that the three
species could be subject to a single management program in the expectation that
there response to harvesting would be similar?---Y es.

Y es, thank you.

THE D.PRESIDENT: Do you challenge that expectation?---Well, it isan
expectation. So basically the proof will depend on what the models — the application
of the models, for a start, and the ultimate outcome of those models in terms of their
ability to predict the future. The model isonly as good asits ability to predict what’s
going to happen in the future, and | think that’s - - -

And that’s afunction of its assumptions, | take it?---Yes. So agood model is
something that you then go back and get an independent set of empirical data. You
put them into the model and see whether that’s true.

Did it fit?---Did it fit, yes.
What, with the benefit of history?---Yes. So to my knowledge that hasn’t been done.

DR PERRY: But you would accept that we do have empirical data on the effect of
harvesting since the 1970s?---That’s correct.

Yes. Justif | can return then to the passage | took you to a moment ago. It follows,
we would say, that the statement in your report at page 4 that the—if | might take
you back to that. Y ou’ve been critical of the reliance by the management plan on
scientific evidence based on modelling from Caughley and Hacker McLeod. You’ve
said that:

This scientific evidence pertainsto a Red Kangaroo chenopod scrubland
system.
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Now, that’s not accurate, isit, in relation to the modelling undertaken by Hacker
McL eod?---Well, the modelling that’s presented uses the Red Kangaroo as the
species, and if you look at the Burrunji site it includes a proportion of downs country
— downs country would typically be considered chenopod shrub land.

But you would accept that Hacker McL eod study embraced three species. Red
Kangaroos, eastern and western — and eastern and Western Grey
Kangaroos?---That’s correct.

And that they looked at them across these different landscapes?---A variety of
landscapes for the other species, yes.

Right. And soit would follow that their modelling took account of those things?---In
terms of what they conclude there on the page 39 that you pointed out to me.

Right. Might | also seek to tender the report by Hacker McLeod and othersin
kangaroo management options.

THE D.PRESIDENT: The report of Hacker McLeod and others of 2004 will be
Exhibit 13.

EXHIBIT #13 REPORT OF HACKER MCLEOD AND OTHERS OF 2004

DR PERRY: Now, if I might then take you to a further document which we also
have copies. Thisisareport which has been prepared by Pople Cairns and Menkein
2003.

THE D.PRESIDENT: Areyou familiar with that report, Dr Croft?---Yes, | was
givenit on the CD.

DR PERRY: And can | just ask you before we start at looking at that, Dr Croft, is
that the report that you refer to at the top of page 5 of your report in the third — where
you state that:

Quasi-extinctions defined as | ess than two kangaroos per kilometre square —
after Pople, Cairns and Menke of 2003?---At the time when | wrote this report |
didn’t have a copy of thisreport. | relied on the report by Payne and asto its
veracity.

Right. Okay. But you didn’t cite Payne, you cited the article that you now havein
front of you?---From what Payne had given us, yes.

Right. Okay. Can | take you to page 3 of that report. And in the last paragraph
there’s a sentence to the effect that:
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By not harvesting at the desired rate, eg. 15 per cent, costs are incurred to the
kangaroo industry through reduced and more variable yield, to graziers
through increased competition with sheep and damage to crops, and thereisa
social cost if kangaroos are reduced below some arbitrarily low density ie
guasi-extinction.

Now, quasi-— the concept of quasi-extinction in that passage is being used here asa
measure of social cost, isthat correct?---That’s what it’s described as, yes.

Yes. Andit’snot alevel which has been set by reference to any particular degree of
danger to sustainability of the population?---Not in this particular report, no.

No, no, okay. 1’d seek to tender that report if | may.

THE D.PRESIDENT: Isthat the point to be drawn from it, that the paper doesn’t
set fewer than two per square kilometres. So two — yes, two per square kilometre as
aquasi-extinction rate.

DR PERRY: No, the point isasto what is meant by the concept of quasi-extinction.
Sorry, extinction.

THE D.PRESIDENT: And isthat the only referenceto thisfield intwo isit, or the
citing of the expression “quasi-extinction?’

DR PERRY: Inthe body of the whole of the report?
MR BAIRD: With respect, it may be the witness’s understanding, where it said:

Thereisasocial cost if kangaroos are reduced below some arbitrarily low
density i.e. quasi-extinction.

Isit being proposed by my learned friend that quasi-extinction is the social costs of
kangaroos are reduced?

