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In this book we become aetiuainted with

three men who. with their active interest in

gardening and conservation ol'the environ-

ment, as well as in the arts and social

issues, helped change Australian altitudes

towards a range oT environmental prob-

lems, especially those created by the appli-

cation of a European approach to the

Australian landscape.

TR (Tommy) Garnett came from England

to be Headmaster of Geelong Grammar
School. Among his many activities, he

played a part in the foundation of the

Australian Ciarden History Society, the

Open Garden Scheme (his garden at St Erth

in Blackwood vviis anu>ng the first to partic-

ipate), and the resurrection of Victoria's

country botanic gardens. Over a period of

15 years (1980-^4) he contributed arti-

cles, under the heading ‘From the Counliy',

to the gardening section of The .4ge. Sixty-

nine of these articles appear in the book.

.IS (John) Turner, also from England, was

ITofessor of Botany at the University of

Melbourne for 35 years, and was involved in

many conservation battles, including the

‘Save the Dandenongs' campaign. He was

also an artist, and 22 of his powerful

scraper-board images of plants, gardens and

counliy scenes illustrate the book.

George Seddon, editor and writer of

almost one third of the text, was Director

of the Centre for Environmental Studies at

the University of Melbourne. In the first 27

pages, he introduces (iarnetl and Turner,

and, through his writing, himself.

Following this, he presents his selection of

Garnett's articles in 8 sections ( l ommy.
Teacher, Designer, Interrogator, Bird Man,

Historian, Traveller. F'ssayisl), with the

aim of revealing facets of the author's

character. Each section is accompanied by

its own introduction in which Seddon
gives his interpretation of what follows.

After the final article, an amusing postscript

by Sir John Medley (a former Vice-

Chancellor of the University of Melbourne)

precedes the bibliography and index.

Garnett's lively, entertaining, informative

articles cover a wide range of subjects,

from chooks to botanical names to a musi-

cal performed in Alice Springs. There is

keen observation (‘It is always worth doc-

umenting the exceptional’); incisive com-

ment (‘The trouble is that most decision-

makers do not live in sparsely populated

arid zones’); practical suggestions

(‘Pantyhose are enormously valuable in a

garden because of their elasticity');

thought-provoking comments (‘Were ham-

burgers invented by, or on behalf of, far-

seeing insecticide manufacturers?'); inter-

esting facts ('You can grow Myrtle Beech

{Nothqfagus cunninghami) from cuttings');

and social comment (‘Social viruses ...

spread across the world and there are no

quarantine officers to test them’).

Seddon’s commentaries contain much
additional information, but sometimes bor-

der on self-indulgence: surely it was unnec-

essary to include that quatrain by 17"' centu-

ry satirist Thomas Brown (p. 89) in the mid-

dle of a discussion about Australian plants?

The lines jangle around in the mind, serving

only to reveal something of Seddon's

knowledge of literature.

The Index is quite comprehensive, but

more entries (e.g. ‘sawmillers’ p. 143 and

‘viruses’ p. 200) would have been welcome.

Also, 15 of the illustrations, and the photo of

St Erth on p. 56, have been omitted.

I did not sec Tommy Garnett's articles

w'hen they were first published, but have

enjoyed this opportunity to catch up with

at least a few of them.

Virgil Hubregtsc
6 Saniky Slreet

Notting 1 (ill, Victoria 3168
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Small-scale Patterns of Occurrence of Snow Pratia

Pratia gelida at Hospice Plain, Mount Buffalo National Park

John Morgan', Susanna Venn', Lynise Wearne', Max Bartley'

and Shame McMillan' -

The broad liahital and small-scale microsite requirements of the rare

Pratia Praiiu gelida (Loheliaccae) were investigated at Hospice Plain, Mount Biillalo Natu)nal I <irk

Permanent trinsects were establislied in twt^ populations occurring in a Poa costiruam wet tussock

grassland commimin and a Carex anudichamliaiui len and the local patch type, soil depth, soil
)

and topographs determined at small spatial scales. The oecurrenee ot P. geluta at both sites w^is

strongly and positively associated with the presence of bare ground on organic soils mainUimed by

(a) frost heave or (b) creek-bed scouring. Whenever intense competition Irom adjacent iwrb.s, grasses

or shrubs occurred. F- geliilu declined in abundance, suggesting titat it is a poor competitor lor space

and/or resources such a.s light. 1 lenee. lire maintenance of bare ^uind patches by P^^
appears critical to the on-going persistence of the species. Additionally, P gcluia distiibi tion was

strongly I'avoured by local-scale topographic depressions, suggesting tliat wmer availability is also

important. Invasion of bare groiiiid patches by non-native species such as Brown-top Butt Grass

4m-oslh capillaris and Yarrow Achillea milleplilim was observed and lienee, polcnliaily constitnlcs

a Ihri^ening process, h-aha gelida is amongst the rarest of subalpine plants given its (a) restricted

distribution, (b) restricted liabitat and (,e) small-population size and it warrant.s on-gomg monnoimg

to ensure that the dynamic population processes we predict are maintained, tr/ie hciorum Naiumhsi

120 (1), 200.'l.4-9)

Introduction

The Victorian alps form a more or less

continuous chain ot peaks and plateaus

from the Baw Haws to Mount Bogong

where they abut the Snowy Mountains ot

New South Wales. Mount Butlalo is the

most isolated mountain in this system. Its

vegetation consists ol several widespread

subalpine plant communities including tus-

sock grasslands, wetlands and dry heath-^

lands, and has altinities with the flora ot

the Baw Baw Plateau rather than the vege-

tation of the nearest peaks at Mount

Feathertop and Mount Cobbler (Walsh ef

al. 1984; Walsh 1998). The isolation ofthe

mountain (in both space and over recent

geological time) has prompted some

authors (e.g. Walsh 1998) to speculate on

whether the present-day flora of Mount

Buffalo represents a botanical bridge (i.e. is

a remnant of formerly more extensive cool-

climate flora) or. rather, represents a botan-

ical island (i.e. local speciation of the sub-

alpine flora that has occurred since isola-

tion from other Victorian mountains). 'I'he

concentration of highly localised species at

Mount Buffalo suggests that a degree of

evolution in isolation from other subalpine

' Ucparlnient ot Botany, La Frobc Uni\crsil)',

Bundoora. Victoria 3086 .

- Ecology Australia, Station Street, Fairtield, Victoria

3078

areas has indeed occurred (Walsh 1998).

Four true endemic subalpine species are

known from Mount Buffalo. 1 his level of

local endemism is greater than that found at

other Victorian mountains (Walsh 1998).

Many other plant species also have very

restricted occurrences outside ol Mount

Buffalo (e.g. Buffalo Mintbush

Prostanthera monticolcu Butlalo Small-

flowered Grevillea Grevillea edpivuga)

while several species may warrant taxo-

nomic investigation to clarify their status

(Walsh 1998). Hence, Mount Buffalo

makes an important contribution to the total

diversity of subalpine flora in Victoria.

The conservation of any ecosystem and

its component species requires an under-

standing ofthe environmental and biologi-

cal factors that interact in complex ways to

produce and maintain those ecosystems. In

Victoria, subalpine areas have been gener-

ally well studied at Fake Mountain

(Ashton and Hargreaves 1983), on the

Boiiong High Plains (Carr and Turner

195^9; Williams and Ashton 1987; Wahren

et al. 1994, 1999) and at the Bennison

High Plains (Farrell and Ashton 1973).

These (often long-term) studies provide a

powerful insight into the ecology of sub-

alpine systems, as well as their response to

4
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Fig. 1. Pratia gelida rhizomes growing in a bare

ground patch at Hospice Plain, November 2001.

Photo by Michele Kohout.

disturbance. At Mount Buffalo, however,

almost no research has been conducted that

examines plant community dynamics and

ecosystem function, despite the area's

national park status since 1898. However,
there has been recent work on the effects of

tire in subalpine communities (Wahren and

Walsh 2000) and the factors governing the

distribution and disturbance response of

endemic plant species such as Buffalo

Sallee Eucalyptus miichelUana (Lawler et

ai 1997, 1998) and Buffalo Sallow Wattle

Acacia phlebophylla (Heinze et al. 1998).

Calder and Calder (1998) highlight the

need to continue scientific study of the

mountain's biota to ensure effective conser-

vation and understanding in relation to

human- and climate-induced change.

Pratia gelida Snow Pratia (Lobeliaceae)

is a shortly rhizomaious perennial (Fig. 1

)

that is listed as rare in Australia and vul-

nerable in Victoria (Briggs and Leigh
1996). It has a restricted distribution in

Victoria, being primarily confined to frost

hollow wet grasslands and Carex-dominat-

ed fens on the Mount Buffalo plateau, with

an additional recent record near Mount
Wellington (Neville Walsh pers. comm.).
In total, three discrete localities are known
(of undetermined population size) at

Mount Buffalo; these are found at Hospice

Plain, Blackfellows Plain and Wirbill Plain

(Allison Marion pers. comm.). Almost
nothing is known about the ecology of this

species and the factors likely to influence

its long-term survival. Given the restricted

distribution and limited total population

size of this species, it is imperative to

understand the factors that affect popula-

tion turnover and persistence. The present

Fig. 2. The Hospice Plain subalpine grassland

showing habitat o\' Pratia gelida in foreground.

Note the bare ground patches surrounded by
closed vegetation. Photo by Michele Kohout.

study aimed to start this process by identi-

fying the broad habitat of the species at

Hospice Plain and to examine the

microsite requirements that enable this

species to exist at local scales.

Methods
Study site

Pratia gelida was studied at Hospice
Plain (146M8' E, 36‘’43’ S), the largest of

the ‘high-valley plains' (Rowe 1970) at

Mount Buffalo. Mean annual precipitation

at the Mount Buffalo Chalet, 1.5 km east

of the study site, is approximately 1900

mm and much of this falls as snow during

July-September (Bureau of Meteorology
Linpubl. data). Mean maximum tempera-

tures (19"C) occur in Februaiy while mean
minimum temperatures (-4"C) occur in

July, 'fhe average frost-free period is 44

days at the Mount Buffalo (’halet (Rowe
1970), but the valley plains of the study

site would almost certainly experience

more frost due to cold-air drainage. The
geology is Devonian granite (Rowe 1970).

Shallow alpine humus soils are typical

across the plain with peat and humified

peat more common in areas with a perma-

nently high water table (Rowe 1 970).

Hospice Plain is a gently sloping, treeless

valley at 1320 m dominated by Poa cos-

tinkma tussock grasslands (Fig. 2). Several

entrenched drainage lines and Crystal

Brook dissect the relatively Hat plain,

while fen communities, dominated by
Carex gaudichaudiana and herbs such as

Pratia surrepens^ are also locally common.
Walsh et al. (1984) have described the

major plant communities of the area. The
area is listed as a Special Protection Zone

Vol. 120(1)2003 5
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Table 1. Description of sites used to study small-scale habitat requirements of the vulnerable Pratia

gelida at Hospice Plain. Mount Buffalo National Park. * denotes introduced species.

Site Community Description Associated species

1

2

I lerbtleld within (icntly sloping area with large bare

Poa costinicma ground patches maintained by

frost-heave, interspersed b\'

hummocky grass or shrub patches

Carex gaudichaudiema- Large depression (apprt>x. 30 cm
dominated fen deep) in wet grassland with seasonal

creeks emptying into the system and

depositing sill and coarser material

onto the vegetation. Probably was
once a Sphagnum bog

Pratia surrepens, Hydrocotyle

sihthorpioides, Oonocarpus
montanus, ^Agrostis

capillaris

Pratia surrepens. Sphagnum
crisiatiim, *Agrosfis

capillaris

(Natural Resources and Environment
1 996).

Field sampling

Hospice Plain was surveyed in May and

November 2001 to determine the location

of all P, gelida populations at this site and

their preferred habitat. The populations

were noted using a GPS, the area occupied

by the population was estimated, and the

dominant landscape setting was recorded as

(a) grassland (dominated by Poa
costiniana. but including the inlerltissock

herbtleld community), (b) fen (dominated

by Carex gaudichaudianaX (c) streambank,

(d) disturbed bare ground or (e) other.

To determine the small-scale patterns of

abundance of P. gelida, its microsite

requirements and its association with

microtopography and soil, two discrete

populations at Hospice Plain were selected

lor study in May 2001 (Table 1). At each

population, a transect permanently marked

with wooden stakes was established that

ran from outside the P. gelida population,

directly through it. and out the other side.

The length of the transect was 23.1 m at

Site 1 and 1 5 m at Site 2.

Contiguous 100 cm' quadrats were sampled

along each transect (n = 23 1 at Site 1 and n

150 at Site 2) and the presence/absence of P.

gelida noted. Dominant (>50'^o cover) patch

type of each quadrat was classed according

to groundcover condition: gra.ss (dominated

by Poa costuvana). sedge (dominated by

Carex gaudichaudianaX lie‘rb (dominated

by Pratia surrepens or Gotwcarpiis mon-

tanusX heath (dominated by Grevillea aus-

trails) or bare ground. Where patches were

co-dominated by groundcover types, this

was noted. At 20 cm intervals, soil depth

was determined by pushing a metal probe

into the ground to a maximum of 30 cm
depth, or until bedrock was reached, and soil

pH was estimated using a CSIRO Inoculo

pi I kit. Microtopography was surveyed at 50

cm intervals using a dumpy level.

Data analysis

The association bctw'een P. gelida occur-

rence versus patch type and soil depth was

explored using contingency tables (Zar 1984).

Results

Pratia gelida occurred in at least 21 sep-

arate locations at 1 lospice Plain and occu-

pied areas ranging from 0.25 nT to >100

nT (Table 2). These populations ranged

from habitats that were seasonally sub-

merged (i.e. five fen populations and two

streambank/streambed populations) to

areas more likely to rarely be inundated

(i.e. depressions in herblleld or tussock

grassland areas). Two large populations

were observed growing in bare ground dis-

turbances created by previous pipe works

in the area ( fable 2).

.At small spatial scales, P. gelida occurred

siiinificantlv more frequently (Site 1: -

136, df=3^! p< 0.001; Site i x
~

3, p < 0.001) at each site in bare ground

patches created by frost heave (at Site 1

)

and stream scouring or sill deposition (at

Site 2); 82-88% of bare patch-types were

occupied at both sites (Table 3). The exotic

grass F3rown-top i3enl Grass Agrostis capil-

laris was observed colonising this patch-

type at both sites whilst the exotic forb

Achillea millefolium was established in

bare-ground areas near Site I. Pratia gelida

plants were rarely observed in heath and

grass-dominated patches, but were olten

6 The Victorian Naturalist
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Table 2. Summary of Pratia gelida populations
located at Hospice Plains, Mount Buffalo
National Park during May and November 2001.

Parameter No. of

populations

Population

Location Grassland 12

Fen 5

Streambank 2

Disturbed 2
Population

Area (m-) <1 10
1-5 3

5-20 4
>20 4

associated with the low-staliired, herb-dom-
inated patches (27% of these patches at Site

1 were occupied by P. gelida) or sedge-
dominated patches (50% oFthese patches at

Site 2 were occupied by P. gelida).

At Site 1 in the tussock grassland, there

was no association between soil depth and
P. gelida occun-ence; all soils were alpine

humus soils >30 cm deep and had pH 5.5-

6.0. At Site 2 in the fen community, how-
ever, P. gelida occurred on peaty soils of
all depths (i.e. 1 to >30 cm), but was signif-

icantly {/- = 9.58, df ^ 2, p < 0.05) associ-

ated with soils of intermediate depth (i.e.

10-30 cm; Table 4) with a pH 5.5.

At both sites, P. gelida was associated with

small-scale topographic depressions (Fig. 3).

Discussion

Providing a scientific basis for conserv-
ing rare species requires an understanding
o( the factors that affect species abun-
dance, the persistence of their populations
and their vulnerability to change.
Naturally-occurring rarity occurs because
all plant species differ in three fundamen-
tal aspects of their distribution;

(i) geographic range - whether a species

occurs over a broad area or whether it is

endemic to a small area.

(ii) habitat specificity - whether the
species occurs in a variety of habitats or
is restricted to one or a few specialised

sites.

(iii) local population size - whether a
species is found in large populations
somewhere within its range or has small

populations wherever it is found.

Table 3, Number of quadrats with (+) or w ith-

out (-) Pratia gelida in relation to dominant
ground cover type when sampled at two popula-
tions at Hospice Plain, Mount Buffalo National
Park during May 200 1

.

Site 1 -
+

Grassland Site 2

+
- Fen

Heath 3 17 0 0
Grass 14 130 8 26
Sedge 0 0 16 16
1 lerb 14 38 8 40
Bare ground 61 8 32 7

Table 4. Association between presence (+) and
absence (-) of Pratia gelida at the fen communi-
ty (Site 2), Hospice Plain, and soil depth.

Soil depth (cm) Pratia occurrence
+

<10 12 16
10-30 11 2
>30

2 7

The restricted distribution Pratia gelida

combined with its small population size (or

more correctly, small area occupied given
the clonal nature of the species) and its nar-

row habitat breadth (i.e. confined to largely

bare ground patches in wet communities)
suggests that this species should be classi-

fied amongst the rarer of plant species in the

Australian alps. Alpine species likely to be
similarly ‘rare' are habitat specialists con-
fined to plant communities with restricted

occurrence, e.g. feldmark species in

Kosciuszko National Park (Costin et al.

2000). Such species are likely to require

high conservation protection because of the

potential for rapid population change and
hence, regional extinction.

The occurrence oi' P. gelida at Hospice
Plain was strongly and positively associat-

ed with the presence of bare ground on
(usually deep) organic soils maintained by
frost heave or creek-bed scouring.
Populations repeatedly occurred in associ-

ation with local-scale topographic depres-

sions, suggesting that water availability is

also an important determinant of their dis-

tribution when bare ground is available for

colonisation. The co-occurrence of these

conditions at Hospice Plain was restricted

to areas usually less than 20 nr in fens and
the interlussock spaces of wet tussock
grasslands, indicating that the species has

Vol. 120(1)2003 7
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Fig. 3. An example of the relationship between microtopography (relative elevation in metres) and
the small-scale distribution o\' Pnuia ^duki (horizontal black bar) across a wet herbtleki communitv
at Hospice Plain. Mt Buffalo.

extremely specillc habitat requirements.
Whenever intense competition from adja-

cent herbs, grasses or shrubs occurred in

these wet communities. R. ^elida declined
in abundance, often to be replaced by
Prafia surrepcns, suggesting that it is a
poor competitor for space and/or resources

such as light. Alternatively, the deep rhi-

zomes of the species (i.e. greater than 10

cm; authors pers. obs.) may allow the
species to persist through frost-heave
events that cannot be survived by shallow'

rooted herbs and grasses.

