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Use of, or dependence on, particular habitats can
also vary with season and population density
(McKenzie 1984; Rosenzweig and Abramsky 1.986;
Wiens 1981). Thus the data presented in the ERMP
are inadequate to make any statement concerniag a
lack of seasonality in habitat use. The statement in the
ERMP \here is little evidence for strong seasonal differelces in
habitar use..." (ERMP p.4-23) is not supported by the data
because of iaadequate survey design,

Returning to the key issues as identified by the
EPA, it is clear that the consultarts only tried to
assess whether:

1. any species might be limited to the study site,

2. any endangered species were present, and

3. patterns in vertgbrate occurrence matched broad
vegetation categories. (This was done to assess
whether the categories ir the environs of the
power station and mine sites had recognisably
distinct vertebrate commuaities.

With respect to points I and 2, the following
quotes are relevant.

'Ihe fauna sun€y described here was designed to cover
the arca likely to be impacted by the Hill River Project"

'Ihe fauna sufley described here was not exlended to
covei all the proposed iesewe because there will be no
direct phlsical impact od the land to the west and some
habitats present in the westem side are differcnt to those
seen in the arca of impact" (Martinick and Associates
1989c, p.4).

The sampled area was very small; no similar
surveys were made of the remainder of the proposed
conservation reserve at Lesueur, nor of nearby
existilg or proposed conservation reserves. Nor was
al1y attempt made to compare the species present il1
the study area with those known to be present in the
remainder of the proposed conscrvation rsserye, or to
other conservation reserves in the region. Instead, the
consultants attempted to assess their own samplirng
"efficieucy" (i.e. how exhaustive their sampling was) ...
"by looking at the total range of species which might be erpcted

to occur in the study area' (Martinick and Associates 1989c, p. 9).

They listed species of mammals and reptiles
previously recorded within 50 km of the proposed
project and others that rauge through the area.
(Incidentally, we caln hnd no evidence that
Sminthopsis hirtipes has been recorded soulh of
Kalbarri; its inclusion in Table 9 in Martirlick and
Associates (1989c) mammal list is probably a
mistahe.)

The consultants state in the review of their
efficiency that their sampling of some groups, reptiles
in particular, was inadequate, but they did not attempt
to locate species from these groups which might occur
in the area, including the rare or endangered species
identified durins this review.

Although the consultants' lists of species "wtrictr

coulal be expected to occur on the study site' (Tables 8 and 9),
developed during their review of efficiency, include
species recorded within 50 km of the study site, Table
9 omits the Dibbler Parantechinus apicalis, a declared
endangered species, that is known from Boullanger
and Whitlock Islands in Jurien Bay, 25 km from
Lesueur (Fuller and Burbidge 1989). Altho'rqh these
are isla.ud populations:

a. Dibblers are difficult to trap and searches in the
northern kwongan have not been suffrcient to
reasonably demonstrate that it does not occur in
the district,

b. Dibblers occur in areas of similar rainfall,
vegetation and substrate on the south coast, and

c. tbe proponents' consultants suspected that
Dibblers were present: "During rhe pit tmpping in
Septembetoctober an unknown animal consumed part of a

specimen of llouse Mouse and then escaped. From the way

in which the mouse was eaten and the depth of the pit, it

was possible that this animal was the Dibbler

(Parantechinus apicalis). The surounding area was trapped

intensively with Elliott traps but no Dibblec w€re caught.

This was at Tmpline 26." (Martinick aod Associates 1989c)

There is no nention of the possible Dibbler record
ia the ERMP (see p. 4-24).