THE D.PRESIDENT: Weéll, | don’t know. I’m trying to find out because,
ultimately, we have to understand what this evidence means. And I’m trying to find
out for my own part.

DR PERRY: Yes.
MR BAIRD: | mean- - -

DR PERRY: Perhaps| can—sorry —if | canjust explain. It’s being suggested that
it’s an arbitrary figure which has been used to measure, in this case, a social cost, and
in other context it is afigure which is used to measure other things. But in this
context, here, which is the context cited in the report, it is actually being used to
measure socia cost.
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THE D.PRESIDENT: All right. Well, are you suggesting to Dr Cairns that his
reference to quasi-extinction takes out of the context in which it — or takes that
expression out of the context it was used by the authors?

DR PERRY: Yes
THE D.PRESIDENT: Isthat the effect of it?
DR PERRY: That’sthe effect of it, that in fact he’s applying it a different way.

THE D.PRESIDENT: All right. Do you accept that proposition, Dr Croft?---Well
what | said is they use quasi-extinction to determine therisk. 1’m not saying
necessarily — | don’t think | say anywhere there that I’m saying the population is
going to extinction, so | say this argument has been used for the population
monitoring strategy in support as being the quota for South East New South Wales
trial commercia zone which isrisk averse, whererisk is defined as quasi-extinction.
And if you look at the figuresin thisreport, it’s exactly how it’susing — if you flip to
figure 6 on page 17, figure 7 on page 17, it’s saying the probability of quasi-
extinction with various harvest rates. And then we’re looking at differencesin
survey frequency, so for example, Dr Pople - sorry, Tony — Dr Pople and his

colleagues say on page 16:
Thiswould require detailed exploration and so isa term here, instead a smple
estimate of survey cost is contrasted with quasi-extinction risk for increasing
survey frequency.

So it says here again:

Above 50 per cent precision increases the probability of quasi-extinction
dramatically.

So it’sreally being used as a measure of risk, which iswhat I’ve said it’s being used
as.

THE D.PRESIDENT: Yes, al right, | understand, | think.

DR PERRY: But the question istherisk of what? And in this casetherisk that’s
being identified in the earlier passage was arisk of social cost?---Asthey’ve
attempted to define quasi-extinction in this case, yes.

Yes. And can | then take you, if | may, to another document? 1’m sorry, did — that
tender was not completed, wasit? No.

MR BAIRD: It was not objected to.

DR PERRY: | don’tthink it’sbeen - - -
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THE D.PRESIDENT: It wasthe report of — 2003 report of Dr Pople, Dr Cairns and
N. Menke will be exhibit 14.

EXHIBIT #14 2003 REPORT OF DR POPLE, DR CAIRNSAND M. MENKE
DR PERRY: Thank you. If | canthen take you to another document? Thisisa
document which appears on the CD which is annexed to Dr Pople’s report.

THE D.PRESIDENT: Pople - isthat right?

DR PERRY: Pople’sreport.

THE D.PRESIDENT: Yes. Sorry. My apologies, Dr Pople.

DR PERRY: And we’ve- obviously have it in amore convenient hard form. If |
might provide a copy to my learned friends? Okay. Thank you very much. Now,
can | ask you first to turn to the glossary at page 26 of thisreport? And there’sa
definition there, isthere not, of quasi-extinction risk?---Provided by Burgman and his
colleagues, yes.

No, I’m sorry. Thisisin areport by Dr Pople, isn’t —isit not?---Yes.

MR BAIRD: No, | think the witness is saying the definitions of the report - - -

DR PERRY: | see, sorry. Yes, it’sciting Burgman first; that’s correct, yes. And
there it definesit as the chance of the population:

Falling below some threshold density which may be unacceptable for various
reasons — conservation, management or aesthetic reasons.

?---That’s correct.

Yes. Soagain, it indicates that what is meant by the — that it is an arbitrary measure,
we’d suggest, that is applied in order to measure various things?---That’s correct, but
| mean, if you’re going to claim it’s going to be for aesthetic reasons, you have to
define what the basis of that is.

I’m just concentrating at the moment on what the concept means, what the term
meansin this, and it is, we’d suggest, a measure that can be applied for awhole
range of different purposes?---Well, three purposes there, so - - -

And here three purposes are identified, yes?---Yes.

Okay.
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THE D.PRESIDENT: But isthat right? Isn’t it the opposite?
DR PERRY: 1’m sorry, Deputy President?