This distinction remains to be determined
but it is of ecological significance to the

future dynamic of the species. If bare
ground patches occtipicd b\ P. gelkia are

indeed being colonised by co-occurring
herbs such as Prafia surrepeus and
Gonocarpus micranfhus. then local popu-
lation extinction may be possible due to

competitive interactions, particularly in the

many populations occupying areas less

than I m-. If, on the oliierhand, P. ^elhia is

the only species capable ol' persisting in

frost-heaved wet soil, the dynamic of the

system is likely to remain more static and
small patches may even expand due to the

action of frost heave. Regardless, the

maintenance of some bare ground patches
by natural processes would appear critical

to the on-going persistence of the species,

as has been increasingly recognised for

some other alpine species (Williams 1992).

Invasion of bare ground patches in wetland
areas by non-native species such as
Agrostis capillaris and Achillea millefolP

um was observed in the vicinity of the
studied populations and hence, may consti-

tute a threatening process to the continued
survival of P. gelUla, Whilst A. capillaris

has previously been identilled as a serious

weed of subaipine grasslands and w'etlands

(McDougall 1982; McDougall and
Appleby 2000). A. millefolium has only
recently been identified as a potentially

serious invader of subaipine vegetation
(Johnston and Pickering 2001). Its pres-

ence in relatively intact vegetation (greater

than 100 m from roadsides) at Hospice
Plain is therefore cause for concern. If

these non-native species establish on bare

ground occupied (or potentially colotiisi-

blc) by P. gelida. it is likely that the rare

species will be unable to compete success-

fully with the more vigorous and produc-
tive invaders, leading to local declines in

population size and/or extent. It would
appear that a concerted eradication effort is

appropriate at Hospice Plain to ensure that

the bare ground habitat patches of P. geli-

da are not compromised in future by these

exotic species.

Conclusion

Prafia gelida is restricted to moist, bare

ground gaps in the frost hollow' grassland

at Hospice Plain and the abundance of the

species is constrained by competition from
native and (potentially) c.xotic species. The
species appears to have small populations

(or more correctly, covers a small areal

extent) and hence, is perhaps vulnerable to

rapid change. The maintenance of small-

8 The Victorian Naturalist
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scale, bare ground patches by natural
processes appears necessary for persis-

tence of this rhizomatous species and
hence, monitoring of populations on
Hospice Plain is desirable at 2-3 year inter-

vals to ensure that the small-scale popula-
tion turnover predicted for this species
does indeed occur. Exotic species that may
compromise these processes need to be
monitored and removed where necessary.

Future studies should focus on the rate of
bare ground creation and population
turnover necessary to maintain the species,

as well as the role of seedling recruitment

in colonising new bare patches.
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Reproductive Characteristics of Road-verge and

Reserve-interior Populations of Exocarpos cupressiformis

Labill. (Santalaceae)

Brad R Murray'

Abstract ...
Fragmentation of native vegetation by roads exposes species to the conditions ot a dillerent sur-

rounding ecosystem where the road verges onto the original habitat. An important issue For conser-

vation biologv- is how native species respond to lltese human-made ecosysioms. In this slud\ I com-

pared reproductive characteristics, including seed output, seed mass, predispersal seed predation and

dispersal appendage mass, between roud-\ei‘gc populations ol the woody perennial, hxocat pos

cupressiformis Labill., and nearbv populations within undisturbed vegetation, in the Black Mountain

Reserve in Canberra (Australian'c^tpital Territoiy). Road-verge populations produced significantly

more seeds per area of canop> co\er and tended to have larger dispersal appendages than non-verge

populations in ihe reserve interior. Ihcre were no significant diftcrcnces in seed mass or lc\els of

predispersal seed predation between road-verge and reserve-interior populations. I iowever, seed

mass and prcdispersal seed predation varied significantly among populatitnis within the two loca-

tions. These findings demonstrate that populations of £. cupressformis in disturbed habitats on road

verges had an increased capacity lor colonisation and a higher potential rate ot increase through

treater seed output and a tendency for larger investment in dispersal. {The VictorUm Namralisi 120 (1).

2003, 10-14)

Introduction

The construction of roads through native

vegetation results in loss ot habitat and frag-

mentation of remaining ecosystems

(Spellerbcrg 1998). Fragmentation exposes

species that remain within fragments to the

conditions of a different surrounding

ecosystem where the original habitat

approaches the road (Vlurcia 1995). Several

factors, including light intensity, tempera-

ture, litter moisture and hydrological pat-

terns, difTer substantially between road

verges and the interior of fragments

(Andrews 1990; Mallack 1993). An impor-

tant issue for conservation biology is how^

native species respond to the creation ot

these different, human-made ecosystems

(Murcia 1995). In the present study, I exam-

ined the influence of road verges on the

reproductive characteristics of a native

Australian plant species, Exocarpos cupres-

siformis Labill. {Ross 2000).

Differences in reproductive characteristics

between road-verge and non-verge popula-

tions have been documented for several plant

species in the family Proteaceae. Road-verge

plants of Banksia hookeriana (Ivamont et al.

1994a), B. menziesii {Lamont et al 1994b)

and GrevUlea harklayuna (Hogbin et al.

'

Institute for Water and Environmental Resource

Management, University of fechnology. Sydney, Gore

Hill, NSW 2065
Email Brad.Murray@uts.edu.au

1998) were found to produce more seeds

than nearby non-verge populations. In con-

trast, Lamont et al. (1993) found that road-

verge populations of B, gooclii had lower

seed output. These contrasting patterns

demonstrate that assessment of the reproduc-

tive characteristics of species occurring in

road-verge habitats should be carried out on

a case-by-casc basis (l logbin etaL 1998; see

also Cunningham 2000). Here, in addition to

comparing seed output between road-verge

and non-verge populations of A.' cupressp

Jbrmis, 1 also examined whether otiicr repro-

ductive traits linked to seed output, including

seed mass, predispersal seed predation and

dispersal appendage mass, differed between

populations al the two locations.

Methods
Native Cherry Exocarpos cupressiformis

occurs in forest and woodland in the

Australian Capital Territory, New South

Wales, Victoria, Queensland, South

Australia and Tasmania (Fairley and Moore

1995). In the AC'I’. plants are found growing

within the Black Mountain Reserve and

along its road verges. The Black Mountain

Rcseiwe, approximately 9 km' in area, is pari

of the Canberra Nature Park, situated in the

centre of Canberra. *fhe annual mean rainfall

for the area is approximately 600-700 mm
(Bureau of Meteorology, Canberra,

Australia).

10 The Victorian Naturalist
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Exocarpos cupressiformis is a tall shrub

or small tree with numerous thin pendu-
lous branchlets (Fairley and Moore 1995).

Small flowers (in short cylindrical spikes,

3-6 mm long) are produced in spring
through to autumn across the natural range
of the species (Carolin and Tindale 1994),

and primarily in spring in the Black
Mountain Reser\'e. The fruit, which is hard

and green, is a globular nut (5-6 mm diam-
eter) that rests on a succulent red recepta-

cle approximately 10 mm long (Cronin
1989; Robinson 1991). Several bird

species including Crimson Rosclla
Platycerciis elegems and Pied C'urrawong
Sfrepera graculina have been observed
eating the receptacle with the nut and, in

addition, receptacles of fruit which have
fallen to the ground have been observed
with small bite marks consistent with small

mammal foraging (pers. obs.). The single-

seeded nut, wrapped in a very thin peri-

carp, is hereafter referred to as the seed,

while the receptacle is referred to as the

dispersal appendage.

A total of eight E. cupressiformis popula-

tions was selected for this study on Black
Mountain. Four replicate populations were
situated on road verges and another four

located well within the reserve in undis-

turbed natural vegetation. All populations

were separated by at least 1 00 m and each
population was in low' abundance (approxi-

mately 10-20 individuals/ha). Plants in

road-verge populations all occuired within

5 m of the road, consistent w'ith estimates

of the width of road verges in other studies

in Australia (Lamont ef al. 1994a, b).

Reserve-interior populations were situated

at a distance of more than 50 m from the

road or from any form of detectable distur-

bance such as walking tracks or clearings.

This distance of 50 m from the road is also

consistent with previous work (Lamont at

ai 1994a, b), and was based on the finding

that some edge effects can be present up to

50 m into vegetation (Mallack 1993).
Within each population, 10 adult plants

were selected that appeared healthy and
unblemished, with at least 5 m separating

each plant w'ithin locations. In an attempt to

ensure that there was no plant size bias

between road-verge and reserve-interior

populations, plants of similar height
(between 2-5 m) were selected for analysis.

An estimate was made of the canopy
cover of each plant by first finding the

longest linear dimension (in a horizontal

plane) from one end of the plant to the other

and then the length of the perpendicular
bisector, again from one tip to the other.

Using these as the two dimensions (a and b)

of an ellipse, the formula (7tab/4) was used
to estimate canopy area. The total number
of seeds produced by each plant was count-

ed in the field approximately two weeks
prior to the occurrence of natural fruit-fall

(December 2000). All measurements of
seed output per plant were expressed as

number of seeds per area of canopy cover.

Fruits were collected from individual
plants to determine seed mass, dispersal

appendage mass and predispersal seed pre-

dation. In some cases this was the com-
plete fruit set (when this was less than 20)
and when greater ranged from 21 to 80
fruits. To estimate seed mass and dispersal

appendage mass, ten seeds (fewer if the

complete fruit set was less than 10) from
each plant in each population w^ere separat-

ed from their dispersal appendages, and
both seed and dispersal appendage were
dried in an 80*" oven for 48 hr. Dry weights

of seeds and dispersal appendages were
then determined by weighing on a Cahn 29
Automatic Electrobalance, and mean val-

ues obtained for each population.

Evidence of predispersal seed predation

was obtained by noting the presence or

absence of a small (<l mm diameter) hole on
the surface of seeds. Preliminary inspection

of seeds with holes indicated that seed mate-

rial within the exocarp had been destroyed.

A sample of 100 seeds with holes, in addi-

tion to a second sample of 100 seeds that

appeared untouched by predators, was col-

lected from the complete fruit collection

across all populations. These 200 seeds were
cut open to determine w hether there was any

evidence that seeds with holes were still

intact (i.e. not destroyed) or whether appar-

ently untouched seeds had been destroyed.

In all cases, seeds with holes were empty of
contents while seeds with no holes were all

intact. Attempts to rear pre-dispersal seed

predators from intact seeds in the laboratoiy

were unsuccessful. For each plant in this

study, estimates of predispersal seed preda-

tion were assumed to be the proportion of
collected fruits with external holes.

VoL 120 (1)2003 11
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Analysis of variance was used in all sta-

tistical analyses, nesting the factor ‘popula-

tion’ within ‘location’ (road-verge or

reserve-interior). The variance ratio (F-sta-

tistic) for the effect of ‘location' was calcu-

lated as the ‘location' mean square di\idcd

by the ‘populations within location' mean
square. Where signillcant differences in

any of the response variables were detected

within road-verge or reserve-interior loca-

tions, the BonfeiToni test was used to con-

duct post-hoc comparisons (Norman and

Streiner 2000). Data for seed output per

area of canopy cover, seed mass as well as

dispersal appendage mass were all log

transformed prior to analysis, while data for

the proportion of seeds destroyed by pre-

dispersal predators were arcsine-square

root transformed to improve linearity.

Results

Seed output per area of canopy cover was

significantly higher in road-verge than in

reserve-interior populations (F,
f,

^ 24.55, p
= 0.003; Fig. la), and also varied signifi-

cantly among plant populations within the

reserve-interior (F(, 7 t = 2.93, p ^ 0.01).

Plants in population Rll produced signifi-

cantly fewer seeds per area of canopy

cover than plants in population RI3 (p <
0.05; Fig. la). Seed output per area of

canopy cover did not differ significantly

among populations found on road-verges.

There was no significant difference in

seed mass between road-verge and reserve-

interior populations (F)
fi

= 0.92, p = 0.38;

Fig. lb), but there were significant differ-

ences in seed mass among plant populations

both within the reserve-interior and on road

verges (Ff, 72 ^ 3.25. p = 0.007). Among
road-verge sites, seed mass was significant-

ly lower in population RV2 than in popula-

tion RV4 (all p < 0.05; Fig, lb). Among
reserve-interior sites, seed mass in popula-

tions Rll and RI3 was significantly lower

than in population RI4 (p < 0.01 for Rll vs

R14, and p < 0.05 for RI3 vs RI4; Fig. lb).

Although there was a trend for dispersal

appendage mass to be higher in road-verge

populations compared with reserve-interior

populations (Fig. 2a), this was marginally

non-significant (F, 4.49, p ^ 0.08).

Dispersal appendage mass did not vary sig-

nificantly among populations within either

of the two locations (F^, 72 ^ 2.06, p ^ 0.07).

6,0

(a) Seed output

5.0

4.0

3.0

2.0

1.0

0.0

-2.6

RVl RV2 RV3 RV4 Rll RI2 R13 RI4

Population sites

(b) Seed mass

-2.8 .

e

s -3.0 •

-3.2

:

-3.4 •

• *

-3.6

RVl RV2 RV3 RV4 Rll RI2 RI3 R14

Population sites

Fig. I. (a) Log mean seed output per area of

canopy cover for the four road-verge populations

(RV1-RV4) and the four reserve-interior popula-

tions (R11-RI4), and (b) log mean seed mass for

the four road-verge populations (RVl- RV4) and

the four reserve-interior populations (Rl 1-RI4), i

SD. Fellers above population site means indicate

that those two sites dilTer significantly from one

another according to post-hoc tests.

The proportion of seeds destroyed by

predispcrsal seed predators did not differ

significantly between road-verge and

reserve-interior locations (Fj
^,

= 0.31, p

0.60), but did vary significantly among
plant populations (F

(,,72
~ 7.00, p = 0.001;

Fig, 2b). Among road-verge sites, predis-

persal seed predation was significantly

higher for populations RV! and RV2 than

for populations RV3 and RV4 (all p <

0.01; Fig. 2b). Among reserve-interior

sites, predispcrsal seed predation in popu-

lation RI2 was significantly higher than in

population RI4 (p < 0.0
1 ;

Fig. 2b).

I'he patterns observed in the present

study did not appear to be a consequence
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-2.0

(a) Dispersal appendage mass

-2.5

-3.5

RVl RV2 RV3 RV4 Rll RI2 RI3 RI4

Population sites

1.0 .

(b) Predispersal seed predation

0.80 c

a.b

,d

0.60

• «

1»

0.40

a,c
<

O

0.20

- b,d

i i

0.0 1 !

-0.20
RVl RV2 RV3 RV4 Rll RI2 RI3 RI4

Population sites

Fig. 2. (a) Log mean dispersal appendage mass
for the four road-verge populations (RV1-RV4)
and the four reserve-interior populations (R!l-
RI4), and (b) the proportion of seeds destroyed
by predispersai predators for the four road-
verge populations (RVI-RV4) and the four
reserve-interior populations (RII-RI4), ± si).

Letters above population site means indicate that

those two sites differ significantly from one
another according to post-hoc tests.

of plant si/c bias, as there was no signifi-

cant difference in plant height between
reserve-interior and road-verge populations

(F, 6- 1.02, p = 0.35).

Discussion

Higher seed output (per area of canopy
cover) was observed in road-verge popula-

tions of E. cupressijbrmis compared with

reserve-interior populations. This finding

concurs with .several studies which have
reported increased reproductive output in

roadside plants of other species (Lamonl et

al. 1994a, b; llogbin et al 1998; but see
Lamont et al 1993). Seed output per area

of canopy cover is a central quantity deter-

mining the potential colonisation ability of
a species (Henery and Westoby 2001) and
its potential rate of increase (e.g. Murray
and Westoby 2000), There was also a ten-

dency for road-verge populations of E.

cupressijbrmis to produce seeds with larger

dispersal appendages. While this latter pat-

tern must be interpreted cautiously, the

increased incentive for removal by verte-

brate herbivores could contribute further to

the increased colonisation capacity of road-

verge plants. It is noteworthy that the
response of road-verge plants did not
include the production of larger seeds,
which are competitively superior during
early seedling establishment (Leishman et

al. 2000). The relatively greater success of
populations on road verges suggests that E.

cupressiformis is an r-selected species, as it

possesses important Hfe-history traits corre-

lated with superior colonisation ability and
success in disturbed or early successional

habitats (Begon et al 1996). Further sup-

port for this suggestion comes from tlie fact

that, although all populations in the present

study were in low' abundance, preliminary

survey work has found that abundant popu-
lations only occur in disturbed areas (usual-

ly <10 years since fire; B Murray, unpubl.

data), at least in the AC T.

Roadside vegetation experiences substan-

tially different abiotic conditions compared
to vegetation located further from the road.

These differences, vvhich include higher
light levels, increased water and mineral

nutrient availability induced by run-off
from the road, and reduced competition for

resources because the road apron is free of
large plants, may have contributed to high-

er seed output in road-verge plants
(Lamont et al. 1994a, b; Hogbin et al.

1998). For example, in the present study,

plants in road-verge populations appeared

to be exposed to direct sunlight for most of
the day, while plants in reserve-interior

populations were shaded by the canopy
overstorey and received only minimal and
temporary direct sunlight. However, mech-
anisms generating an increased potential

for population increase in road-verge pop-

ulations have yet to be determined specifi-

cally fbriF. cupressiformis.

No significant difference was observed
between road-verge and reserve-interior

populations with respect to the proportion

Vol. 120(1)2003 13
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of seeds destroyed by predispersal seed

predators. However, predispersal seed pre-

dation did vary among populations within

sites. It is possible that not all predation by

predispersal granivores was taken into

account. However, the random sample of

100 seeds without visible holes inspected

from across all populations indicated that

visibly intact seeds were indeed whole.

Investigation of the sample of 100 seeds

with holes revealed that all of these seeds

w'ere empty of contents. It was thus

assumed that most predispersal seed preda-

tion would be assessed b>- using counts of

seeds w ith holes as a proportion of the total

seed count for each plant, fhis finding tor

E. citpressiformis demonstrates that predis-

persal seed predation is highly variable

from one location to the next, in-espective

of whether the population is located on

either road-verges or within the reserve.