With regard to point 3 (above), the consultants
made no numerica.l analyses of their data. Instead,
species in each class of vertebrates were grouped "by

eye" accordirg to broad subslrate/vegetation
categories. Only the pit trapping and bird counting
data were used for this purpose. To assess the validity
of the groups distinguished by the consultants (see
Table 2 in Martinick and Associates 1989c), the
reptile data set was analysed using the CSIRO
numerical analysis package PATN (Belbin 1989). A
standard classfication pathway was used and default
options were selected. Eight groups were selected to
provide consistency. The results of this analysis are
presented in Table 4.1; the groups distinguished by
Martinick ard Associates are superimposed for
conparison. Very different groupings of trap lines
(: reptile habitats) were found.

Examinatiou of the reptile data revealed that
genera such as Leista, Morethia and. Ctyptoblephdrus
were incousistently detected at traplines in apparently
suitable habitat. It appears most likely that
under-sampling is confounding the data; without more
thorough, multi-seasonal data, no conclusion should
be drawn on species usage of different substrate
categories.

These considerations also bear on the
thoroughuess of the overall species lists of terrestrial
vertebrates compiled by the consultants for the area.
'The fauna described ber€ is diversg. It includes a substaltial Dart
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thele are no compamtive data with which to corelate

results; antl

the findings would have no real implications for

management except in the most unusual circumstances,*

(ERMP p, a-22)

We do not agree with these statements. Firstly,
studies of some terrestrial invertebrate groups, e.g.
mol.luscs, spiders ard ants, are relatively easy and
comparativc data do exist that allow interpretation of
data. Furthermore, invertebrates have been shown to
be useful groups to mooitor in assessments of
rehabilitation success (see Majer 1989 for a review).

A brief survey of the area by Connell et al. (1990)
in the winter of 1989 revealed a rich invertebrate
fauna. They report on collections of spiders,
pseudoscorpions, scorpions, opilones, mites,
centipedes, ants and tenestrial molluscs. The spider
collection, for example, comprised 87 species, a high
number for a winter sample, and included 37 species
(42%) that vterc either new species or were unkrown
to Dr B.Y. Main, Western Australia's leading spider
specialist. The ant fauna was also rich, with about 80
species ia the collection. The snail collection, which
was identified by the Curator of Molluscs at the
Western Australiar Museum, comprised three
species, including the geographically restricted
northern kwongan eo.demic Bothiernbryon perobesus
(see Burbidge and Fuller 1990, p. 81) and two
undescribed species of Bothiembryon, one of which is
new to science ald only known from the Lesueur area.

Further details of these collections are contained
ir a submission to the EPA from Connell and his
colleagues. Their data hdicate the importance of
terrestrial invertebrate studies in assessing fauna
conservation values, and the species diversity available
for measuring change during disturbalce and
rehabilitation.

The ERMP also makes some assumptions about
terrestrial invertebrates: *... richness in plant species in the
area undoubtedly provides for a dive$iry of pollen and nectar

feeding insects. However, the floristically-rich heath coveN an

arca considerably greater than the Pro.jcct area. Implications of

cleadng in the Prcject area on these species are not kno*tl, but

could be expected to be small because there arc unlikely to be any

insects so rcstdcted in distdbulion." (ERMP p. 4-22). This

statement does not recognise the enormous diversity
io the composition of the various 'heaths' h the
Lesueur area (Griffin and Hopkins 1990) and is not
supported by ary data or references.

4.12 Aquatic fauna

Streamtec Ecological Consultants carried out a sulvey
of the aquatic macro-invertebrates and vertebrates of
the Gairdner Range creeks for the proponents ir
October 1988. This was assessed in Burbidse and

Fuller (1990). Since EPA Bulletin 424 was written, an
additional survey of aquatic fauna of the Hill River
has been carried out.

4.121 Gairdner Range creeks survey

This work was conducted at an inappropriate time
(October) when most creeks were drying. All creeks
in the Cockleshell Gully Catcbment were dry and
therefore were not sarnpled. An August survey is
required, as was recommended by the coosultants
(Streanatec L988, p. 19).