THE D.PRESIDENT: Asl| read thefirst couple of lines— and perhaps where
someone can correct me — you set athreshold density, and quasi-extinction risk isthe
chance of the population falling below that, but that may vary, and the threshold may
be presumably higher for conservation reasons, lower for management reasons, and
even higher for aesthetic reasons. Isthat - - -

DR PERRY: Yes, that’s correct, yes.
THE D.PRESIDENT: So---

DR PERRY: So that you can’t, in other words, extrapolate merely from — because
to some extent, and in due course what we’ll be saying is that the term quasi-
extinguishment is somewhat misleading.

THE D.PRESIDENT: It’sasubject of judgment?

DR PERRY: It can—yes, it could refer — it could be applied, for example, for a
conservation purpose, but it might also be you set a quasi-extinction risk in order to
ensure that ultimately you have a sustainable harvest: that is, one that will just keep
on reproducing at a maximum level or for some other purpose.

THE D.PRESIDENT: So the quasi-extinction risk that somebody like, for example,
Mr O’Brien would choosg, islikely to be significantly higher than that which the
grazier from Boggabilla might choose who says that his paddocks are being
overgrazed by kangaroos? Isthat - - -

DR PERRY: It would depend on the purpose for which the threshold was being set.
So that if, for example, it’sbeing set at alevel - - -

THE D.PRESIDENT: Presumably the grazier from Boggabillais wanting to cull as
many kangaroos as possible.

DR PERRY: It can be set for such a— | don’t — | suppose I’m focussing more on the
purpose for which the quasi-extinction threshold might be set, rather than the person
who might be setting it. But if the purpose, for example, were from an industry
perspective - - -

THE D.PRESIDENT: Yes. All right.

DR PERRY: --- tosetaharvest that just keeps reproducing at a maximum yield,
so that you have a maximum number of kangaroos available to be harvested, then
you might set it at a particular level. That doesn’t necessarily indicate, though, that —
in fact, it wouldn’t indicate that there was a risk of some other kind. 1f you wanted to
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set alimit to show arisk to conservation status or something, then you would have a
different range of factorsto take into account, and you might set it in a different way.

THE D.PRESIDENT: So extinction isrealy a misnomer?

DR PERRY: Itisamisnomer, yes.

THE D.PRESIDENT: Which is presumably why it’s called quasi-extinction?
DR PERRY: Yes.

THE D.PRESIDENT: Yes. All right. Well, I’m slowly starting to understand.

DR PERRY: Yes. Therewasone— now, if | might take you, then, to annexure 11,
again to your report, Dr Croft? Which was the 2007 Kangaroo Quota Report at page

THE D.PRESIDENT: So have you finished with Dr Pople’s - - -
DR PERRY: I’msorry, yes. | did also mean to tender that, if | may?

THE D.PRESIDENT: All right. Well, the report of Dr Pople, February 2003, will
be exhibit 15.

EXHIBIT #15 KANGAROO QUOTA REPORT BY DR POPLE, DATED
FEBRUARY 2003

DR PERRY: Andif | can take you to page 6, Dr Croft? Now, you can appreciate
you’ve been taken to this passage before. The passage | particularly wanted to
address was the first sentence, that:

Modelling outlined in the feasibility study by Pople, available 2003, indicates
that the risk of quasi-extinction —

sorry, fourth paragraph -

... that the risk of quasi-extinction, defined as kangaroo populations falling
below two animals per kilometre square islow for a harvest rate of 15 per cent
of the population, and survey frequencies of 1 to 4 years.

Now, it’s apparent, isit not, in that passage that the author of the — that the concept —
that the statement is relying on the feasibility study by Pople in 20037---Y es,
modelling — yes, cited by Pople in two thousand — et al.
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And in that report by Pople, he was using the concept of quasi-extinguishment in
order to measure the level at which surveys should occur against an arbitrary
threshold?---Y es, that’s correct.

That’s correct, yes. And we suggest that in this report, because they’re referring
back to that feasibility study, they are using the concept of quasi-extinguishment
again for that purpose - - -

THE D.PRESIDENT: Extinction.

DR PERRY: Extinction again for that purpose here, namely to determine the
appropriateness of survey frequency?---Well, it says survey frequency and harvest
rate, a particular harvest rate. Soit’slow for a harvest rate of 15 per cent of the
population and survey frequencies of 1 to 4 years, so it’s combining both harvest rate
and survey freguency.