Interpretation of the results of the present

study rests on the assumption that its shon-

term nature provides a realistic picture ol

continuing patterns of reproduction within

road-verge populations (see also Hogbin et

al. 1998). Long-term studies of the popula-

tion dynamics of /f. cupressijormis, as well

as other species found on road verges, are

crucial for a comprehensive evaluation of

the response of native species to the cre-

ation of road-verge habitats. Such studies

are especially important considering that

the Black Mountain Reserve contains a

diverse tlora and fauna, including signifi-

cant stands of remnant Snow Gums in the

lower areas, and around forty species of

orchids representing tw-o thirds ot the total

orchid diversity recorded for the ACT
(Burbidge and Gray 1970).

Acknowledgements
1 am grateful to Brendan Lepschi, Saul

Cunningham, Tony Willis and Matthew Woods
at CSIRO Plant Industry for helpful discussions

and technical assistance, and to .lohn 1’a> lor and

Melanie Zeppel for reading a draft of llic manu-

script.

Begon M, Harper JL and Townsend CR (1996)

Ecology. Individuals. Populations and Communities.

(Blackwell Science: Oxford)

Burbidge NT and tiray M (1970) Flora of the

Australian Capital Territory. (Australian National

finiversity Press: Canberra)

Bureau of Meteorology (2000) Commonwealth Bureau

of Meteorology. Australia. Meteorology on the Net.

hup:' www.bom.gov.au.
C'arolin RC and Tindalc MB (1994) Flora of the

Sydney Region. 4 cd. (Reed: Sydney)

Cronin L (19S9) Au.srrulian Flora. (Reed Books:

Vicloriu)

Cunningham S.A (2000) KITecl of habitat fragmentaiion

on tlie reproductive ecology of four mallee woodland

species. Conservation Biology 14, 758-768.

l airley .A and Moore P (199.5) illative Plants (>/ the

Sydney District. An Identification Guide. (Kangaroo

Prc.ss: New Soulh W ales)

Henery Ml and W'esloby M (2001) Seed mass and

seed' nutrient coniem as predictors of seed oulpui

variation between .species. Oikos 92. 479-490.

llogbin PM. Ayre DJ and Whelan R.) (1998) Genetic

variation and reproductive success o\' mad \ erge pop-

ulaiions of the rare shrub Grevillea harklayana

( Proteaceae). Heredity XO, 1 80- 1 86.

I.amont BB. Klinkhamer PGl and Wilkowski KTF
(1993) Population IVagmenlalion may reduce fcrliliiy

m /ero in Bunksia gooilil a demonstration of the

-Allee effect. Oecologia 94, 446-450,

l.amoni BB, Rccs RG. Wilkowski I 11 and Whitten

VA (1994a) Comnaraiivc si/e, fecundity and cco-

physiology of roadside plants ot Banksia hookeriana.

Journal of.Applied Ecologv 137- 1 44.

I.amont BB. Whhlcn VA. W'ilkowski V.l'l', Rees RG
and [fnright NJ (1994b) Regional and local (road

verge) cffccl-s on size and fecundity in Banksia men-

-iesii. AusiralUm .lournal ofEcohg\‘ 1 9. 1 97-205.

l.cishman MR. Wright IJ. Moles A I and W'estoby M
(2000) fhe evolutionary ecology of seed size. In

Seeds. The ecology ofregeneralUm in plant commu-

nities, pp .3 1-57. td. M fenner. 2 cd. (CAB
Intcmalional; Wallingford ('K)

Mallack GR (1993) Microenvironment variation within

and among forest edge sites in llie eastern United

-States. Biological Consen'otwn 66. 185-194.

Murcia C ( 1995) Tdgc ctTccls In fragmented forests:

implications for conservation. Trends in Ecology and

Evolution 10. 58-62.

Murray BK and W'estoby M (2000) Properties of

species in the tail of rank-abundance curves: the

poleruial for increase in abundance. Evoliaionary

Ecology Research 2. 583-592.

Norman GK and Sireiner I3T (2000) Biostaiistics. The

Bare Essentiah. (BC Decker Inc' l.ondon)

Robinson f ( 1991 ) Field Guide to the Native Plants of

Sydney. (Kangaroo Press: NSW )

Ross JH (2000) A Census of the Vascular Plants of

Ficioria 5 cd. (Royal Botanic Gardens of Victoria;

Melbourne)

SpdIerberg IT (1998) Tcological effects of roads and

traffic: a literature review, Global Ecology and
Biogeogr'aphy Letters 7, 3 1 7-333.

References
Andrews A (1990) Fragmentation of habitat by roads

and utility corridors: A review. Australian Zoologist

26. 130-141. Received 28 February 2002: accepted 22 July 2002

For assistance in preparing this issue, thanks to Kate Smith (desktop publishing), Ann

Williamson (label printing) and Dorothy Mahler (administrative assistance).

14 The Victorian Naturalist



Research Reports

The Potential Impact of Climate Change on Plant

Communities in the Kosciuszko Alpine Zone

Catherine Marina Pickering' and Tristan Armstrong^

Abstract
The potential impacts of increased temperatures, decreased precipitation and decreased duration of
snow cover over the next seventy years are evaluated lor twelve plant communities in the
Kosciuszko alpine region of Australia. The approach taken is speculative and provides a series of
hypotheses about potential patterns of change. The short alpine herblleld and snowbank feldmark
communities are likely to be negatively affected by the predicted declining snow cover, as snow-
banks become fewer and smaller. Windswept feldmark, however, may become more widespread if

snow cover declines, cxpo.sing mw areas to freezing temperatures, high winds and resultant loss of
soil cover. Climate change initially may have a bcnellcial or neutral effect on the tall alpine herb-
field. If snow cover continues to decline below 3-4 monlhs per year, as is predicted, then the tall

alpine herblleld could eventually decline in area. Bogs, fens, raised bog and valley bog communities
are likely to vary in area as changes in precipitation, runoff and evaporation alter the competitive
ability of plant species belonging to these communities. Heath communities are likely to increase in
area as increasing temperature and declining snow cover favour shrub species over grasses and
herbs. Increasing diversity and abundance of alien plant species within the alpine zone are likely to
continue and may be amplified by climate change. nVic Vicrorkw Naturalist 120 ( ] ), 2003, 1 5-24)

Introduction

Human induced climate change has been
predicted to occur within the next hundred
years (Houghton et ai 1996; Whelton
1998). The impact of this change on plant

biodiversity and ecosystems, including
alpine ecosystems, is currently being
examined using predictive and experimen-
tal methods (Vegeialion/Ecosystem
Modelling and Analysis Project 1995;
Green 1998; Guisan et al. 1998; Hanseil et

al. 1998; Kienasl et ai. 1998; Saetersdal et

al. 1998; Komer 1999).

The largest alpine area in Australia
around Mt Kosciuszko may be severely

affected by climate change. Dramatic
changes in temperature, precipitation and
snow cover have been predicted to occur
within the next seventy years (Hennessy ef

al 1998; Whetton 1998; Table 1). The lack

of high altitude refuges or a permanent
nival zone is likely to restrict altitudinal

succession in this area in the event of a sig-

nificant increase in temperature and
decrease in snow cover. The total alpine

area (250 km ’ or 0.015% of mainland
Australia) is not large, and the altitudinal

range is only 400 m (Costin et al. 2000).

The predicted climate changes are likely

to affect the species richness and abun-

' School of Environmental and Applied Sciences,
Griffith University, PMB 50 Gold Coast Mail Centre,
Queensland 9726 Australia.

Email c.pickering@griffith.edu.au
• Ecological Genetics Laboratory, Landcare Research
PB 92 1 70, Auckland, New Zealand
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dance of plants in the Kosciuszko alpine

flora (Good 1998; Pickering 1998). It could

result in a longer, wanner growing season,

changes (overall decreases) in soil mois-
ture, changes in relative competitive ability

of plants, increased herbivory and changes
to the reproductive ecology of some species

(Good 1998; Pickering 1998).

A detailed knowledge of the ecology of
individual alpine plant species and their

distributions in Australia is in most cases

minimal, so it is only feasible to postulate

about the impacts of climate change on the

main plant communities for which more
information, such as factors affecting dis-

tribution is available (Costin 1954, 1957,

1958, 1989; Costin ef r;/. 1959, 1969,

2000; Carr and Turner 1959; Bryant
1971a, 1971b; Edwards 1977; Keane et ai

1979; Mallen 1986; Mallen-Cooper 1990;

Good 1992; Green and Osborne 1994;
Kirkpatrick and Bridle 1998, 1999). In this

paper we hypothesise about potential

changes in the pattern of distribution and
association of the eleven natural communi-
ties recognised by Costin (1954, 1957;

Costin et al. 2000), as well as alien plant

species (Mallen-Cooper 1990; Johnston
and Pickering 2001), in the main
Australian alpine region.

The approach taken in this paper involves

a series of ‘what if ecological scenarios,

rather than more detailed ecological and
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climatic modelling of current and future

distributions. The results are therefore

broad and the arguments are necessarily

speculative. They provide a series of
hypotheses that can be tested against
detailed climatic and distribution models
once more infonnation about the ecology
and distribution of Australian alpine plants

and communities becomes available.

Existing plant communities
Plants in the Kosciuszko alpine area of

Kosciuszko National Park, New South
Wales occur in clearly distinct communi-
ties arranged in a complex spatial mosaic
reflecting microclimate, nutrient availabili-

ty and topography (Costin 1954, 1989;
Kirkpatrick and Bridle 1999; Costin et ai
2000). The most widespread and abundant
of these communities is the tall alpine
herbfield. It occupies 55% of the
Kosciuszko alpine zone, largely in well-

drained locations at mid-altitudes (Costin

1954; Costin et ai 2000; Table 2). Similar

communities of tall herblleld are found in

other alpine areas in Australia (Kirkpatrick

and Bridle 1998, 1999) and in New
Zealand (Mark and Dickinson 1997). The
next most widely distributed communities,
covering around 25% of the Kosciuszko
alpine zone arc the heaths (Costin 1954;
Costin et ai 2000). These occupy damp
sites associated with bogs {Oxylohium-
Podocarpus alliance) as well as rocky,
well-drained sites in the case of the heath

alliance dominated by Epacris glacialis

(Costin 1954, 1957; Costin et al. 2000).
One of the more specialised, less common
communities is the short alpine herbfield

that occurs on wet sites below snowbanks,
and on wet semi-bare surfaces (0.85% of
the alpine zone). Other specialised com-
munities with highly restricted distribu-

tions include natural feldmark communi-
ties that occupy very wind-exposed sites

(windswept feldmark) and snow-patch
feldmark that occurs in association with
snow patches (Costin 1954; Costin ei al.

2000; Table 2). The sod tussock grassland,

fen, valley bog and raised bog communi-
ties occur in temporarily or permanently
wet sites (Costin 1954, 1957; Clarke and
Martin 1999; Costin et al. 2000; Table 2).

Grazing and burning has adversely affect-

ed many plant communities, including

windswept feldmark. These practices
ceased in the Kosciuszko alpine zone in

the 1950s (Costin 1954; Good 1992),
although grazing still occurs in some
alpine areas in Victoria (Good 1992).

Evaluation of impacts on plant commu-
nities

Climate change may affect the distribu-

tion of the plant communities directly

through changes in temperature, precipita-

tion and snow cover. It may also have indi-

rect effects through longer growing sea-

sons, changes in soil moisture and changes
in vegetative competition (Pickering
1998). The effects of general climate
change on abiotic factors thought to deter-

mine the distribution ol' alpine plant com-
munities will be examined in this paper.

For example, predicted climate change
would alter the duration of snow cover,

freezing temperatures and soil moisture:

variables that have been associated with
the distribution of several alpine plant

communities (Costin 1954, 1957; Carr and
Turner 1959; Ashton and Williams 1989;

Kirkpatrick and Bridle 1998, 1999; Costin

et al. 2000). Changes in these factors due
to human disturbance in the past (grazing,

trampling) have led to changes in the dis-

tribution of many of these communities,
supporting the link between the factors and
community distributions (Costin 1954;
Wimbush and Costin 1979; Ashton and
Williams 1989; Clarke and Marlin 1999;
Costin et al. 2000; Johnston and Pickering

2001). The specific predictions discussed

in this paper represent the authors' esti-

mates of how each community may
respond, and therefore are indicative, not

demonstrative.

Predicted impacts of climate change
Short alpine herhfielcls and snow hank
feldmark communities

The duration of snow' cover is predicted to

reduce by between 39% and 96% by 2070
(Table 1) resulting in fewer/smaller late

snow banks. This is likely to affect the dis-

tribution and composition of short alpine

herbfield and snowbank feldmark commu-
nities that occur under late snow banks. In

the lower sections of snow banks in the

Kosciuszko alpine zone, where the soils are

often deep and nutrient rich (Costin 1954),
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the short alpine herbfield may become vul-

nerable to invasion by the herbs and grasses

from adjacent tall alpine herbllelds. Low

temperatures and a short growing season are

thought to limit taller species from growing

in areas currently occupied by short alpine

herbfields (Costin U)54; Table 3).

In the upper regions of sno\^ banks where

snowbank fcldmark occurs, windswept

feldmark species may start to establish.

Decreasing snow cover is likely to result in

these areas no longer being sheltered Irom

high winds in autumn and spring, poten-

tially leading to soil erosion, trost heave

and Vormation of stony erosion pavements;

all conditions that hwour windswept feld-

mark species (Costin 1954).

Windsweptfeldmark

I'he potential expansion ot windswept

feldmark is not Just limited to areas above

late snowbanks. A reduction in the snow

cover is likely to result in more areas along

ridges and other areas experiencing high

wands and freezing conditions in autumn

and spring (Good T992). Decreasing snow

cover is likely to lead to these areas losing

topsoil, resulting in an increase in the area

of stony erosion pavements that tavour

windswept feldmark species. This t\pe ol

succession from tall alpine herbticid

species to windswept fcldmark species that

are specifically adapted to these extreme

conditions has previously occurred when

soils were eroded by grazing or trampling

(Costin et ai 1959; Bryant 1971a;

Edwards 1977; Keane 1977; Wimbush and

Costin 1979; (\>stin et ai 2000).

It is not clear if fiiilher reduction in snow'

cover and increase in temperature would

result in the windswept feldmark expand-

ing, stabilising, or eventually declining. It

temperatures, particularly minimum temper-

atures continued to increase, then grasses

and herbs from tall alpine herbfields could

in turn replace windswept fcldmark species,

llow'evcr. this would depend on the rate of

soil recovery and the potential for tall alpine

herbfield species and others such as alien

plants to establish and survive in the

extreme conditions. Soil recovery can be

very slow, with areas of secondary feldmark

produced by grazing in the Kosciuszko

alpine area still present after fifty years

(Good 1992; .lohnston and Ryan 2000).

Brachysconie—Austrodanthonia tall

alpine herbfield

The Brachyscomc-AiiStrodanthonia tall

alpine herbfield is a specialised plant com-

munity restricted to areas around rocks,

overhangs and ledges in alpine regions: areas

that are subject to rapid natural erosion

(Costin 1954; Costin et til. 2000; Table 3).

While snow cover remains adequate, this

community appears unlikely to be greatly

affected by climate change, as there is limit-

ed potential for other species to invade the

already unstable habitat (Costin 1954).

1 lowever, if snow cover is reduced to less

than three months a year in these areas, then

the Brachyscome-Austrodanthonia tall

alpine herbfield community may be lost, as it

appears to depend on three or more months

of snow cover a year (Costin 1954; lablej>).

Celmisia-Poa tall alpine herhfield

Climate change is likely to be beneficial

or neutral for species in the tall alpine

herbfield community as long as there is

adequate (3-4 months) snow cover.

Increased vegetative growth ol the grasses

and tall herbs as a result ot longer, warmer

growing seasons is likely to enhance the

competitive advantage ol these plants rela-

tive to mat and cushion species of short

alpine herbfield (Good 1998; Pickering

1998). Tall alpine herbfield species may

invade areas currently occupied by mesic

communities (bog, fen, raised bog, and

valley bog communities) if the water table

drops as a result of decreases in overall

precipitation and increases in temperature,

particularly during the summer (Table 3).

Increasing temperatures may lead to

increased abundance and activity of many

insect and mammal herbivores that arc cur-

rently restricted by low temperatures

(Cireen and Osborne 1994; Green 1998).

Increased herbivory would alter the rela-

tive abundance of plant species depending

on their palatabilily, with species such as

Poa spp. and some Asteraceae potentially

decreasing;, and other less palatable species

increasing. Grazing by local animals has

been found to depress diversity in alpine

grasslands through preferential feeding on

forbs (Wilson 1994). Whether increased

herbivory will be oifsel by increased

growth of plants in warmer conditions is

not clear.
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Some areas currently occupied by tall

alpine herbfield may be colonised by
shrubs from adjacent heath communities.

Shrubs are currently considered to be

restricted from establishing in areas occu-

pied by tail alpine herbfield b\ strong

winds in summer and by snow cover in

winter (C'ostin 1954; fable 3). C'ontimicd

loss of winter snow cover may result in the

tall alpine herbfield being completely
replaced b\ heath communities.

Sod tussock ^rasstaud

Warmer nights, drier soils and greater

soil aeration due to predicted climate

change could result in increased growth of

herbs and shrubs in sod tussock grasslands,

eventually resulting in a heath community
(Table 3). In subalpine regions these

changes might occur within a relatively

short time (<70 years). Over a longer time,

trees may also become established in these

areas as minimum temperatures increase

(Slatyer 1989; Good 1998).

Fens
Decreased precipitation and increased

temperature may result in a decrease in

run-off into fens leading to a drop in the

water table. These types of changes could

alter the competitive advantage of fen

species, resulting in the replacement of the

Carex community by sod tussock grass-

land species in drier sites. .'\ reduction in

snow cover may also result in the alpine

Carex community being invaded by sub-

alpine wet tussock grassland species. In

sloping aerated sites, tall alpine herblleld

species and Epacris heath species may
eventually colonise Carex fens.