The ERMP summarises the data in Streamtec's
survey report but does not recognise its inadequacies.
Thus tle statement "Despite the extensrve surv€y, no specres
of fish were found" (ERMP p. 4-25) over-emphasises the
adequacy of the survey aud does not acknowledge that
thc lack of fish in the samples could be a result of the
time of sampling. Similarly, the statements about
trophic groups reflect the time of sampling rather than
tie nature of the streams.

4.122 Hill River survey

The ERMP deals with the Streamtec (1989) report
quite fairly. However, the major problem with the
Hill River work (as acknowledged by Streamtec) was
the date of sampliag (May). Aaother survey shonld
have been carried out in August/September when the
river was flowing strongly.

4.2 ASSESSMENT OF ERMP
CONCLUSIONS ON

CONSERYATION STATUS

4.21 Terrestrial fauna

No attempt was made by the proponents to assess the
coDs€rvation status of the Lesueur fauua ilt uearby
couservation reserves. Table 4.2 provides available
data on mammals, reptiles and frogs from the
data-bases of the Western Australian Museum. It
should be emphasised that no systematic suveys have
been made of these uational parks (although fairly
intensive trapping for reptiles has been carried out at
Badgingarra National Park, see Murray 1980). The
EPA guidelines for the preparatiou of the ERMP (see
4.1 above) have not Leen fulfilled because of thE lack
of such surveys.

Conservation status is discussed maidy in terms of
endangered vertebrate species: "Despite the diversity of
species plesent, there are few of particular conser%tion interest

either by being endangered or having restricted distributions'

(ERMP p. 4-24). At least thee issues needed to be

considered with more care:
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concentrated on species' presence or absence. The
survey appears to have been too superficial to allow
any quantitative appraisal of responses by vertebrate
species to attributes of substrate or vegetation. No
literature is cited to suggest the proponents reviewed
relevant knowledge on the affects on fauna of coal
mines/power stations elsewhere in Australia or the
world.

The narrow scope zrnd brevity of the fauna
sanplirg do not justify the ERMP conclusion: 'whle

some individuals will be aff€cted by the prcject, the impacts will

be such that no tnosrn sp€cies will be significantly affected.'
(ERMP p. 6-6). That such data did not provide'... any

cvidence that there werc rcstricted habitats or any faunal species

shich could be endanger€d by lhe projecl" (ERMP p.6-D. does

not allow their cotrclusion: '... rhar rhe project will not have

major detrimental impacts on the fauna." (ERMP p. 6-7).

Only for the vertebrate terrestrial fauaa is there an

undertating to:

1. Improve the data-base prior to construction.

2. Monitor the affect of the project on fauna
(ERMP p. 6-7).

The proponents aim only at vertebrate fauna
rehabilitation, whereas air pollution from the stack,
changes to soil water flow and the probable
introduction of dieback disease are likely to disturb
pa.rts of the adjacent proposed Lesueur conservation
reserve. For nature conservation purposes, total
restoration of all the indigenous fauna would be
required in a conservation reserve.

The ERMP briefly discusses the possible effects of
the project on Carnaby's Black-Cockatoo
Cafutorhynchus latirosfnJ. It discusses two concerns:

1. that it will be disadvantaged by the removal of
one its food plants, Banksia tricuspis, and

2. that it requires the interface between woodland
and heath, using the woodlaad as a breediag
location and the heath to forage.

The ERMP states '... the birds consume a wide wdety of

seeds and (that) Carnabts Cockatoo is not dependent on Btllk[ia
f;cusois. ... the C-ockatoo is not dep€ndent on the Hill River

habitats for its sufvilal, as it has a wide range of movement and

several breeding locations' (ERMP pp 66, 6-4.

The inter-relationships between Carnaby's
Black-Cockatoo and its environment were discussed
by van Leeuwen et al. (lyn). They showed that the
presence of Carnaby's Black-Cockatoos was very
important for the long-term survival of Banl<sia
tticuspis rather than the reverse as implied in the
ERMP. They concluded that "Management of E tricuspis
should ensure that all organisms involved in its inter-rclationships

are catercd for. In the Cockatoos' case this is qdrcmely important

and will require protection of wandoo woodlands, ksongan and
fresh water sources throughout the Irsueur - Coomallo region.'