Finally, if I might take you, then, to Pople’s report in 2006, which is also on the CD
annexed to hisreport? We have a copy of the whole of the report, whichis
extremely bulky, and we also have extracts just from the passages that | wish to take
him to. What would be the more convenient?

THE D.PRESIDENT: Canwe put people on notice that we would like people to
tell us which particular parts of reports we need to read. Y ou are giving us hundreds
of pages of scientific reportsand - - -

DR PERRY: Wedidn’t wish to do that, but we thought that we should have the
whole of the report available.

THE D.PRESIDENT: WeEéll, for the purposes of anyone else, | am putting you on
notice that we would like to be taken to the passages in reports that you want us to
have regard to, rather than us going off and studying this.

DR PERRY: No, we are endeavouring to do that, Deputy President.

THE D.PRESIDENT: Yes, al right. Well, we have got some highlighted passages.
Isit sufficient for your — do you accept, Mr Baird, that extracts will do, or do you
want the whole thing put in?

MR BAIRD: | am happy with extracts, Deputy President, but | am in the tribunal’s
hands. | am also happy that we do ensure that the tribunal is focused in terms of the
pages and paragraphs referred to.

THE D.PRESIDENT: So, Dr Perry, were you intending to tender the whole report,
or just the extracts?

DR PERRY: Our preference would be to tender only the extracts.
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THE D.PRESIDENT: Yes, that isfine.

DR PERRY: We have, out of fairness, included the sections in which the — the
whole of each section, because there are about 20, or so, sections in the whole report.
We have just included the sections in which the passages that we are taking Dr Croft
to.

THE D.PRESIDENT: All right. Well, if that suits Mr Baird, that suits us.

DR PERRY: And | should indicate the whole report in any event was on the CD
attached to Dr Pople’sreport. Thiswill be the last of the documents that we are
putting in through Dr Croft.

THE D.PRESIDENT: Were you familiar with this report?---1 should point out that
all three of the reports that we have been presented from Dr Pople are not referee
documents. They arereportsto - - -

THE D.PRESIDENT: No, that is perhaps another question, but are you familiar
with these?---Only subsequent to receiving — not when | wrote my evidence, no. Itis
not a publicly available document.

DR PERRY: Could | ask you, please, to turn to section 12, pages 20 and 21. You
will see there a number of graphs relating to different states, and plotting shiftsin the
distribution of kangaroos, Thisisat section 9. If you can see atab like section 9 on
theside. If | could just ask you to have alook at those four tables, for a moment, Dr
Croft?---1 am still lost. Section 9?

Section 9, pages 20 to 21?---My section 9 starts at 101.

| am sorry, section 12, pages 20to 21. You will seeitismarked asfigure2, A, B, C
and D?---That's correct.

And those tables show fluctuations in the number of the three kangaroo speciesin
New South Wales, South Australia and Queensland, is that correct?---That's correct.
\

And the dynamics which are depicted on each of those tables are broadly similar
between species and states: that is, there are similar rates of decline in drought and
increases in good seasons?---Well, | would need to look at it a bit more — alonger
timeto say similar rates of decrease. There are decreases at similar times, and there
areincreases at similar times. Although you can see, if you look at the Eastern Grey
Kangaroo and Red Kangaroo in Queensland, versus, say, 2A, 2B, you certainly
wouldn’t say the figure for Red Kangaroo in Queensland is equivalent to the figure
for Red Kangaroos in New South Wales. If you look at 1991, for example, thereisa
large peak in the population in New South Wales, which is not expressed in
Queensland.
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No, | am sorry, | didn’t express the question well. 1f welook at, for example, we
compare the table dealing with Red Kangaroos in New South Wales with the table,
figure 2C, which depicts Eastern and Western Grey Kangaroos in New South Wales,
we see asimilar pattern, don’t we, over that period of time, in rates of increase and
decrease?---Well, you see a peak, for example, in 1999, which is not expressed in the
Grey Kangaroo populations — in the Red Kangaroo populations.

THE D.PRESIDENT: Waéll, there are some apparent similarities, and some apparent
dissimilarities?---Exactly.

DR PERRY: If I could ask you then to turn to section 9, page 128, under the
heading, 9.4 Discussion, the author explains that a number of aspects of kangaroo

THE D.PRESIDENT: Weéll, would it be simpler to ask him to read that to himself.

DR PERRY: Yes, | just wished to direct his attention to a particular sentence, which
is the sentence beginning, “Secondly, the relationship between rainfall” — do you find
that sentence ?---Yes.