Valley bot^s

The floristicallv simple valley bog
Carex-Sphaynum community occurs in

areas that are intermediate between those

occupied by fen and raised bog (C'ostin

1954; Good 1992). Valle> bogs respond

poorly to desiccation, with sod tussock

grassland and Epacris heath establishing

when moisture drops and soil aeration

increases (Goslin ct aL 1959; Bryant
1971a; (iood 1992). Therefore a reduction

in soil moisture associated with climate

change is likclv to promote the replace-

ment of valley bogs by sod tussock grass-

land species. A reduction in snow cover, to

levels currently experienced in the sub-

alpine zone, could result in valley bog
communities being colonised by species

found in subalpine tussock grassland and

heath communities.

Raised hogs

The raised bog Epacris-Sphagmim com-
munity occurs in cooler acidic and perma-

nentlv wet areas (Costin 1954, 1957; Good
1992; Costin ef al. 2000; I'able 3). It is

susceptible to accelerated drying and ero-

sion of underlying peat as a result of even

minor levels of disturbance (Costin 1954;

Costin cf al. 1959; Edwards 1977; Good
1992; Clarke and Martin 1999). These

types of changes have in the past resulted

in invasion b\ grasses and shrubs (C’ostin

1954; Costin et al. 1959; Clarke and
Martin 1999). Warmer, drier conditions are

likely to lead to the colonisation of areas

cuiTently occupied by the raised bog com-
munity by Poa spp. and other tall alpine

herblleld species. If snow cover declines

further then colonisation by valley bog
species in welter areas and by heaths in

drier areas is also possible.

Oxylohiiiin-Podocarpiis heath

The Oxylohium-Podocarpus heath is

tloristically diverse and is widespread in

alpine and subalpine areas (Table 3). In

alpine regions it occurs in sheltered areas on

rock outcrops, glacial moraines and along

the banks of watercourses (C’ostin 1954,

1957; Good 1992; Costin et al. 2000).

If predicted climate changes occur, many
of these shrub species may invade commu-
nities from which they were previously

restricted by snow cover, such as the tall

alpine herbllclds and sod lus.sock communi-

ties. The Oxylohium-Podocarpus heath may
itself be colonised by woodland species that

are currently restricted by cold nights.

Therefore, the Oxylohium-Podocarpus
heath community may colonise new habi-

tats al higher allitude.s, but is unlikely to

increase in total area, as it may be replaced

by w'oodland species in the subalpine zone.

Epacris-Kuiizea heath

Epacris-Kuncea heath occupies Hat to

gently sloping areas with poorly aerated

soils (C'ostin 1954. 1957; Good 1992;

Costin et al. 2000; Table 3). 'This heath

alliance replaced wetter communities such

20 The Victorian Naturalist
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as sod tussock grasslands and bogs when
soil structure was damaged and soil mois-
ture declined due to intensive grazing
(Costin et al. 1959). Shrubs and other
members of Epacris-Kunzea heath may,
therefore, replace fen and bog species if

conditions become warmer and drier.

Alien plants

Alien plants are already well established

in the Australian alpine and subalpine
zones (Bryant 1971b; Costin 1970; Mallen
1986; Mallen-Cooper 1990; Kirkpatrick
and Bridle 1998; Costin et ai 2000; Table
3). They are common along tracks and
roads, in gravel pits and some areas of
revegetation (Bryant 1971b; Costin 1970;

Mallen-Cooper 1990). Natural communi-
ties have been invaded by alien plants, par-

ticularly if they have experienced some
degree of soil disturbance (Bryant 1971b;
Edwards 1977; Mallen 1986; Mallen-
Cooper 1990). There is a strong negative
correlation between altitude and the diver-

sity and abundance of alien plants. 'I’here

are at least 1 18 alien species in the sub-
alpine zone but only around seven species

are regularly found in the alpine zone
(Mallen 1986; Mallen-Cooper 1990).

The species richness and abundance of
alien plants has been shown to be related

to climatic conditions and they are likely to

become more abundant and widespread
with predicted climate change.
Germination and establishment experi-
ments for alien seed sown into natural

plant communities in the Kosciuszko
alpine zone found that some species of
alien plants currently limited to the sub-
alpine zone were able to germinate and
grow at higher altitude, particularly fol-

lowing disturbance (Mallen-Cooper 1990),

However, they were unable to reproduce
due to desiccation, frost heave and low
temperatures (Mallen-Cooper 1990).
Therefore, warmer conditions along with
increasing levels of disturbance arc likely

to enhance the establishment and spread of
alien species.

Alien plants pose a particular threat to

alpine ecosystems as they may interrupt

SLiccessional cycles by quickly invading
and colonising bare ground. A continuous
cover of vegetation, particularly snow
grass {Poa spp.) appears to restrict the

establishment of alien plants in the
Kosciuszko alpine zone (Mallen-Cooper
1990). However, on bare ground formed
by previous human disturbance (grazing,

fire, trampling), and natural processes
(such as late snow cover, herbivoiy) alien

plants have become established (Edwards
1977; Wimbush and Costin 1979; Mallen-
Cooper 1990; Johnston and Pickering
2001). In tall alpine herblleld, episodes of
late snow cover or herbivory kill grasses,

allowing herbs to become established
(Wimbush and Costin 1979; Good 1992,
1998). After a few' years grasses displace

the herbs, completing a well-documented
successional cycle (Wimbush and Costin
1979; Good 1992, 1998). Alien plants may
interrupt this cycle by becoming estab-
lished in the bare areas and e.xcl tiding other

species. Already, Cats-paw Hypochoeris
radicata and Red Sorrel Acetosella vul-

garis can be found in areas of tall alpine

herbfield with broken cover (Wimbush and
Costin 1979; Mallen-Cooper 1990).

Discussion

Changes to plant communities in the
largest alpine region of Australia are likely

as a result of climate change. The overar-

ching pattern of change is likely to involve

alterations in the distribution and species

composition of the existing communities,
primarily due to fundamental changes in

the climatic factors that define their pre-

sent distributions.

Some native species arc likely to benefit

from climate change by colonising new
areas. Shrub species are particularly likely

to expand in range, along with some herbs

and grasses of the tall alpine herbfield.

Even some species from the restricted

plant communities that are expected to

decline may benefit, at least in the short to

medium term. For example White Purslane

Neopaxia aiistralasica and Silver Ewarlia
Ewartia mihigena that are found in the
short alpine herbfield and feldmark respec-

tively can colonise bare areas and so may
increase in abundance with climate
change. These species have increased in

cover following previous disturbances, and
often colonise areas associated with human
disturbance (Edwards 1977; Keane 1977;

Wimbush and Costin 1979; Good 1992).
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Predicted impact of climate change on

other alpine and subalpine areas in

Australia

Plant communities similar or identical to

those occupying the main alpine region ol

Kosciuszko National Park as well as other

plant communities, occur in the alpine and

subalpine regions of lasmania and

Victoria (C'oslin 1954; McOougall 1982;

Kirkpatrick 1989; Kirkpatrick and Bridle

1998. 1999; Costin et al. 2000). Climatic

conditions appear to be the primaiy tacUys

associated with the distribution of the dif-

ferent vegetation types in ail of these

regions (Kirkpatrick and Bridle 1998).

Therefore, it is possible that climate

change could alter the pattern and distribu-

tion of plant communities in all alpine

areas in Australia. Plant communities in

any of these alpine regions that have limit-

ing climatic requirements would be alicct-

ed in similar ways to those in the

Kosciuszko alpine region. This may
involve reductions in long lasting snow

banks and other factors determining the

distribution of some specialised plant com-

munities (Ashton and Williams 1989;

Kirkpatrick and Bridle 1998, 1999).

liow'ever, alpine regions in Australia vaiy

in total area, altitudinal range, current pat-

terns of snow cover, composition of com-

munities and existing intensities and types

of human impacts (McDougall 1982;

Ashton and Williams 1989; Costin 1989;

Kirkpatrick 1989, 1997; Good 1992;

Kirkpatrick and Bridle 1998, 1999; Costin

et al. 2000), so the overall patterns may be

very different in each region, llow^ever, it

is clear that reductions in the duration ot

snow cover are likely to attecl all ol the

alpine regions in Australia.

Limitations imposed by current under-

standing of the Kosciuszko alpine envi-

ronment
This study has intentionally examined the

more direct responses ol communities to

primary climatic lactors tor two reasons.

Firstly, it appears that climate is a crucial

factor determining the distribution ot the

communities, with edaphic. topographic

and biotic factors also important, but often

broadly correlated with climatic variables

(Costin 1954; Kirkpatrick and Bridle 1998;

Korner 1999). Summer temperatures, rain-

fall, duration of snow cover and low tem-

peratures in winter have all been proposed

as defining factors for alpine communities

in Kosciuszko National Park and other

alpine areas (Costin 1954; Carr and furner

1959; Wimbush and Costin 1979; Ashton

and Williams 1989; Ciood 1992;

Kirkpatrick and Bridle, 1998; Clarke and

Martin 1999). Therefore, changes in these^

variables arc likely to alter the ecology ot

the Kosciuszko alpine ecos\'Stem.

'fhe second reason for the locus on physi-

cal and specillcally climatic lactors, rather

than biotic factors, is that information about

biotic interactions al the community level is

limited for the Australian Alps. For exam-

ple, the composition and location of ditfer-

ent soil biota has been proposed to be an

important factor alTecting changes in vege-

tation in alpine communities in response to

climate change. Due to the limited infonna-

tion available about their role in the ecosys-

tem, it is difllcult to speculate about the

possible effects of climatically induced

changes on the soil biota.

Although a little more is known about the

role of insects and other animals in the

alpine zone, particularly with respect to

herbivor) and pollination (Carr and 1 umer

1959; Inouye and Pyke 1988; Ashton and

Williams 1989; Wilson 1994; Cireen and

Osborne 1994; Pickering 1997; Stock

1999) the extent of the information is still

inadequate for more detailed predictions.

Therefore, it is clear that a better under-

standing of the potential impacts of climate

change on this important and Iragile

ecosystem requires active research into the

current ecology ol this system, and that

this research must be given a high priority.
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Investigating Interconnectivity in a South-eastern Australian

Forest Ecosystem

Charles McCubbin'

Introduction

Australia is home to more plant and animal

species than most other countries on eaith.

Separated from other landnuisses of the

world for about 50 million years, the unique

llora and fauna have evolved into life forms

and ecosystems found nowhere else.

Left to themselves for so long, each
organism of an ecosystem has formed rela-

tionships that rely on others for their food

resources, habitat needs and reproduction

strategies. No single living emit) exists by

itself; instead, it is connected to and depen-

dent on many other organisms and abiotic

factors present in the same system. That is,

it depends on its environment.

Relationships between organisms arc

very complex and reliance on preferred

food items varies o\er the seasons as avail-

ability changes. If one link is broken and

one species removed from the chain the

organism that relies on it may also disap-

pear. Climate or any other factors that limit

the distribution of one organism may also

limit the distribution ol' other interdepen-

dent organisms.

In our lime, the remaining natural systems

of our coLimry arc under relentless pressure

from the burgeoning human population and

much of the landscape has become degrad-

ed and fragmented. Lack of knowledge and

understanding of the importance ol' the

relationships at work in the ecosystems

may result in the irretrievable loss of key-

PO Box 248. Sale, Victoria 3850
Email cmccubbin@hotkey.com.au

stone species. It is not Just trees, mammals
and birds that are lost v\hcn land is cleared,

fhe framework of the ecosystem is also

lost; the microscopic fungi and bacteria,

and invertebrates on wliich the larger

organisms depend, fhe interdependence of

all life is poorly understood and as our

understanding ofw lial is lost is inctimplele,

the loss may also be irreversible.

This essay discusses methods of explor-

ing a functioning ecosystem based on this

concept. I'he first part of this essay outlines

some of the many variables involved in a

forest ecosystem and highlights aspects that

may not be immediately obvious to

observers of natural history. This should

illustrate the importance of many imder-

rated organisms (e.g. invertebrates, fungi)

to the proper functioning of an ecosystem.

The second part provides examples of

interconnectivity in the environment and

demonstrates how the presence of one
component in multiple interactions links

many species together.

The final section looks at an approach to

explore these interactions that would allow

the participation of school children and

field naturalists. By documenting many
links of inlcrconneclivity, important Mink

species’ can be idenlilled and the likely

consequences of losing a link species can

be speculated upon.

This knowledge of ecosystem functions

will provide evidence for this and future

generations of the interdependence of all its
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components and the importance of each
organism within, and the complexity of, the

ecosystem. It should also convince specialist

and generalist naturalists that all groups of
organisms are important in the environment.

Ecosystem processes

An ecosystem such as an Australian for-

est is not just an assembly of plants and
animals, some of which have commercial
value, while the majority do not. Most of
the components have evolved together and
are mutually interdependent: all forests are

in a continuous state of change, either

through the aging process, climate change,

extreme weather events, fire or even the

annual seasonal cycle of rising and falling

productivity and fertility. A forest can be
likened to a single living entity.

Below', some important ecological process-

es are outlined, to give an idea of some of
the types of interactions that occur in forest

ecosystems. This is not intended to be a
comprehensive survey of all processes that

occur, but to give a taste of some of the

important ones.

Forest systems

Many Australian forests grow on poor
soils where the standing biomass repre-

sents nearly all the available nutrients. The
stability of the system is dependent on the

extent to wliich biological waste products
and the total mass of any organisms at the

end of their life span are converted by
decomposers into forms available for re-

absorption by plants. Losses from the sys-

tem of key elements and trace elements by
leaching, erosion, logging or other land

clearing must not exceed the rate at which
bacteria, protozoa and fungi can convert
insoluble forms into compounds that plants

can absorb. Recruitment of key elements
by lungal or bacterial action is slow and
incompatible with large-scale harvesting of
timber or other organic natural resources.

Trophic levels

Ecosystems can be visualised in terms of
one or more food webs, w'hich illustrate

connections between organisms. The rela-

tive position of each organism is known as

its trophic level. Green plants, the har-

vesters of the sun’s energy and producers
tor the entire community, occupy the first

trophic level. The second level is the plant

eaters or herbivores. The third trophic level

is occupied by the carnivores that eat the

herbivores. In addition, there are side
chains that include the parasites that attack

organisms at all trophic levels and the

decomposers that convert dead organic
matter into forms that plants can reuse.

Some omnivores and predators have places

in more than one trophic level.

Within a functioning forest ecosystem the

relationship betw^een prey and consumers
(herbivores, carnivores or omnivores) is

varied. In the simplest scenario, prey
organisms become more numerous, allow-

ing their predator numbers to increase. This
reduces prey abundance causing predator

numbers to decline. The cycle then begins

again. More often than not the position of a

species in an ecosystem is the result of mil-

lennia of co-evolution.

Prey species develop a range of defence
strategics. For example, plant species have
developed a variety of toxins (1080 in

Gastrolobiiim sp.), thorns (Blackberry) or
hairs (nettles) as protection against preda-

tion; cane toads have toxins and skunks an
offensive smell. The gradual development
of defence strategies by prey exerts a

selective pressure on their predators,
favouring those that become tolerant to

toxins or develop techniques to overcome
these defences. A predator that is too suc-

cessful will destroy its own food supply
while the prey that is free of the selective

pressure of a predator may do likewise and
may also lose fitness when weak or inferi-

or strains are no longer culled. It is a con-

tinuous process and an advantage to both
predator and prey to maintain some sort of
balance. However, it is an extremely com-
plex process and the dynamics are not fully

understood even in these seemingly simple
situations.

Biochemical processes
A functioning forest ecosystem involves,

and is dependent on, a multitude of chemi-
cal processes. These include the develop-

ment of toxins for both defence and attack;

the production of surfactants that wash off

foliage to improve soil penetration by rain;

and the production of hormones and
pheromones that regulate almost every
facet of life. There is even the production

of growth and germination inhibitors by
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plants, or indirectly by symbionts, directed

against competitors or even against off-

spring that may otherwise compete for the

available nutrients in the root-zone of the

parent.

Symbiotic relationships

It is not uncommon for a degree of

accommodation to develop betw^een one

organism and another that would use it for

food. An adult insect may be an impoitant

pollinator of its larval host, but its lar\ ae

may only consume the less toxic new or

juvenile foliage or attack only old or sickly

plants with reduced defences. Frequently

this accommodation develops into symbi-

otic relationships: non-lelhal parasitism,

commensLialism or mutualism.

Symbiosis occurs when different species

live together to the benefit of at least one

of those species. Mutualism occurs when
both symbionts benefit from the relation-

ship. Symbiotic or mutualistic relation-

ships between unrelated organisms are

very common and many have evolved to

the point where one or both partners can

no longer survive outside the relationship.

Some of the more complex relationships

involve more than two organisms, e.g. the

tripartite relationship between fungi,

potoroos and eucalypts.

Soil organisms

Bacteria and fungi are likely to be one of

the largest components of forest ecosys-

tems. In the decomposing litter on the sur-

face and the root-zone beneath each square

metre of forest soil, there are countless bil-

lions of bacteria and kilometres of fungal

filaments, together with millions of proto-

zoa, nematodes, mites and springlails plus

countless thousands of other invertebrates,

most of them still undescribed.

It is easy to think of forests in terms of

their above-ground visible components and

to ignore the considerable proportion of the

biomass that is beneath the soil surface. The

roots of plants are obviously a large compo-

nent. As plant roots grow through the soil

they release sugars, amino acids, gummy
polysacchai'ides and other compounds mak-

ing the root-soil interface a zone of intense

activity where bacteria and fungi prolifer-

ate. Such an active population of microor-

ganisms can influence plant health in many

ways: it can aid in the release of nutrients

from soil and stimulate the production of

plant growth hormones. Root exudates also

attract pathogens. Fungi and bacteria pro-

duce defensive chemicals to protect them-

selves against each other; these are the

source of many of our antibiotics.

fhe soil can be thought of as almost a

living entity in its own right, in which the

primary action taking place is the break-

down of organic matter and the release of

plant nutrients.

Succession

A climax dr>' sclerophyll forest is a fully

developed community, the final and most

stable stage of a long proce.ss called succes-

sion. I'his is the process in which an empty

space is first colonized by a simple commu-
nity of pioneer species that are gradually

replaced by increasingly complex assem-

blages culminating in a forest community

that characterises a particular region, At

each stage in the process species appear,

become more numerous, then decline as

successional stages become less favourable

to them. No successional stage supports all

the organisms which can be found in a

region.

Destruction of a part of an existing

ecosystem by recurrent events such as fire.

Hood, storm or landslide ensures that no

forest remains a climax community forever

and that species specialised for particular

successional stages always have habitat

available. As forest areas are fragmented

by human activities, individual segments

may no longer be large enough to ensure

all successional stages exist, resulting in

species loss.