As well as failing to recognise that the Cockatoo is
important, not only for its own sake, but also because
it is implicated in the survival of a Declared Rare
Flora species, the ERMP also does not discuss the
need for fresh water sources (which must have shady
trees around them), nor the possible effects of mining
and water extractioa in this context, altho"sh the Hill
River Spring is highlighted as tle area most likely to
suffer from water table drawdown (ERMP p. 8-21).
The Hill River is also predicted to change from a
permanent watercourse to a tempora.ry one. In this
context, it is important to note that the Hill River
Nature Reserve (Class A Reserve no. 36093, 882 ha)
was declared to protect vital summer-feeding habitat
of Carnaby's Black-Cockatoos along the Hill River.
Here there is a mmbiration of fresh water
surrounded by shady trees, plus il{arri (Eucalyptus
calophylla) for food. The Hill River Spring is
immediately adjacent fo this nature reserve, withio the
proposed Coomallo National Park.

In addition, the ERMP fails to recognise the
importance of the whole Lesueur - Coomallo region
for the survival of Carnaby's Black-Cockatoo
(Hopkins and Saunders 1987). This aspect is covered
in a submission from Dr DA. Saunders, CSIRO
Division of Wildlife and Ecology, who is the ex?ert on
this species, and is not discussed futher here.

432 Aquatic fauna

The richness of the aquatic fauna of the Gairdner
Range creeks, as demonstrated by Streamtec (1988),
has been discussed by Burbidge aad Fuller (1990).
The possible imFact of the project on this fauna has
not been discussed h the ERMP. Surface water flows
from the mines will be sent along natural drairrage
lines after treatment, but nowhere in the ERMP was
the effect on invertebrates of these changed flow
regimes considered, nor were water quality criteria
set. There is insufhcient information irr the ERMP
about water maragement for us to assess what is likely
to happen.

The lack of any survey of the aquatic fauna of
Cockleshell Gully is disturbhg, given that the ERMP
states that the area will be affected by mi"ing
operations, with streams having an increased sediment
load (ERMP Section 6.5.2). Althongh it appears
efforts will be made to rninimiTe the impact of mining,
given that much of the proposed conservation reserve
is downstream from the mine, more data about the
fauna and stream types are required.

In relation to the Hill River, the statement in the
ERMP that 'fhere is no evidence that there arc any rcstricted
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Table 4.1
Numerical classification of re data

Trap lineE
numbers read verticall

1 2  3 1 1 1
1320405

Aclys concinna
Notechis cuttus
DeTma fraseri
Pygopus Tepidopodus
Lerjsxa distinguenda
D ip 70 dacty 7u s g ranar iens is
D ipTodacty Lus sp inigerus
fiLiqua rugosa
Ctenoxus faTTens
aorethia obscura
ctenotus pantherinus
Pogona minor
uenetia greyii
crenodactylus oceTLatus
PhvTLurus nil i i
PlethoTax graciLis
Lerista christinae
I,Iorethia 7ineooce7L ata
RanphoxyphTops austra-l is
varanus tristis
ctenotus Lesueuri
varanus goul-dii
Lialis burtonis
ctypxoblepharus

DipTodactylua
pol-yopthalnus
TympanocrypXus
adelaidensis

1 1 4 s 7 3 5

* 1 = deep sands,2 = sandy drainage l ines,3 = low lying sands,4 = sandstone soi ls, 5 =
gravels,6 = lateri te,7 = low lying clays, S = wandoo clay
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Omolepida branchialis
Varanus gouldii
Varanus tristis tristis
Morelia stimsoni stimsoni
D e m an si a ps ammophis rcticu I ata
Notechis curnts
Pseudonaja nuchalis
Pseudechis susfialis
Vermicella littoralis