And that is correct, isn’t it, that the relationship between rainfall and the rate of
increase for Eastern Grey Kangaroos and Common Wallaroos show similar rates of
increase— | am sorry, | will let you read it first?---Y ou are asking me to make a
decision on the discussion of 128 previous pages, and | can’t do that.

DR PERRY: | am asking you whether you agree with the conclusion.

THE D.PRESIDENT: Without digesting the 128 pages, does that accord with your
knowledge and learning on the subject?---1 would not agree that the rates of increase
of Eastern Grey Kangaroo and Common Wallaroo are the same, no. The Common
Wallaroo is a species with avery large geographic distribution. So you might be
comparing Common Wallaroos and Eastern Grey Kangaroosin the Armidale region,
which certainly quite alot of research was done there, but to just say, well, they’re
the same, you know, the Common Wallaroo has a range which is way outside, and as
you pointed out to us, in terms of looking a geographic distributions, is way outside
the Eastern Grey Kangaroos, as the majority of its range doesn’t even overlap the
Eastern Grey Kangaroo. So it is subject to quite different environments.

DR PERRY: But the proposition there is one that simply relates to the relationship
between rainfall and rate of increase. Isthat a proposition with which you would
agree?---Well, it says, broadly similar patterns. In other words, are you saying if the
rate of increase — the best determinant of rate of increase israinfall?

That there is arelationship between them which shows broadly similar patterns
across the three species?---Well, I’d question that, if you take the Northern Wallaroo,
which isamember of the Common Wallaroo species, itisin atotaly different
environment to the Common Wallaroo in Western New South Wales. Itisina
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wet/dry tropic environment, and its relationship to rainfall, since it doesn’t rain for
six months of the year, as you get for the wet/dry tropics, it certainly wouldn’t be the
same.

Would you accept it in relation to Eastern Grey Kangaroos?---That thereisa
relationship between rainfal - - -

Yes, whichis- - -?---And rate of increase?

No, | withdraw the question. If | can then ask you to turn to section 13, to ;page 230,
and if | could just direct your attention — if | could just ask you to look at those tables
first, and in particular — actually, if | could just ask you, Dr Croft, to look at those
three tables for the moment?---The figures?

Thefigures, yes. Those figures show that there have been variations in the harvest
rates for the three kangaroo species across New South Wales, within New South
Wales, South Australia and Queensland?---That's correct.

And if welook at Queensland for amoment, in figure C, that shows that harvest rates
have been greater — 15 per cent or greater in Queensland for at least a period of five
consecutive years between — in the early 1990s, is that correct?---That iswhat it
shows, yes.

And that there were harvests sustained for quite lengthy periods of time of between 5
and 10 per cent, isthat correct?---Well, 5 and 10 per cent was the whole time. It was
either — 5 isthe lowest value there.

If | could just seek to tender that. Those were the parts that we wished to - - -

THE D.PRESIDENT: All right. The extract of Dr Pople’s March 2006 report will
be exhibit 16.

EXHIBIT #16 EXTRACT OF DR POPLE'SMARCH 2006 REPORT

MR BAIRD: Mr President, | have some pages of thisthat | wish also to tender, |
want to give them to Dr Pople aswell and | don’t know if it’s easier to have the
bundle together and just mark the pages with a post-it-note or something. | can
identify the pages that | wanted to refer to but I’m not sure if it’s the appropriate
time.

THE D.PRESIDENT: Sorry, are they included within this bundle?

MR BAIRD: They’reincluded within that bundle of documents.
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THE D.PRESIDENT: Well, we’ll have regard to the pages that you take Dr Pople
to when you get to cross-examination of Dr Pople.

MR BAIRD: Thank you.

THE D.PRESIDENT: Which hopefully will bein the near future.
MR BAIRD: | hope so.

DR PERRY: | have only acouple of questions |eft.

THE D.PRESIDENT: Weéll you can — dright, well then I’ll let you finish your
couple of questions because lunch time might encourage the couple to multiply.

DR PERRY: If I can ask you then to — okay. If | could ask for the witness to be
shown exhibit 15 again, which is the report produced by Dr Pople on harvest
management of kangaroos during drought.

THE D.PRESIDENT: February 2003.

DR PERRY: That’s correct, yes. February 2003. Areyou familiar with this
document?---Since it was given to me, yes — a couple of weeks ago.

Right. A couple of weeks ago, yes. And at page 1, the author of the report explains
that it was intended to address concerns of over-harvesting of kangaroos during a
drought in New South Wales, deepening in late 20027---Mm’m.