Diversity is always desirable, because an

assortment of organisms can exploit the

resources of an environment more fully

than a single species. The greater the

diversity of a functioning ecosystem the

belter tl will withstand adverse conditions.

Coping with adverse conditions

Many organisms in the forests have

evolved strategies for coping with adverse

seasons or conditions through: the produc-

tion of resistant seeds or spores; the ability

to fast for extended periods; reduction in

activity through dormancy, hibernation,

aestivation or diapause; local movement
between microclimates or seasonal shifts

to different elevations.
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Even in the same general locality there

can be considerable differences in the

species mix and the total biomass of the

forest, depending on the aspect, e.g. in

hilly country. Differences in geology or

soil type can have a profound effect on
what grows where, as can variations in

available moisture, with stream sides and
seepage lines often clearly indicated by the

greater vigour and diversity of the commu-
nities they support.

Migration and dispersal

Substantial numbers of animals migrate,

panicularly Hying vertebrates and insects,

resulting in movement both in and out of
particular locations. Australia has its share

of long distance seasonal bird migrants, as

well as birds, bats and insects that make
shorter seasonal journeys. There are also

non-seasonal or nomadic movements in

response to irregular rainfall, periodic

drought, food availability or population

movements. Migrating animals always
have the potential to transport seeds,

spores, viruses, bacteria and parasites

along their migration routes, with potential

consequences for receiving environments.

Many organisms disperse in an entirely

random fashion, taking advantage of air

and water currents or hitching rides on
passing animals. I lowever, there is no cer-

tainty that their ultimate destination will be
suited to their requirements. These organ-

isms normally have very high rates of
reproduction that can withstand wastage,
and they are always ready to exploit any
favourable niche that becomes available.

Spiderlings using gossamer parachutes
utilise air currents as do viruses, the spores

or cysts of bacteria, fungi, moulds, liver-

worts, mosses, ferns, and the minute eggs

and specialised cyst or spore stages of
some invertebrates; animals become
unwitting hosts and transporters of burrs,

ticks and other parasites.

Innumerable plants and fungi produce
fruiting bodies that have evolved with and
are often eaten by animals. The animals
disperse the enclosed or attached spores or

seeds, either dropping the seed once the

softer fruit tissue is consumed or by void-

ing the spores or seeds ingested with the

fruit in their droppings. In some cases the

co-evolution is so specialised that spores

or seeds will only germinate after passing

through the gut of a particular evolutionary

partner or partners, e.g. mistletoe and the

Mistletoebird.

Many small insects and seeds have
evolved for dispersal on the wind or by
water. Larger organisms may be carried

out of their regular range by extreme
weather events such as storms.

Human activity is now' responsible, both

intentionally and accidentally, for the

introduction of a huge variety of organisms
to new locations; sometimes with damag-
ing consequences for their receiving envi-

ronments. Very few places on earth have
not been affected. These new patterns of
dispersal by humans create collections of
organisms that have not evolved together

and consequently often do not function as

a natural ecosystem.

Interconnectivity in a south-eastern
Australian forest ecosystem

To illustrate this point of extensive inter-

connectivity in the Australian landscape,

interactions betw'cen several members of a

forest ecosystem arc described below. The
systems are divided in signillcant interac-

tions with wattles (System 1), those with

cucalypls (System 2) and those that

include both wattles and eucalypts or other

members of the first two systems (System

3). These interactions could easily be
grouped or classilled many other ways; the

main purpose, however, is to show the

strong connections, and in some cases
dependence, between species.

System I

Sugar Glider Petaunis hreviceps (Fig. 1)
-

feeds on nectar, invertebrates, inverte-

brate exudates, sap from eucalypts and
Acacia (Fig. 2) gum. The Acacia gum is

produced by the plant as a wound
sealant in response to boring beneath the

bark by Goal Moth Xyleutes sp. (Fig. 3)

and longicorn beetle grubs (family
Cerambycidae). The favoured trees of
Sugar Gliders are Late Black Wattle
Acacia mearnsii and Silver Wattle A.

dealhata. During winter only Acacia
gum and sap from eucalypts is available

for Sugar Gliders.

Christmas Beetles Anoplognaihus sp. (Fig.

4) are included in the Sugar Glider’s
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Fig. I. Sugar Glider Petaurus breviceps.

Fig. 3. The Wattle Goat Moth Xyleutes sp.

diet. Where Sugar Gliders are no longer

present, Christmas Beetles proliferate

and defoliate the trees.

Yellow-tailed Black-cockatoo Calypto-

rhynchus ftmereus - feeds on Goat Moth

and longicorn beetle larvae obtained

from wattles.

Wattles produce seeds with elaiosomes

(nutritional structures) attached. These

have evolved to encourage anls and

birds to disperse the seeds of the parent

plants. Ants and birds receive a nutri-

tional treat, and wattles have their seeds

dispersed more widely which improves

their chances of germination.

Nitrogen is an important nutrient tor all

plants but it is not easily accessible to

them, except through the decay ot

organic matter or the agency ot nitro-

Fig. 4. Christmas Beetle sp.

gen-fixing bacteria and blue-green algae

that convert atmospheric nitrogen into

forms that plants can use. Some soil bac-

teria infect compatible plants to torm

root nodules where nitrogen fixing takes

place. The best known of these belong to

the genus Rhizobium that form symbio-

tic relationships with wattles, Cassias

and pea flowers.

System 2

I’ong-nosed Potoroo Potorus tridactylus

and the Long-fooled Potoroo P. longipes

arc highly dependent on fruiting bodies

from mycorrhizal fungi in their diet.

Eucalypts are an important source of nectar

for mammals, birds and invertebrates.

Mammals, birds and invertebrates are pol-

linators of eucalypt flowers.
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Eucalypts are an important source of nest-

ing hollows for mammals and birds.

Christmas Beetles feed on the leaves of
eucalypts. Where beetle numbers prolif-

erate, eucalypts may be defoliated by
feeding pressure.

The ichneuman wasp Lissopimpla excelsa

is an important pollinator of the Tongue-
orchid Cryptostyds erecta. The orchid

flower mimics the pheromones emitted

by the female wasp and attracts male
wasps that try to mate with it. The frus-

trated wasps fly from flower to flower
taking pollen and depositing it as they

go. The orchids are dependent on the

wasp for pollination.

Orchids are dependent on fungi in nutrient

deficient soils where the fungi enable
the seeds of the orchid to germinate.

Mycorrhizal fungi form a symbiotic rela-

tionship with many plant species. The
fungi take nutrients from the soil and
make them available to plants particular-

ly on soils that would otherwise be
unable to support them. In return, the

plant supplies the fungi with carbohy-
drates and vitamins.

Mycorrhizal fungi have evolved a range of
strategies for spore dispersal. Hypogeous
fungi fruit underground and produce
pheromones to attract animals which dig

them up and eat them. Spores may be
dispersed during feeding by the animal;

attaching to the fur of the animal during

eating and later being brushed off; or by
being deposited in droppings.

System 3

Mistletoes are semi-parasitic, relying on their

host for nutrients and water. Many differ-

ent plant species, including Acacia
(System 1 ) and Eucalyptus (System 2), are

host to mistletoe. Some mistletoes infest

many species of trees and shrubs while
others arc specialised (host specific).

Mistletoebird Dicaeitm hinindinaceum
prefers the fruits of mistletoes and is an

important dispersal agent for the mistle-

toe. Their method of voiding the seeds
and attaching these to the plant is a reli-

able dispersal medium.
Flower wasps (subfamily Thynninae) para-

sitise the larvae of Scarab Beetles by bur-

rowing down to lay their eggs on the

underground grubs. Some of the larger

species parasitise Christmas Beetle
grubs. The next season when the new
flower wasps emerge from the soil, the

wingless females position themselves on
plant stems and use pheromones to

attract the much larger winged males.
The males mate with the females and,

carrying the coupled females curled
under their abdomens (Fig. 5), take them
to feed at the flow ers of various shrubs

and trees, of which they arc often polli-

nators. They also feed on exudates ol'

some scale insects. After feeding, the

females drop to the ground and seek out

the underground grubs on which they lay

their eggs. Grazing animals or human
activity that eliminates the flowering

understorey can disadvantage the flower

wasps allowing Christmas Beetle num-
bers to increase.

Sugar Gliders (System 1) rely on eucalypts

(System 2) for nectar and sap during
winter when invertebrates are scarce.

Mature eucalypts arc a source of nesting

hollows. Sugar Gliders and Yellow-
tailed Black-cockatoos (System 1) are

amongst the mammals and birds that use

hollows in mature eucalypts.

Lichens are a symbiotic partnership between

a fungi (the mycobiont) (System 2) and an

alga or cyanobacteria (the photobiont)

(System I ). Lichens are found in almost

every environment. They are very slow
growing, and some species colonise bare

rock where they initiate soil production.

Epiphytic species adorn the trunks and
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branches of larger plants while others

grow on bare soil. Their main requirement

is water and any mineral traces contained

in it, but lichens can remain dormant for

long periods when it is diy. Many are sen-

sitive to air pollution.

Investigating a functioning forest or

woodlaiui ecosystem

In order to improve our understanding of

the complexity of the environment, I pro-

pose a project that involves documenting
interconnectivity of ecological processes

from single bits of information, gathered by

observers with vaiydng levels of experience

and expertise. The individual pieces ofinfor-

mation gathered can be quite simple, but

when collated into a data bank will reveal

some of the complex relationships in ecosys-

tems. Another benellt of this project is to

allow people to discover this complexity

themselves through hands-on investigation.

Topics for investigation include:

1. What date does each plant come into

flower? How long does it flower?

When do its seeds ripen? When do
they fall? Do these times vary from

year to year?

2. What insects and birds are seen feed-

ing at the flowers? A voucher speci-

men or photograph may be needed to

identify most insects.

3. Does the plant have extra-floral nec-

taries? When do they produce nectar?

What insects are seen feeding from

them?

4. What insects are feeding on the

foliage? Are there any lerps, scale

insects, gall insects or leaf miners?

5. Are ants or wasps or other insects

feeding on the plant exudates? Is any-

thing preying on the scales them-
selves?

6. Have you seen birds feeding on the

galls? What species of birds?

7. Have you tried to observe the galls to

see what insects come out of them?

8. Are there any insects preying on other

insects?

9. Are there any spiders on the plant?

What kind?

10. Are there ants on the foliage? What are

they doing?

1 1. Where are the ants’ nests? What sort of

nest?

12. What time of day is each ant species

active? Are they active all year? When
do they swarm?

13. What food items are they dragging
back to their nests? What do the work-
ers eat for their ow n energy needs?

14. Which birds seem to be eating inverte-

brates, including spiders?

1 5. What fungi can you find? What time of

year? Fungi include moulds and rusts.

Can you find fungal threads in ti’.e leaf

litter?

16. Can you find invertebrates that are

associated with fungi? Can you raise

some maggots and grubs that decom-
pose some mushrooms?

17. How many different kinds of mosses,

liverworts or lichens can you find?

Where are they growling?

18. Are there any liny organisms crawling

around in the leaf litter, when it is dry,

when it is damp? Can you identify

them?

19. if you I1nd grubs and caterpillars on

plants can you raise them to find out

what they turn into, photographing and

dating all stages?

20. What insects come to the bodies of
dead animals? How long do they take

to arrive? How many different sorts?

In what order do they come? Over
what passage of time? A fresh road-

killed Rabbit will teach you a lot.

The list of questions that can be asked is

endless, and each piece of information can

be collated by children and their teacher

and then kept in a data bank. Different ani-

mals will be found on plants at different

limes of the year. Some insects will only

be common at intervals of several years. Is

this due to weather conditions that hap-

pened to suit them or do they have life

cycles of more than one year?

The task of investigating the complexity

of ecosystems is immense, but faced w4th

the consequences of accelerating biodiversi-

ty loss, can we afford not to attempt it? By

collecting the data we increase our knowl-

edge of the interconnectivity of species.

Some aspects of this undertaking would

require the level of.skill and equipment

only found in universities or research insti-

tutes, but simple natural history observa-

tions of readily observed taxa by school
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students and non-specialists will greatly

advance our knowledge of ecosystem func-

tion. Any number of contributors, especial-

ly school children, can become involved,

and the participation of members of the

Field Naturalists Club of Victoria and other

field naturalists clubs around the stale can

provide expertise and enthusiam to the

investigations.

Adopting a single patch of bushland for

long-term repeat observations may be the

best option, particularly for schools,

because the amount of information that can

be gained in one place will amaze most
participants and be an education in itself

Each student could be allocated only one
or two plants in a given study area to mon-
itor through the year, rect>rding the data on
standardised pre-printed sheets with map
references and columns for information.

Comprehensive databases for Victorian

biota already exist, such as Atlas of
Australian Birds, Atlas of Victorian
Wildlife, Flora Maps, Fungiinap etc. The
information collected by students at the

schools that adopt a patch of bushland
could provide valuable additions to these

databases.

Distribution maps of each species can be

placed over a geological map of Victoria

and reveal correlation between a particular

plant and a particular soil type. Likewise
contoured maps of Victoria or maps show-
ing the isohyets would indicate if either of

these factors were critical to a particular

plant’s distribution. Organisms with partic-

ularly strong connections to a plant would
include pollinators, seed dispersal vectors,

bacterial or fungal symbionts. If any of

these species are threatened or endangered
then this will threaten the continuance of

the organism that depends on them. The
survival of herbivores able to consume
many different plant species is more secure

than those that feed on only one species.

The discovery of connections will give

forewarnings of the consequences of any
species loss. Key species have a place in

many different connections and the relative

importance of any organism can be ascer-

tained by how often it features in other

species’ ecology.
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FUNGIMAP- NATIONAL CONFERENCE
Rawson, Gippsland, Victoria - Thursday 1 5"'-Tuesday 20"' May 2003

The ideal opportunity for anyone with an interest in fungi to learn and practice fungi

identification.

Fully-catered, basic accommodation is available on-site. Transport is

available from Melbourne. Cost: $400 all inclusive, or $75 for just Friday’s talks.

For further information and a Registration Form, please contact the

Fungimap Coordinator, Gudrun Evans, at the Royal Botanic

Gardens Melbourne.

Phone: (03) 9252 2374 or Email: fungtmap(@rbg.vic.gov.au

Website: http://fungimap.rbg.vic.gov.au

Bookings close IS"* March 2003
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Australian Natural History Medallion 2002

Ian Endersby

Lady Southey, Lieutenant Governor of
Victoria, presented Ian Endersby with the

2002 Australian Natural Historv Medallion

on 1 1 November 2002. Ian's interest in

natural hisloiA’ has been life-long and his

most important contribution lias been shar-

ing his knowledge witli others.

One of Ian's major acliievemenls was the

organisation and management of the

RAOU (now Birds Australia) Victorian

Wetland Bird Survey. Between 1087 and
1992, over 200 amateur observers counted

birds on more than 400 wetlands through-

out the State, four times a year. He did

most of tlie planning for the project,

recruited observers, obtained funding,

managed all of the correspondence, count

sheets and printout correction, and wrote

quarterly newsletters. In a similar fashion,

he was involved in the planning of an
invertebrate survey for the FNCV at

Glynn's Reserve, Wairandyte in 1996. lie

organised permits, prepared identiUcation

manuals for ants and beetles, and assisted

w ith the training of participants, as well as

participating in the collection and sorting

of material. Ian has also contributed to the

Edithvale Wetland Bird Survey, the Organ

Pipes National Park Insect Survey, the

RAOU Bird Atlas, the Galah and Lorikeet

Surveys conducted b)' the Victorian

Ornithological Research Ciroup, and the

Fungimap Project.

The following accounts show how Ian's

expertise in natural history led to important

discoveries and conservation actions. In

1969, Ian visited the only population of the

Cabbage Free Palm Livistoria ausrralis in

Victoria, lie wrote to the then Forests

Commission drawing their attention to the

Palms and the need for preservation. As a

direct result of his lobby ing, a reserve ol'

620 acres was set aside for the preservation

of the Palms. Ian was also instrumental in

the discovery oi' Uemiphlehia mirabilis on

Flinders Island. The species had previously

been known from Victoria and fasmania

and Ian played an important role in filling

in the gap in the species distribution. The
details of this new locality record were
published in Xofu/ac Odonatologicac.
During a year-long study ol' the lUham
Copper Butterfly Paruliiciu pyrodiscus
liicida, Ian established new' information

about the life history of the species that

was of conservation significance, and this

study was published in the Proceedings of
the Royal Society of\ letoria.

For a year, in 1997, Ian was ‘Naturalist in

Residence' for The \letorian Naturalist

when he wrote on topics ranging from
insects and spiders to fungi and the mecha-
nism of tides. He also initiated the scries on

‘How to be a field naturalist' in The
I’ietoriun Naturalist which provided an

introduction on how to go about the study

of each facet of this broad topic. Ian has

also had many articles and hook reviews

published in refereed journals such as The

Tictorian Naturalist. Australian Ento-
mologist. Victorian Entomologist and
Proceedings of The Royal Society of
Victoria, and other nature and club publica-

tions. His most popular subjects have been

in the fields of entomology and ornithology

but he can also extend his wide knowledge

to cover other ecological and conservation

issues. In 1992 Ian began contributing to

Recent Ornithological Literature, the inter-

national abstracting service sponsored by

the American Ornithological Union, the

British Ornithological Union and the Royal

Australasian Ornithological Union and so

far he has supplied o\ er 600 annotated cita-

tions. I le has also researched and assem-

bled a bibliography of over 500 citations on

the natural history of Norfolk Island. Lhis

he has provided to the Norfolk Island Flora

and Fauna Society, the Conservator of

Public Reser\'cs and Environment Australia

as well as researchers on the island. There

are sections on birds, botany, geology,

invertebrates, marine life and pests.

Ian is a much sought after speaker both to

professional societies and amateur groups.

He regularly makes presentations to Held
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naturalist groups, bird societies, garden
societies and ‘friends’ groups such as

Geelong Bird Observers Club, Friends of
the Royal Botanic Gardens, Glen
Waverley Garden Club, Victorian
Wetlands Trust and the Melbourne Junior

Field Naturalists Club, to name but a tew.