Alexander Monison National Park

More lia stinsoni stims oni

Deman sia p sammophi s reticu lata

Notechis curtus

Pseudonaja nuchalis

Pseudechis australis

M i nop I oc e p h a lu s gou I di i

Vermicella littoralis

Ve nn ic e I I a b im a c u I atu s

Rtmp h o typ h I op s au s tra I i s

Drovers Cave National Park

Ctenophorus maculatus maculahls Ctmophorus maculatus maculatus
Pogona minor minor Crenadactylus ocellaits ocellatLts
Tympanocryptis adclaidensis adelaidensis Diplodactylus granariznis granaiensis
Crenadactylus ocellatus ocellatus Diplodactylus polyopthalmus
Diplodactylus &lboguttatus Geh)ra vafiegsta
Diplodactylus granaiensis granaiensis Phyllodqctylus msrmoratus marmorqh$
Diplodactylus omaus Aclys concinna concinna
Diplodactylus polyopthalmus Delma frasei
Diplodactylus spinigerus spinigerus Delma grayii

Gehyruvaiegata Lialis burtonis
Phyllodactylus marmorstus marmorufits Pletholax gracilis

Und.erwoodisaurus millii Cryptoblepharus plagiocephalus

Aclys concinna concinna Ctenous impar

Delmafrasei Ctenotus pantheinus pantheinus

Delma groyii Egemia kingii
Lialis burtonis Egemia multiscutata bos

Pletholax gracilis Leista chistinae

Pygopus kpidopodus lepidopodus Leist& distinguenda

Cryptoblepharus pla$ocephalus Leista elegans

Ctenotus fallens Leisto planiventralis dacors

Ctenotus impar Menetia greyii

Ctenotus lesueuii Morethia lineoocellata

Ctenotus pantherinus pantheinus Tilique ruTosa rugosa

Egemia kingii Varanus gouldii

Egemia multiscutata bos Varanus tristis tristis

Egemia napoleonis Morelia stimsont stimsoni

Leista chistinae Demansia psammophis reticulata

Leista distinguenda Notechis cuttus

Leists elegans Pseudonaia nuchalis

Leista planiventralis decora Pseudechis australis

Leista praepedita Minoplocephalus gouldii

Menetia geyii Vermicella littoralis

Morethia lineoocellatu Vermicella bimaculatus

Morethi, obscura Nambung National Park
Omolepida branchialis
Tiliqua occipilalis Ctenophorus marulai' maculatus
Tiliqua rugosa rugosa Pogona minor minor
Varanus gouldii Tympanocryptis adelaidensis adelaidensis
Varanus tristis tistis Crenadacglus ocellatus ocellatus
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Ranidelln pseudinsignifera

Heleioporus albopunctatus
Heleioporus eyei
H e I ei oporu s p s amm op hi lu s
Limnodynastes dorsolis
Ne ob atrac hu s p e lob ato i de s
Pseudophryne guenthei

Drovers Cave National Park

Litoia moorei
Myobatachus gouldii

Rni del la p s eudin si gnifera

Heleiaporus slbopunctatus
H e lei oporu s p s ammop hilus
Limno@nastes donalis
Neob atrachus pe lobatoides

Nambung National Park

Litoria moorei
Myobaischus gouldii

Ranidel la ps eu din signi.fe ra
Heleioporus alb orynctatus
Heleioporus eyei
H el ei oporu s p s anmophilus
Limnodynostes donalis
Ne ob atrac hus p e I ob atoi de s
Pseudophrye gueathui

Proposed Coomallo National Park

Litoia moorci
Myobatrachus gouldii

Ranidella pseudinignifera

Heleioln s slbopunctatus
Heleioporus eyrei
H e I ei oporu s p s ammophi lus
Limnodynastes donalis
Neob atnchus p e lob atoi de s
Pseudophryne guenthei