If I could ask you then to turn to page 7. Now Dr Pople — to the first of the figures
that’s depicted there — that is amodel that he has projected dealing with modelling
kangaroos per hectare from 1982 to 2012. Isthat correct?---1992.

Sorry, 1992 to 2012?---Y es, that’s correct.

Yes. And that model does show kangaroo numbers recovering over time, doesiit
not?---The model does, yes.

The model does, yes. And are you aware of the fact that in preparing that model, he
used Caughley’s interactive model which was the unstructured model which has been
the subject of evidence earlier?---Yes, that’s in a paragraph of the methods.

Yes. Sothat he didn’t take account of a male biasin preparing that table?---The
figure.

That figure, yes. Isthat correct?---That’s correct.

Yes. Andthat is projected at a harvest rate of 15 per cent — actually, if | might just
have a moment.
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THE D.PRESIDENT: Dr Croft, do you agree with the conclusions that Dr Pople
seems to be suggesting in the first of those drafts?---Well, he must be a seer if he can
determine what the rainfall’s going to be in 2008. I’m sure he can make alot of
money in terms of predicting rainfall.

All right. Well, then do you say that it’s dependent upon a prediction asto
rainfall?---1t’s dependent on the reality of what’s going to happen in the next years
and | guess we could — because this was done in 2003 — you could look at what has
actually happened between 2003 and 2008 and see who well the model predicted the

density. So we would then need to turn to the figures we have been presented in the
2008 report, 1 guess, from Nicole Payne. So there is an opportunity at |east to see

To test the prediction against the reality?---Yes.

All right. Yes.

DR PERRY: No, we have no further questions.

THE D.PRESIDENT: All right. Well, do you expect you’ll be long, Ms Pepper?
MS PEPPER: | have no questions.

THE D.PRESIDENT: Okay. We’ll leave your re-examination until after lunch.
MR BAIRD: Thank you. | hopeto be short.

THE D.PRESIDENT: Don’t make predictionslike that. Counsel never intend to
keep them. All right. Quarter past 2?

ADJOURNED [1.05 pm]
RESUMED [2.16pm]
<RE-EXAMINATION BY MR BAIRD [2.16 pm]

MR BAIRD: Thank you. Dr Croft, can | ask you to have — or the witness to be
shown exhibit 12. Dr Croft can | take you to page 177 and figure 10.4, just in
relation to that graph | understand the harvest rate as a percentage is on the bottom
horizontal axis?---That is correct. Yes.

And the mean harvest kangaroos per square kilometre per year is on the vertical
axis?---That is correct.
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Isit correct to say that if | harvest between 10 and 15 per cent of ex population | will
reduce that population — annually in agiven year, | will reduce that population by the
off take will be reading from the left vertical, approximately 2.2, 2.5 kangaroos per
square kilometre per year?---That is correct.

In relation to the study itself, this was written in 1987?2---That is correct.

And at page 185 and 186 there are a number of questions that the author proposals
are ecological questions that might properly be answered by a subsequent
study?---That is correct.

Would it be accurate to say that in the last 20 years there have been a number of
studies that enable usto have a greater understanding of the impact of, and behaviour
if you like, of kangaroos and the ecosystem in which they live?---That is correct. A
lot of extrawork was done at this particular site, but there has been at smilar sites.

And are there any specific references, or isit - - -?---Certainly — sorry.

Should | also refer to the literature survey attached to NP4 Nicole Payne’s affidavit
which demonstrates the literature that has been produced over the last 20 years, or at
least that isreferred to literature that has been developed or studies that have been
undertaken in those last 20 years?---Y es, the Olsen and Leahy report | think was - - -

And that’s aliterature survey that the Department of Environment and Conservation
climate change conducted, | understand as part of their investigations into the
kangaroo management plan program, and it’s dated 2006?---Y es, that’s my
understanding.

No further questions.

THE D.PRESIDENT: Thank you for your assistance, Dr Croft. You can sitinthe
back of the hearing room or go about your affairs. Itisentirely up to you?---Thank
you, Sir.

<THE WITNESSWITHDREW [2.20 pm]

THE D.PRESIDENT: Isthat your case Mr Baird? That isthelast of your
witnesses, isn’t it?

MR BAIRD: That isthelast of the withesses. Deputy President, that is the case for
the applicant.

THE D.PRESIDENT: Given that we don’t have judgment of nonsuit it is probably a
formality rather than anything else, but - - -
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