Talks about insects or bird behaviour are

favourites, but he can speak on topics as

diverse as cosmology, petroleum geology
and strategic planning for conservation

organisations. The talks arc generally illus-

trated with Ian's own high quality slides

and examples of his nature photography
can also be seen on Museum Victoria’s

website. Ian has membership in over 20
natural history, entomology, ornithological

and conservation societies and is an active

participant in the Royal Society of
Victoria, the Entomological Society of
Victoria, the Field Naturalists Club of
Victoria and Birds Australia.

In recent years Ian has acted as a nature

tour guide, re-enacting one of Ferdinand
von Mueller’s journeys in the centenary

year of his death, and taking international

tourists through eastern and central

Australia, and the Kimberley and Arnhem
Land for the New York-based Lindblad
organisation. Ian has led bird watching and
insect excursions for many amateur natural

history and conserv'ation groups. He spent

time at the Mount Buffalo Chalet as resi-

dent naturalist, giving talks and leading

field trips to examine the birds, plants,

geology and alpine ecology of the area. He
was also the leader of the invertebrate sec-

tion of a field week to commemorate the

centenary of Mount Buffalo National Park

in 1998.

Through the Royal Society of Victoria,

Ian has arranged seminars on molecular
taxonomy, insect conservation and alpine

ecology. He developed and presented an
introductory course on insects for the

Barren Grounds Bird Observatory, pre-

pared a manual to aid the identification of
most Victorian aquatic invertebrates to

family level, and published a current
checklist to the Stale’s dragonfly fauna,

logging changes in nomenclature and new
records.

Ian Endersby has maintained the tradition

of the amateur naturalist who, in his spare

time, has built a solid knowledge of a

broad range of topics and sought to relate

the various elements to each other. The
wide-ranging interests and public educa-
tion activities of Crosbie Morrison and
Norman Wakefield were his early role

models. He is erudite, inquisitive and, most
of all, happy to pass on his own hard-got-

ten information and to encourage others to

accept the challenge of taking their natural

history studies to a higher level. He is

comfoilable talking with practising scien-

tists and with those just starting in the

field. Watching the growth of those for

whom he has acted as mentor could be
considered his greatest natural history

achievement. Congratulations Ian.

The Entomological Society of Victoria

Inc nominated Ian Endersby as a recipient

of the Australian Natural History
Medallion.

(Prepared by Merilyn Grey from the citation accompa-

nying the nomination.)

Special Issues

The Victorian Naturalist

Murray River Special Issues, Volume 119 (3 and 4) 2002

Frederick McCoy Special Issues, Volume 118 (5 and 6) 2001

Fungi Special Issue: Fungimap Target Species and Truffles of Australia,

Volume 1 18 (2) 2001

Copies are available for purchase from FNCV Office,

Locked Bag 3, Blackburn 3130, Victoria.

Price: $8.50 per issue; $5 for Fungi Special Issue (includes postage)
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Tribute

Natalie Joanne Smith

1974-2002

Naturalist

Natalie Smith Joined the Field Naturalists

Club of Victoria in 1996. In October 1999

she became an FNCV Council member
and Conservation Coordinator for the

Club, a position she held until ill health

forced her retirement in December 2000.

During this period she was also the FNCV
representative for Environment Victoria.

Natalie grew up in the Melbourne suburb

of Viewbank, attending Viewbank Primary

School and Ivanhoe Girls Grammar. She
subsequently studied Biological Sciences

at La Trobe University, Bundoora Campus.
Melbourne, where she majored in Zoology

and was awarded a BSc (Hons).

In common with man> young
Australians, Natalie’s childliood was char-

acterised by a love of sport and the out-

doors. A keen sportswoman, she was also

an active participant in the Viewbank Girl

Guides. But the dominant theme in

Natalie’s life was her love of natural histo-

ry and the bush. From her school years

onwards, she had a particular interest in

and love of Australian wildlife.

On completion of her degree, Natalie

worked with the Australian Trust for

Conservation Volunteers on bushland
restoration projects. She obtained a term

Ranger position with Parks Victoria at

Sugarloaf Reservoir Park in 1997. In 1998

she secured a permanent Ranger’s position

at Yarra Bend Park in Melbourne, a posi-

tion she held until her death in .luly 2002.

Natalie was an active FNCV member,
with a particular interest in the activities of

the Fauna Survey Group. In the short time

she held the position of Conservation

Coordinator, the issues she addressed
included the following:

• Big Hill Goldmine Development. Stawell;

• Epson Welland Housing Development
{on a significant remnant of Plains Grassy

Wetland. West Gippsland);

• Marine National Parks— Joint submission

with Marine Research Group;
• Regional Forests .Agreements - submis-

sion on Western Victoria and East

Gippsland Consultation Papers;

• Victoria's Biodiversity Strategy 1997 -

FNCV talks and field trips to investigate

issues and invitation to members to form a

working group;

• Box Ironbark Forests and Woodland
investigation;

• Support for the creation of a Rushworth-

Mt Black National Park;

• Statement of FNCV policy on State

Forest Management, Vegetation Thinning,

Apiculture and F,ucalyptus Oil Production;

• Greens Bush. Mornington Peninsula
National Park - submission to Mornington

Peninsula Shire Council objecting to

increased use of equestrian ground;

• Goolengook Forest Blocks - letter to the

Premier supporting addition to En-inundra

National Park.

Natalie was an active contributor on the

FNCV Council. At the time ill health

forced her resignation, she was organising

a diverse program of speakers and excur-

sions around the theme of Biodiversity.

Natalie exhibited a love of life and a deep

love of the environment. She liked nothing

better than being out in the busli and she

relished the opportunities the Club provid-

ed for close encounters with our cryptic

wildlife. She recognised the threats to

Victoria’s natural heritage and, in both her

w'ork and her recreation time, she strove to

protect that heritage.

Although reserved by nature, Natalie left

a lasting impression on everyone she met.

Without ever pushing herself forward, she

was a solid contributor within the Club and

a good-humoured companion on field trips.

Her quiet passion for the environment was
well known to her friends and colleagues,

as was her commitment to work for its pro-

tection. In many ways Natalie represented

the spirit of' the FNCV. Her tragic and

untimely death, after a lengthy battle with

cancer, is a great loss to the Club, her fami-

ly and to all who knew her.

(This tribute ha.s been compiled I'rom int'ormation

kindly provided by Peter Lynch, Ann Whlliamson,

Sheila ] loughton and Fiona Casey.)
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Book Review

The Long Dry: Bush Colours of Summer and Autumn in

South-western Australia

by Alex George

Publisher: Four Gables Press, 2002. RRP $20

This book of 92 pages is mainly a pictorial

essay on the vegetation of south-western

Australia during the driest months. The
author has observed over a long and distin-

guished botanical career certain subtle

changes that occur in a variety of species as

they begin to dry out. As the available water

decreases and the plants show signs of
stress, the colour of their leaves begins to

change with the result that hillsides or

heathlands can display very autumn tonings.

It is well known that a number of our plants

have developed the ability to lose a dramatic

amount of their moisture content and then

fully recover once rains arrive. These are

known as 'resurrection plants' and include

genera such as Ho)ya, Chiela}7thes etc.

This publication for the first time, I think,

actually verbalises and illustrates this phe-

nomenon, and it is interesting to note the

return of plants to their normal condition

once the moisture and lower temperatures

arrive. The summer that highlighted this

occuiTence was as recent as 2000/1. Some
of the photographs date back to the 1 970s,

which reinforces the concept that this phe-

nomenon is not new but is part of the evo-

lutionary development of species.
Not in all cases were the affected plants

able to recover; some species appeared
more susceptible and turned up their toes.

It is interesting to see that the dates are

included in the captions so that an under-

standing of the time frame can be

achieved. It is as part of this captioning

that a little more explanation of the images

is given.

We say that a picture is worth a thousand

words, and this is relied upon by the author

as there are fewer than five pages of text.

However it is in that text that the questions

are raised which could encourage future

research that may shed some light on the

plant physiolog>' and ecology of this phe-

nomenon.

The book certainly draws our attention to

isolated instances that the viewer may have

obseiA^ed around the country after drought

conditions.

Two smaller sections highlight alternative

ways stressed vegetation attempts to sur-

vive. The first is using other ‘close down’
techniques such as shedding or shrivelling

of foliage to cover and protect shoots or

rootstocks. The sacrifice of branches to

enable overall plant survival, or the com-
plete defoliation of an individual to ensure

the stems remain alive, provides the chance

of rejuvenation once conditions improve.

Secondly, attention is drawn to the sum-
mer/autumn flowering of plants as a sur-

vival strategy.

A number of observation sites have been

selected and regularly visited, and it is

from recordings made that this book has

arisen. It is applicable specifically to the

‘wildfiowcr corner' of WA but has a gen-

eral application to the way we see the bush

under dry conditions.

It is indexed and supplies a comprehen-

sive further reading list.

Trevor Blake
22 Vista Avenue

East Ringwood, Victoria 3 1 35

Fires and the High Country

The Independent Scientific Committee Interim Report on Kosciuszko National Park i.s now available

for comment. Those with an interest in fire as a natural process or a management tool will be very

interested in the section on fire values, written before the recent bushfircs in NSW and Victoria

occurred. There are also chapters on earth sciences values, karst values, fauna values and pressures on
these values, among many others. The report is available on the web at www.npws.nsw.gov.au under
Independent Scientific Committee Interim Report. A free copy of the report on CD is also available

from NSW National Parks by telephoning 1800 200 208. Printed copies are limited. Thank you to Dr
Catherine Pickering of Griffith University for bringing this important report to our attention.
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Discovering Mount Buffalo

by Philip Ingamells

Publisher: Victorian National Parks Association. 2001. 80 pages, soft cover.

ISBN 1875 1 00 1 48. RRP $I4.95(inc GST)

As a distinctive and spectacular land-

scape feature, the Mount BulTalo granitic

plateau always seems to invite exploration,

whether viewed from near or afar.

Explorers lliime and Hovell passed by it in

1824 and gave it the present name, and
Thomas Mitchell sighted it in 1835, but it

was the 27-year-old botanist Dr Ferdinand

Mueller and Ciardens Superintendent John
Dallachy who, in 1853. made the first

rmWei/ exploration of the plateau. By this

time, the surviving original inhabitants of

the area, the Taungurung people, had mostly

been relocated to mission stations elsewdiere.

Much has been written about the Mount
and its history since Mueller's explo-

ration— in the National Park's centenary

year we had The Mount Buffalo Story,

1898-1998’ by Webb and Adams, and the

special issue of The Victorian Naturalist

(October 1998). However this new little

book, 'Discovering Mount Buffalo', will fill

a special niche. The word 'discovering' in

the title is the key to its intended purpose —
it is designed to help anyone experience the

satisfaction and excitement which comes
from making one’s own discoxeries, rather

than merely being provided with informa-

tion. And as the book's opening line states

encouragingly, ‘Of all Victoria's national

parks. Mount Buffalo is perhaps the most

generous in revealing its treasures.'

This is an attractive, inlbrmation-rich yet

compact Held guide which recognises that

people will make discoveries in many dif-

ferent w ays and on many levels.

After some background on the Mount's
geological origins, and a brief summary of

the area's Aboriginal and post- 1850s
human history, the greater part of the book

is devoted to clear guide notes to twenty-

eight walks. These range from short and

easy walks (including some tracks suitable

for people w'ilh disabilities) through to

longer and more challenging ventures (in

winter as well as warmer weather). The
particular features and emphases of each

walk are clearly identified as an aid to

planning. History, natural features, safely

precautions and other appropriate visitor

practices are skillfully intci'woven through-

out the descriptions; references to

Aboriginal culture and names are incorpo-

rated where known. Seven suitably-scaled

maps by Guy Holt support the walk
descriptions.

Field naturalists will still need to carry

their specialised references for llora and
fauna however—the book's small si/e lim-

its the selection of photos and drawings of

living things to 34 plants (out of some 550
recorded for the Park), thirteen birds, three

snakes, tw'o insects and one mammal. A
comprehensive bird list is included.

It is evident that a great deal of care and

thought has gone into the writing and
design of this booklet. Author Philip

Ingamells, editor Barbara Vaughan and
designer Lauren Slalham have given us a

production which is abundantly illustrated,

W'eli laid out. easy to use and, to my eye.

particularly accurate in content and presen-

tation (^just a few very minor typographical

slips in captions).

Although 1 have been to Mount Buffalo

many times, I'm looking forw'ard to future

visits with this book as a guide. Reading it

has reminded me that there is always so

much more to discover.

Highly recommended!

Leon Costermans
1
'6 St Johns Avenue

Frankslon. Vieloria31^9
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Fauna Survey Group (FSG) Contribution No, 23

The Use of Artificial Nestboxes by Brush-tailed Phascogales

Phascogale tapoatafa in Rushworth Forest

Stuart Dashper' and Susan Myers'

Abstract
The Brush-tailed Pliascogalc rhasco^alv tapoiUafa is a medium-sized carnivorous dasyurid dial is

now considered to be rare in Victoria. In order to gain more information ahtnil the Phascogale popu-
lation of Rushworth Forest the Fauna Suncy (iroup of the Field Naturalist Club of Vicloria has been
studying the distribution and abundance of this species over the last six years^ using a combination
of nestboxes, trapping, slagwalching and spotlighting. Rushworth Forest is a Box-lronbark forest

that, as a result of forestry' practices, is composed mainly of homogenous stands of small diameter
trees, as revealed by a lloristic suney conducted as part ol'this study. During a six-year study period
with 15 inspections, a total of 57 individual Phascogales was found in ^2 nestboxes. Phascogales
were found to mainly use nestboxes in the absence of suitable natural tree hollows. Phascogales
appear to be patchily distributed through the forest and in very low density due to the lack of suitable
tree hollows. In these areas with few mature hollow -bearing trees, nestboxes can be used to increase
Phascogale numbers in the sliort term. The best siting of neslhoxe.s to achieve maximum usage by
Phascogales can be predicted by using a simple lloristic survey of the sites prior to nestbox location,

allow ing a more targeited approach to nestbox siting. The protection of older larger diameter trees,

especially hollow-bearing trees, is needed in Rushworth forest to increase Phascogale numbers. \Jhv
Victorian Naturalist 1 2tl ( 1 ). 2003. 40-48)

Introduction

The Brush-tailed Phascogale or Tuan
Phascogale tapoatafa is a medium-sized
carnivorous dasyurid that lives on a diet of

large arthropods, moths and other insects

as well as small reptiles, mammals and
birds (Cuttle 1983). It has recently been
proposed that the Phascogale is also an

important pollinator of eucalypt tree

species (Goldingay 2000). The Phascogale

is monoeslroLis with all males of the

species dying before they reach the end of
their first year, females sometimes live for

over two years but a single breeding sea-

son is the norm. Previous studies in forest-

ed habitat have shown that I'emale

Phascogales forage over home ranges of
30-60 ha that do not overlap, while males

forage over areas greater than 100 ha.

Male home ranges overlap extensively

with both females and other males (Traill

and Coates 1993: Soderquist 1995a). Even

in good quality forested habitat such as

The Whipstick (immediately north of
Bendigo, central Victoria), the female
home range has been estimated at up to 60

ha (Soderquist 1995a). It has also been
reported that there is a tendency in this

species for groups of females (each w'ilh an

' 13 Ryan Street, East Brunswick, Victoria 3057

individual home range) to be surrounded

by extensive vacant habitat, further reduc-

ing the density of the animal and breeding

possibilities (Soderquist 1995a). Inter-

estingly, a recent study of Phascogales in

remnant roadside vegetation on fertile soil

with a high den.sily of large trees revealed

a small home range of 5 ha (van dor Rcc et

al. 2001 ). Detailed information on the biol-

ogy of the species can be found in Cuttle

(1983). Halley (1992) and Soderquist
(1993a. b, 1995a, b).

The Brush-tailed Phascogale is consid-

ered to be rare in Vicloria and is listed

under the Flora and Fauna Guarantee Act,

198S (Menkhorsi 1995; Humphries and

Seebeck 1997). In recent times the range

of this species in Victoria has decreased

markedly, such that it is now considered

locally extinct in large areas of its former

range, including Gippsland. The strong-

hold of the Phascogale is now the Box-
lronbark forests, and possibly remnant
roadside vegetation, of central Victoria

(Menkhorst 1995; van dcr Ree c! ai 2001 ).

Its short life span and the inherently low

density of this animal, especially in dis-

turbed habitat, make it vulnerable to local

extinction. The fragmentation of the Box-
lronbark forest habitat exacerbates this sii-

40 The Victorian Naturalist
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uation. It is therefore likely that large intact

areas of suitable forested habitat are neces-

sary for the conservation of the Phascogale

in Victoria.

The detection of the Phascogale has been

problematic due to its low density, noctur-

nal habits and generally cryptic behaviour.

The Phascogale w'as only confirmed to

occur in Rushworlh Forest in the early

1 990s (Soderquist et al. ! 996).

Rushworlh Forest, located between the

township of Rushw'orlh in the north and

Graytown in the south, is the largest

remaining contiguous tract of Box-!ronbark

forest in Victoria at approximately 25,000

to 32.000 ha in size (depending upon defin-

ition of forest boundaries). Rushworlh
Forest occurs on nutrient-poor soils on the

foothills on the north of the Great Dividing

Range and is abutted by Redcastic State

Forest to the west and Puckapunyal Army
Reserve to the south. The forest is dominat-

ed by Red Ironbark Eucalyptus tricarpa

and Grey liox Eucalyptus microcarpa. In

the southern part of the forest is Mt Black

Flora Reserv'e. which boasts a more mature

forest featuring Red Slringybark
Eucalyptus macrorhyucha. A more detailed

description of the location, extent and vege-

tation of Rushworlh Slate Forest can be

found in recent reports (bX'C 2()0(); Myers
and Dashper 1999; Wilson and Bennett

1999). The forest is used mainly for the

extraction of hardwood for llrewood and
fence posts (EC’C 2000) and management
practices have resulted in a high density of
small diameter trees and a paucity of
mature, large-diameter hollow-bearing
trees within the forest.

In order to gain more information about

the Phascogale population of Rushworlh
Forest the Fauna Survey Group (FSG) of

the Field Naturalists Club of Victoria

(FNCV) has been studying the distribution

and abundance of this species over the last

six years, using a combination of nestbox-

es, trapping, stagwalching and spotlighting.

Methods
The FSG of the FNCV conducted regular

surveys of the Rushworlh Forest from June
1994 to March 2001 on a four to six

monthly basis using a combination of trap-

ping, spotlighting and nestbox inspection.

The initial surveys conducted by the FSG

from June 1994 to early 1996 used only

trapping and spotlighting to detect the

species.

A TCV nestboxes

In late 1995 the FSG began monitoring a

series of 92 nestboxes that had been erected

in 1 992 by Australian Trust Ibr Conservation

Volunteers (ATCV) with the aim of deter-

mining the presence of the Phascogale in

Rushworlh Forest (Soderquist ei al. 1996).

Ail of the nestboxes have similar dimensions

(22 cm high. 22 cm deep and 40 cm wide)

with an entrance hole diameter of -35 mm,
which w^as designed to allow the entry of

Phascogales but prevent larger animals using

the nestboxes. The entrance hole diameter

also allows other small animals such as the

Sugar Cilider Petaurus hreviceps^ Yellow-

footed Antechinus Anlechimis jlavipcs and

Featherlail Glider Acrohates pygmaeus to

use these boxes.

The nestboxes arc located al 23 sites,

with each site consisting of four nestboxes

along a transect with the nestboxes spaced

at 50-70 m intervals giving a total length to

each transect of 150-210 m. Most lines of

nestboxes arc located in gullies or along

creek lines scattered through the southern,

central and eastern sections of Rushworlh

forest. The nestboxes arc located on the

castem side of the tree approximately 3-4

m above ground. The quality of manufac-

ture of these nestboxes was very variable

and as a consequence repair of a reason-

able proportion of these nestboxes has

been carried out on a regular basis. Some
of these nestboxes have now been replaced

with nestboxes of differing designs.

From November 1999 the FSG ceased

monitoring nine of the ATVC nestbox sites

(36 nestboxes) located in the centre and

south of the forest as in nine surveys over

four years there had never been any signs

of Phascogale use (i.e. scats or nesting

material). These nestboxes also did not

house Sugar Gliders or other species.

Large FSG nestboxes

In December 1995 the FSG erected 50

nestboxes al five sites in the northern and

central areas of the forest. These are large,

deep boxes (37 cm high, 28 cm deep and

24 cm wide) with a 34 mm diameter
entrance hole and were mounted on the
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eastern side of the tree approximately 5 m
above the ground. These nestboxes were
erected in lines of ten, and were paired

with 50 ni betw een two boxes then -300 m
to the next pair of nestboxes. These nest-

boxes were inspected on average twice a

year, or a total of nine times since they

were erected.

Small FSG nestboxes

Three new ncslbox sites were established

by the FSCi in November 1990 in the cen-

tral region of the forest. These were located

between 1-2 km west of the two ATCV
nestbox sites that had the highest

Phascogale occupancy rales. A floristic sur-

vey was carried out prior to erecting the

small FSG nestboxes (see below). The sites

were chosen based on the absence of large

diameter trees and slags at the site. Fach
site had four nestboxes along a transect

with the nestboxes spaced at 50-70 m inter-

vals and were mounted on the eastern side

of the tree approximately 3 m above the

ground. These boxes were obtained from

Keelbundora (La Trobe University Wildlife

Reserves). They have an entrance hole of

35 mm diameter located in the lower corner

of the box that leads into a small chamber
that the animal has to climb up to reach the

main chamber. The boxes are 24 cm high,

1 8 cm deep and 1 8 cm wide, therefore hav-

ing a small internal volume.

Nestbox observations

Nestbox occupanc>‘ and contents were
recorded by visual inspection. On an in'cgu-

lar basis the contents of unoccupied nestbox-

es (i.e. nesting material) was removed. The

aim of this was two-fold; 1 ) to determine if

the box w'as being used even if empty at the

time of inspection, and 2) to enhance the life

of the nestbox as nesting material, especially

the green leal' nests of the Sugar Glider,

accumulates, becoming heavy and causing

the bottom of the nestbox to fail.

Floristic survey around A 7*0 ' nestboxes

A floristic study was conducted at each

of the 23 ATCV nestbox sites between

June 1997 and February 1998. An area of

20 X 150-210 m was marked out around

the nestboxes by measuring 10 m from

either side of each of the four nestboxes

along the transect. This created a rectangu-

lar area around the four nestboxes in the

transect that due to the variability in dis-

tance between nestboxes at each site had
an area that ranged from 3000 to 4200 nv.

The number and species of all trees w ithin

the marked area were determined at each

site. The diameter at breast height (dbh) of

each tree was determined using a marked
rope that divided the trees into three cate-

gories, small (^-20 cm), medium (20-45

cm) and large (>45 cm), 'fhe number of

‘stags* and hollow-bearing trees were
determined by observation at each site,

d'hese data were standardized by express-

ing them per ha. The major plant species of

the mid-storcy and ground-layers were
recorded as were the number of coppiced

trees. The canopy and mid-storey cover,

the amount of ground cover and fallen tim-

ber w'ere also estimated.

Trapping’

Trapping was conducted throughout the

southeiTi. central and nttrthern areas ol' the

forest using a mix of l:lliott and small cage

traps baited with a mixture of honey, rolled

oats and peanut butter, sometimes mixed
with vanilla essence, as described in Myers
and Dashper (1999). A mix of L-lliott and

cage traps w ere placed on the gu>und in tran-

sects w ith at least 20 m between each trap.

Spotlitthtinft and stuitwatchin**

Spotlighting was conducted on an irregu-

lar basis usually beginning I to 3 hr after

sunset and continuing for I to 2 hr. On aver-

age groups of 4 to 6 people with tw'o spot-

lights walked slowly along roads or tracks

wdlhin the forest. Slagwatches were con-

ducted occasitmally during the study period

and usually involved a group of 8 to 1 5 peo-

ple watching marked trees in an area of I to

2 ha for a period of one hour around sunset.

Chance sightings of Phascogales while

w alking or driving around the forest at night

were also recorded. No Phascogales w'ere

seen during daylight hours.

Results

Trappinjit

On average a low catch rate of 0.003 ani-

mals/trap night was obtained with a total of

2316 trap nights (Table 1). All seven

Phascogales were trapped at sites less than

2.2 km from Melville's Lookout, which

represents a convenient, prominent feature

close to the centre of the Mt Black Flora
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Fig. 1. Brush-tailed Phascogale and Sugar
Glider found sharing a nestbox. The nestbox
contains a Sugar Glider EucalyptusAtai nest.

Reserve. Interestingly, all Phascogales
trapped were female and these animals
were trapped in the months of December,

January and April.

A TCV nestboxes

A total of 57 Brush-tailed Phascogales was
recorded in the 92 ATCV nestboxes between

December 1995 and March 2001. During
this time thirteen siiA'eys of these nestboxes

were conducted. Of the total of 23 ATCV
nestbox sites, Phascogales were never found

at 13 sites. Six nestbox sites recorded two or

fewer individuals over the w^hole study peri-

od; therefore, the majority of Phascogale
records was confined to four nestbox sites.

Of the 57 individual Phascogales recorded

in the ATCV nestboxes, 29 sightings were
of individual animals. Eleven of the animals

sighted were females and their dependent

young (one female and seven young and
one female with two young, both sightings

in November). Three well-developed Juve-

niles (presumably siblings) were found in a

single nestbox in January, Five pairs of
adult animals, that were presumed to be
mating, were observed during May. In May
1999 four adult Phascogales of indetermi-

nate sex were found sharing a nestbox. In

another nestbox located only 105 m away a

pair of Phascogales were found.

A follow up survey of these nestboxes

three weeks later revealed a single

Phascogale in each of these two nestboxes.

Interestingly, on the second nestbox inspec-

tion, an adult Sugar Glider w'as sharing its

nest with a Phascogale (Fig. 1). Both ani-

mals appeared to be in good health and were
asleep when the box was opened. We have

documented the use of Phascogale nests by

Table 1. Number and sex of Phascogales
trapped in Rushworth Forest between June
1994 and March 2001. Grid references given
refer to the maps Nagainbie (7924) and
Heathcote (7824). Traps were placed on the
ground with intervals of -20 m between traps.

Date Trap .\o of

nights Phascogales

caught

Trap site

June 1994 240 0

MAP 7824CV
166 277

Dec 1994 726 29 170 276
April 1995 285 39 194 285
Dec 1995 210 0 194 323
Jan 1997 40 0 196 310
Jan 1997 40 0 185 315
Jan 1997 60 0 184 353
June 1997 300 0 198 294
Jan 1998 80 0 196414
May 1998 26 0 200 267
Jan 1999 166 29 200 252

Feb 2000 40 0

MAP 7924
235 420

Feb 2000 40 0 241 431

May 2000 43 0 298 418

Mar 2001 20 0

MAP 7824CV
148 318

Total 2316 79

Sugar Gliders (Myers and Dashper 1997)

but as far as we are aware, this is the first

report of these species sharing nests. Further

to this, in May 2000 a Phascogale was found

sharing a nestbox with five Sugar Gliders. In

the adjacent nestbox were a further two
Phascogales.

Flonstic survey ofA TCV nestbox sites

The suiweyed areas around the 23 ATCV
nestbox site areas had an average of 220
trees ha with a range of 60-406 trees ha

There was an average of 17.6 large trees

(>45 cm dbh) per ha. However, this data

was skewed by the presence of three sites

with high numbers of large trees (40.0,

53.3 and 60.7 trees ha ), excluding these

sites the average w-as 1 1.8 trees ha ' with a

dbh of >45 cm. There was an average of

152 small trees (<20 cm dbh; range 13-346

ha ') and an average of 58 medium trees

(20-45 cm dbh; range 18-144 ha '). The
actual diameter of the large trees was
determined at 12 of the 23 sites, with three

of these sites having no trees with a dbh of

>60 cm and six sites having less than five

trees with a dbh of >60 cm. Twelve of the

23 nestbox sites had less than five stags

Vol. 120 (2) 2003 43



FSG Contribution

60
,

5 10 15 20 25 30 35 40 45 50

No. of Hollow Bearing Trees and Stags/Ha at nestbox
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Fig. 2. The relationship between nestbox occu-

pancy by Phascogales and the number of stags

and hollow-bearing trees per hectare around

nestbox sites.

and/or hollow-bearing trees per hectare

with only five sites having more than 20.

Twenty-one ATCV nestbox sites had

Red Ironbark Eucalyptus fricarpa present.

22 sites had Grey Box E. microcarpa.

seven sites had Red Box E. polyauthemos^

whilst only three sites had Red Stringybark

E. macrorhyucha. This is a reasonable rep-

resentation of the forest that is dominated

by Grey Box and Red Ironbark with Red

Stringybarks being confined to rockier,

higher ground, especially hill tops. Ihere

was an obvious negative relationship

between the number of hollow-bearing

trees (HBTs) and slags per hectare around

the nestbox site and the number of

Phascogales using the nestboxes (Fig. 2).

Nearly all records of Phascogales in nest-

boxes (53/57) were at sites where there

were fewer than five stags and potential

hollow-bearing trees per ha. Four observa-

tions of Phascogales were in nestbox sites

that had relatively large numbers of HBTs
and stags per ha. All of these observations

were of single animals and two ol these

sightings were of an indi\idual in an

unadorned nestbox (i.e. no nesting material

was present: Fig. 3).

There was no apparent relationship

between the species or number of trees per

ha. canopy or mid-siorey cover or mid-

storey and ground layer plant species

around a nestbox site and use of that nest-

box site by Phascogales. The level of fallen

timber was low at all but two nestbox sites.

These sites had a relatively high number of

Fig. 3. Phascogalc in an unadorned nestbox.

This was a rare occurence as most Phascogales

were sighted in nestboxes containing a

Phascogalc nest or less commonly a Sugar

Glider n'est. This indicates that this nestbox was

not used on a regular basis by the animal.

stags and HBTs and the nestboxes at these

sites had never been used by Phascogales.

Large FSG nestboxes

The 50 nestboxes erected by the FSCi in

December 1995 are located in live lines,

each over a kilometre in length so floristie

surveys were not considered feasible.

I iowever. a general description of the sites is

as follows: Site 1 good habitat with a rela-

tively high number of hollow-bearing trees

and good understorey: Site 2 variable habi-

tat with some large diameter trees, good

understorey in places; Site 3 - a large num-

ber of small diameter trees with few large

trees; Site 4 - variable habitat with some

large diameter trees; Site 5 hilly, poor soil

with little understorcy and very few large

trees, dominance of Ironbark.

These nestboxes were surveyed nine times

between March 1996 and March 2001. No
Phascogales have been sighted in these

boxes; however, Phascogalc scats have been

found in two boxes at Site 4. A Phascogalc

nest was found in a nestbox at Site 5 in

March 2001. This nestbox w'as over half-

tilled by a Sugar Glider leaf nest and the

Phascogalc nest was constructed on lop of

the Sugar Glider nest. Of the five FSG large

nestbox sites, 1 and 2 have shown no signs

of usage by any species whereas the remain-

ing three nestbox lines have been used

extensively by Sugar Gliders with a maxi-

mum of 75 individuals found in these 30

nestboxes in August 1998 (Dashper unpubl.

data).
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Table 2. Phascogale usage of small FSG nest-

boxes between February 2000 and November
2001 . Each site has four nestboxes along a tran-

sect with approximately 50 m between boxes.

Only one nestbox at each site was occupied at

any given time. The nestboxes were ereeted in

November 1999. “ Phascogales scats found in

nestbox. ^ Phascogale scats and nesting material

found in nestbox.

Site Feb
2000

May
2000

Aug.
2000

March
2001

June
2001

Nov
2001

24 0 0 0^ 0^ 1 4
25 0 0^ 1 1 3

26 0 2 1 1 1 3

Small FSG nestboxes

These nestboxes have been inspected

four times; the initial suiA'ey three months
after the boxes were erected showed no
signs of Phascogale activity (Table 2). The
second survey in May 2000 found two
Phascogales in a single nestbox (possibly

mating) at one site and signs of Phascogale

usage at another site. The number of indi-

viduals recorded at the three sites

increased such that each site was occupied

by at least one individual by June 2001 and

in November each site had one adult

female with young (Table 2).

A floristic study at these three sites

detected few'er than five stags or hollow-

bearing trees per ha were found in these

areas. Two of these sites were dominated
by a high density of small diameter Red
Ironbark, a situation common within

Rushworth Forest. The third site con-
tained more Red Stringybark, a species

that does not form hollows suitable for

Phascogale usage, even though the bark

of this tree is used extensively by
Phascogales for nest building (Traill and
Coates 1993).

Stagwatching

Two stagwatches were conducted at an

ATCV nestbox site that was located in good

habitat. Five years of surveys revealed no
signs of nestbox use by either Phascogales or

Sugar Gliders at this site. Over two nights,

seventeen observers wore positioned under

potential hollow-bearing trees in the area sur-

rounding the nestbox site at dusk. No Phasco-

gales were observ^ed; however, a total of ten

Sugar Gliders in three groups was observed

emerging from three hollow-bearing trees

shortly after dusk. All of these den trees were

within 1 50 m of the unused nestboxes.

A stagwatch conducted around Three
Jim’s Dam in January 1997 detected a sin-

gle Phascogale emerging from a large hol-

low-bearing tree at dusk. The animal
descended to the ground, jumped over an

Elliott trap and dispersed. Over five years

there has been no evidence of Phascogales

using an ATCV nestbox site that is within

60 m of the dam.

Spotlighting

Phascogales were rarely sighted during

spotlighting. One individual was spotlit

approximately 2 km west of Melville's look-

out and another animal was found approxi-

mately 2 km south of Melville’s lookout.

One animal was seen in the Whroo area.

Discussion

One of the recommendations of the Flora

and Fauna Guarantee Action Statement for

the conservation of the Brush-tailed

Phascogale was to establish long-tenn mon-
itoring of important populations (Humphries

and Seebeck 1997). fhe FSG undertook
trapping, spotlighting and the erection and
monitoring of nestboxes at Rushworth
Forest to help meet this recommendation.

Detection of Phascogales by trapping and

spotlighting was largely unrewarding. Over
a seven year period with a total of 23 16 trap

nights only seven female Phascogales were

trapped. All of the animals trapped by the

FSG were in areas where mature trees were

relatively abundant, mainly in and around

the Mt Black Flora Reserve in the south of

the forest. We did not trap Phascogales in

areas where there were only few large trees

and no artificial nestboxes. Only three

Phascogales were detected by spotlighting

in the forest during the same seven year

period and two of these were within the Mt
Black Flora Reserve. Although the

Phascogale is regarded as a highly cryptic

animal this low level of detection indicates a

low density, and possibly a patchy distribu-

tion within the forest.

Monitoring of the 92 ATCV nestboxes

detected Phascogales in fewer than three

nestboxes per inspection (3% usage) and
most of this occupancy was at two nestbox

sites, which accounted for 42 of a total of

57 (74%) recorded individuals. No
Phascogales have been sighted in the 50
large FSG nestboxes over the five year

study period and only a small number of
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scats and nesting material detected. The low

general usage of fairly randomly sited nest-

boxes is further indication of a low

Phascogale population density. The contin-

ued high usage of two specific ATCV nest-

boxes sites by Phascogalcs led us to investi-

gate this phenomenon.

It has been anecdotally reported that

Phascogalcs will not use nestboxes if

mature trees with natural hollows are pre-

sent (Soderquist ef al. 1996: Traill and

Coates 1993). Soderquist (1999) found that

trees in Box-lronbark forests with a diame-

ter of <20 cm lack hollows and that trees

with a diameter of 20-40 cm have very few

hollows. Of trees 40-60 cm diameter, 3-

38% had hollows, depending on species.

Canopy hollows occur most commonly in

trees of>60 cm in diameter.

Few trees of greater than 60 cm dbh w ere

detected in this study. Only the number of

stags and hollow-bearing trees show'ed any

relationship with neslbox usage by

Phascogalcs. The two ATCV nestbox sites

that had high Phascogale usage had no

stags in the immediate area and one of

these nestbox sites had no potential hol-

low-bearing trees whilst the other had only

3.1 potential hollow-bearing trees per ha.

Ten other ATCV neslbox sites had fewer

than five slags and hollow-bearing trees

per ha and these ten sites together with the

previous two sites accounted for 53 of the

total 57 (93%) recorded individuals. This

clearly demonstrates that in areas where

there are relatively large numbers of hol-

low-bearing trees, Phascogalcs rarely use

nestboxes. This was confirmed during

stagwatches where a Phascogale (and

Sugar Gliders) were seen emerging from

hollow'-bearing trees in close vicinity to

nestboxes that had not been used by either

species over a live year period.

Interestingly, there were four ATCV nest-

box sites that had fewer than live hollow-

bearing trees per ha that were not used by

Phascogalcs. Trapping and spotlighting were

conducted around these neslbox sites, but no

Phascogalcs were detected. These results

could indicate that there were either a num-

ber of undetected hollow s that were being

used by Phascogalcs in the area or that there

are tracts of forest w'here the animal only

occurs at very low density or not at ail.

This may be due in part to the life strate-

gy and dispersal of Phascogalcs. In Box-

lronbark forests female Phascogalcs have

large, mutually exclusive home ranges.

Males have even larger home ranges that

may overlap the ranges of more than one

female as well as other males in adjtnning

areas (Soderquist 1995a). Phascogalcs are

born in June/July and are reported to

remain with their mother until early sum-

mer. after which they disperse to establish

their own territories (Soderquist and Lill

1995). The female young tend to disperse

only a short distant or may usurp the

maternal home range. The male young

tend to disperse widely and are reported to

travel at least 3 km from the natal area

(Soderquist and Ealey 1994). The limited

dispersal ofjusenile females may therefore

limit the colonisation of potentially useable

habitat that is surrounded by unsuitable

habitat and this may constrain the density

of this animal in state forests where man-

agement practices have produced large

areas of mainly small diameter trees.

To help delennine if this hypothesis had

any credence, the small FSG neslbox sites

were established in areas of low' stag num-

bers so that dispersing juvenile females

from litters raised in the ATCV nestboxes

should be able to disperse to these nestbox

sites. The rapid colonisation and usage of

these nestboxes are consistent with our

belief that large areas of Rushvvorth Forest

support very few' Phascogalcs, for if these

areas already supported Phascogalcs. the

nestboxes would be unlikely to have been

used, especially by females raising young.

These three new^ nestbox sites, along with

the twm ATCV nestbox sites, should now

form a breeding nucleus for Phascogalcs

within the forest. These results also show

that targeting neslbox placement based on

a visual lloristic survey of the area and

proximity to habitat with a good number of

stags and potential hollow-bearing trees or

recently used nestboxes will greatly

increase nestbox usage by Phascogalcs.

The high usage of these small FSG nest-

boxes by Phascogalcs (25% occupancy) is

in stark contrast to the lack of usage of the

large FSG nestboxes where only two sets

of scats and a single nest have been found

in five years. The large interior size of the
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FSG nestboxes may deter Phascogale use

as the only recorded Phascogale nest was in

a box that was over half full with a Sugar

Gliders' nest. However, Phascogales have

been reported to use similar sized nestbox-

es in the Christmas Hills (Ray Gibson pers.

comm.). It is also likely that the low usage

of up to three of these nestbox sites could

be due to extensive areas of unsuitable

habitat surrounding these sites.

Our studies also indicate that in

Rushworth Forest, individual Phascogales

may use a single nestbox for extended peri-

ods of time. This is in contrast to the natur-

al situation where Phascogales have been

reported to rarely utilise the same den site

on consecutive nights and may use as many
as 30 different sites each year (Humphries

and Seebeck 1997; Traill and Coates 1993;

van der Ree et al. 2001 ). This constant use

of a single den site may expose the animal

to a higher rate of predation. It has also

been noted that in areas with few mature

trees. Phascogales will resort to using

unsuitable hollows (i.e. too shallow' or

exposed) that leads to an increase in preda-

tion rates (Soderquisi ei al 1 996).

The record of six Phascogales in the

ATCV nestboxes in such a small area is a

most unusual occurrence at that time of

year. Soderquist and Ealey (1994) have
reported three male Phascogales in a nest

on one occasion and postulated they may
have been siblings. The FSG has recorded

pairs of Phascogales in nestboxes at

Rushworth Forest in the breeding season

(May) but never more than two animals.

This is the first time to our knowledge that

four adult Phascogales have been found in

the same nest.

The large nestboxes erected by the FSG
have posed some problems for regular

monitoring. The nestboxes are very heavy

which made attaching them to trees diffi-

cult. The height of the nestboxes {-5 m
above ground) means that a long extension

ladder is necessary to check the boxes. The
large distance between nestboxes means
that a great deal of time and effort is need-

ed to inspect the boxes. In retrospect the

size of the boxes was too large, they were
located too high on the tree and having ten

nestboxes along a single long transect cre-

ated inspection problems.

In conclusion, the Brush-tailed Phascogale

appears to be patchily distributed through

the Rushworth Forest. As a result of man-
agement practices in State Forests such as

Rushworth there appear to be large areas of

the forest that do not have enough large,

hollow-bearing trees to act as den sites for

Phascogales. The limited dispersal of
female Phascogales may also limit colo-

nization of suitable habitat that is surround-

ed by unsuitable habitat. As such these ani-

mals occur at a much lower density in this

habitat than could be expected. Therefore,

the permanent retention of all large trees

(>45 cm dbh) in these forests should be

encouraged.
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Behaviour and Ecology of the Bottlenose Dolphin

Tursiops truncatus in Port Phillip Bay, Victoria, Australia:

an Annual Cycle

Carol Scarpaci' % Peter J Corkeron’ and Dayantlii Nugegoda'

Abstract
Port Phillip Bay, Victoria is home to a population of Bottlenose Dolphins Tursiops truncaiits. There

is no published information on the seasonality of the ecology and behaviour of this population. This

paper reports on this population in the soiilhem end of Port Phillip Bay by land-based observations.

Dolphins were continuously observed alter first sighting using an instantaneous sampling technique

to document focal gmup aclivily. Results indicate that Bottlenose Dolphins are present in the study

area year round, while the probability of sighting dolphins is inlluenced by season. The mo.sl com-
mon group si/e obser\cd s\as 2-5 dolphins. The most common behaviour observed was travel

(59.9%) followed by feeding (32.1%). Social behaviour (8%) was only documented in summer. The

presence of adiih-calfgroups in the study area throughout the year sugge.sts that the southern end of’

Port Phillip Bay may serve as a nursery area lor the Bottlenose Dolphins. {The Victorian Naturalist 120

(2). 2003. 48-54)

Introduction

Port Phillip Bay is located on the south-

eastern coast of Victoria, Australia and is

home to the only recorded resident popula-

tion of Bottlenose Dolphins Tursiops fruih

catus in this region. Even though it is the

most extensively studied cetacean

(reviewed by Shane et al. 1986: Wiirsig

1989). limited publications (Scaipaci el al.

2000a, b; Scarpaci el al. in press) are avail-

able on the community of Bottlenose

' Deparlmenl of .Applied Biology and Biolcdinologv,

Bundoora C ampus. RMIT Universilv. (iPO Box
2476V. Victoria

C urrent address: Science and Food rcchnoiogy,

Victoria University of Technoloiiy, P(J Box 14428
{W107). MC'MC 8001
' Norwegian Institute of Fisheries and Aquaculture. N-
9291 Tromso. Norway

Dolphins in Port Phillip Bay. Warneke
(1995) mentioned the presence of

Bottlenose Dolphins along the Victorian

Coastline and Bass Strait and referred to a

small and apparently resident population

of these dolphins in Port Phillip Bay.

Scarpaci ef al. (2000a) monitored the

behavioural patterns of Bottlenose

Dolphins in the southern end of Port

Phillip Bay during spring and summer and

suggested that the southern end may be an

important calving site for Bottlenose

Dolphins in Port Phillip Bay. The study,

however, was unable to determine if the

southern end of the Bay was used as a

habitat by the dolphins throughout the

year. Goldsworthy and Dunn (2001) esti-
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mate that the population of dolphins in

Port Phillip Bay is less than 100 dolphins.

The dolphins of Port Phillip Bay are

important to cetacean-based eco-lourism

and are subject to five commercial dolphin-

swim tour-operators and three dolphin-

watching operators. The impact of the

growing eco-tourism industry on cetacean

populations is still not clearly understood

(Constantine and Baker 1996). This study

is important to establish baseline behav-

ioural information (hitherto unavailable) to

ensure long-term sur\'ival and conservation

of this population despite the impacts of

eco-tourism.

An extensive study in The Bay of
Islands, New' Zealand by Constantine and

Baker (1996) found that Bolllenose
Dolphins changed their behaviour on 32%
of approaches made by tour-operators.

Scarpaci et al. (2000b) documented an

increase in whistle production by dolphins

in the presence of commercial dolphin

swim operations in Port Phillip Bay. Other

workers have also found that tour-opera-

tors impinged on dolphin behaviour
because tour-boats followed and stayed

with the dolphins (Acevedo 1991; Janik

and Thompson 1996).

The southern end of Port Phillip Bay was
chosen as a study area for three main rea-

sons: i) all commercial ‘swim with the dol-

phin' programs are congregated in this

area; ii) this area has been proposed as a

possible marine park by the Victorian

Government for the protection of the

marine eco-system; and iii) results from a

pilot study by the authors indicates that

this is the most favoured region by the dol-

phins (Scarpaci 1997).

Reports of geographically distinct popula-

tions of Bottlenose Dolphins have indicated

that differences in intraspecific behavioural

characteristics exist resulting from specific

adaptations needed to survive local ecologi-

cal conditions (Wiirsig and Wursig 1979;

Shane 1990; Deffan ei al. 1999). No habitat

is a replica of another, so if behaviour of

Bottlenose Dolphins is influenced by habi-

tat (Defran et al. 1999), behavioural charac-

teristics will be unique for each population.

The present study investigated the sea-

sonality of the ecology and behaviour of

the Bottlenose Dolphins T. trunca/us in the

southern end of Port Phillip Bay, Victoria

over a one-year period in order to under-

stand the requirements of this population.

The results presented in this paper are the

first records of the behaviour of this popu-

lation of T. tnmcatiis over an annual cycle.

Methods
Study area

Tursiops tnmcatiis were observed in the

southern end of Port Phillip Bay, Victoria

which extends from Port Phillip Heads
(Point Nepean National Park) to the

Quarantine Army Station situated in

Portsea. The length of the study area is

approximately 6 km. Observations were
made both with the unaided eye and binoc-

ulars ( 12 X 50).

Research effort

All data presented in this paper are from

land-based observations in the study area.

Data collection was begun in March 1997

and concluded in March 1998. Field time

was a total of 384 hr, of which 45.8 hr was
spent in direct observation of dolphins

(11.9% contact rate). Once located, the

observer on land tracked the sighted dol-

phins by walking parallel to their movement
and observing them for periods of 15 min to

3.7 hr. Land observations were used to

ensure that dolphin behaviour was not

affected by the presence of a research vessel

(Wiirsig and Wursig 1979) and to estimate

the time spent by the dolphins in this area.

During all observation sessions only one

observer was responsible for recording

behavioural categories. This negated bias as

a result of differences in individual interpre-

tation.

The height of the observation point was
3 m above sea level. This observation

point allowed the observer mobility within

the study site. The same observation point

was used throughout the study.

Habitat

The following variables were recorded at

every sighting: date, time, location, tidal

state, group composition (adults or calves),

group size and distance from shore.

Distance from shore was estimated by
referring to buoys In the w'ater whose dis-

tance from shore was known. Positions of

dolphins in the study area w^ere determined

with reference to landmarks. Seasons were

defined as follows: summer: December to
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February; autumn: March to May; winter:

June to August and spring: September to

November. Hours of observation were
consistent throughout the study during the

daylight hours of 0900 to 1700 hr. Field

observations were restricted to Beaufort

sea states of 2 or less.

Behavioural sampling

Focal group sampling was used to docu-

ment behaviour by the observer (CS) using

both a 5 minute scan sample and continu-

ous sampling for behaviour. This required

the observer to record the behaviour of the

group by determining what activity all or

the majority of the group were engaged in

(Mann 2000). Focal groups were used

because it was not possible to identify indi-

vidual dolphins accurately. Focal group

activity was documented immediately on

to prepared data sheets.

The behavioural activities of the dolphins

were grouped into three categories: travel,

social and feeding, as defined by Shane
(1990). Travel behaviour was a steady

movement of dolphins in one direction

with no indication of feeding behaviour.

Typical feeding behaviour observed con-

sisted of erratic swimming, with dolphins

often chasing fish at the surface of the

water (prey species observed included

Garfish Hyporhampus australis and squid

Sepioteuthis australis), multi-directional

diving and leeding circles. Social behav-

iour consisted of aerial leaps, mating, rub-

bing, biting, touching and splashing.

Group si/e was a visual estimate of the

number of individuals within a group.

The numbers of dolphins observed were

grouped into .seven categories: 1 dolphin; 2-

5 dolphins in a group: 6-10; 11-15; 16-20;

21-25; >25 dolphins. Categories were used

rather than exact individual numbers due to

difficulties encountered when trying to

determine exact numbers especially with

groups exceeding 10 dolphins.

‘Calves' refers to foetal fold calves in this

study, defined as an individual that was
closely associated with a fully-grown dol-

phin and was either one-third the size of its

accompanying adult, or had visible foetal

folds. This is to ensure that calves were not

confused with juveniles or calves from pre-

vious seasons.

Data analysis

To determine if the probability of sighting

dolphins was influenced by season in the

study area a Z test was applied (Albright et

al. 1999). Data collected on the habitat and

behaviour of the dolphins were analysed

using the non-paranietric Kruskal-Wallis

test to determine if the means in any cate-

gory were significantly different. The
Mann-Whitney U test was then applied to

the data for multiple pairvv ise comparisons

of groups. Data on the length of time dol-

phins stayed in the study area and the time

spent engaging in different behaviours were

tested for homogeneity of variances by

applying the Bartlett's test. Since the data

were heterogeneous (p - 0.001), log-trans-

formed data tested for homogeneity of vari-

ance was analyzed using a one-way analy-

sis of variance. The statistical programs

used were SPSS (8.0) and Mini-Tab (1 1.2)

on an IBM computer, fhe null hypothesis

was rejected if p < 0.05.

Results

The probability of sighting dolphins in

the study area were significantly infiu-

enced by season (Fig. I). The probability

of sighting dolphins on a field visit was
significantly greater in summer than in

autumn (Z = 2.34, p < 0.01 ). winter (Z

4.18, p < 0.01) and spring (Z = 2.46, p <

0.01 ) in the study area.

The mean length of time dolphins stayed

in the study area per visit in each season

was significantly different (F 3.12; df =

3. 71; p " 0,031). being greatest during

autumn (56 ± 35.9 (so) minutes) followed

by summer (39.4 i 34.6). spring (28.2 i

1 7) and winter (28 ± 1 7.0).

The most common group size observed

was 2-5 dolphins and 33.6% of the groups

were in this category. Results indicate that

time spent by different group sizes of

Bottlenose Dolphins in the study region

was not siunificanlly different from each

other (X'^n).9; df - 6. 140; p = 0.09).

However, the time spent by dolphins in

group sizes 2-5 (U ^ 286.5, p = 0.027) and

6-10 (U = 144.5, p = 0.003) was signifi-

cantly greater than the time spent by soli-

tary dolphins (i.e. group size =
1 ) in the

study area.

Dolphins were observed to spend most of

their time throughout the year travelling
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Autumn 97 Winter 97 Spring 97 Summer 98

Season

Fig. 1. Probability of sighting Bottlenose
Dolphins in the study area during four seasons.

(59.9%) in the study area followed by
feeding (32.1%) and the least time in

social behaviour (8%). However, the mean
length of time dolphins engaged in each

type of behaviour on any observed occasion

was not significantly different from each

other (F = 0.86; df- 2, 109; p - 0.427).

Seabirds and seals were often present

when dolphins were feeding. Australian

Gannets Sula serraior and Australian Fur

Seal Arctocephalifs pusUlus were the most
common species observed when dolphins

were feeding.

A preliminary regression of proportions

indicates that no signillcant difference (p
^

0.715) was found in the time the dolphins

were engaged in different behaviours
according to season (Fig. 2). Travel behav-

iour was the most common activity

observed in every season with the excep-

tion of spring. Social behaviour was only

documented during summer (Fig. 2).

Calves were observed in every season.

The majority of adult-calf groups were
observed in autumn and the fewest in

spring (Table 1 ). No significant difference

(p > 0.05) was found in the number of

adult-calf groups observed during different

seasons.

Discussion

Seasonalfactors
The results shown in Fig. 1 demonstrate

that T. truncaUis are present throughout the

year in the study area; however, the proba-

bility of sighting dolphins in this study

area is influenced by season. Lear and
Bryden (1980) observed Bottlenose

I

J

0% 20% 40% 60% 80% 100%

Percentage of time

Fig. 2. The proportion of time Bottlenose
Dolphins were engaged in different behaviours

according to season. Grey bars, travelling;

black, feeding; white, social behaviour.

Dolphins throughout the year in Moreton
Bay, Queensland; however, the number of

animals observed was greater in winter

than summer. Shane (1980) found that dol-

phin abundance declined from summer to

fall, increased in winter and declined in

spring near Port Aransas, Texas. In the

present study, it is possible that the dol-

phins' movements are inHuenced by the

increasing water temperatures in Port

Phillip Bay during the summer months.

This, however, may not be the case in the

two studies mentioned earlier (Lear and

Bryden 1980; Shane 1980) as temperatures

in the tropics (e.g. Queensland) are less

variable than in temperate Victoria.

It is possible that the home range of the

dolphins of Port Phillip Bay changes
according to season as suggested by the

low probability of sighting dolphins in the

study area during the colder months of the

year and the short duration of stay in the

study area during spring and winter.

Caldwell ( 1955) provided the first evidence

for T. truncatus having a home range.

Connor and Smolker (1985) reported that

Bottlenose Dolphins in Western Australia

frequented the same coastal region for over

20 years. Several authors (Irvine and Wells

1972; Wells et al. 1980; Irvine et at. 1981)

have documented home ranges of
Bottlenose Dolphins in the west coast of

Florida and detennined that dolphins used

certain parts of their home range more
often during particular seasons. The study

area in our report was used in all seasons

by the dolphins suggesting that this is part

of their home range. However, the intensity
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Table 1. Percentage sightings of adults and
calves in the study area.

Season Adults Adults and Calves

Autumn 97 60 40
Winter 97 75 25

Spring 97 87.5 12.5

Summer 98 71.4 28.6

of use differed according lo season.

The increase in the sightings of dolphins

during summer could also suggest the

presence of transient dolphins migrating

temporarily into the Bay for feeding and

breeding. No photo-identification of dorsal

fins is available in the peer-reviewed sci-

entific literature for these dolphins and we
are unable to distinguish transient from

resident dolphins. Transient Common
Dolphins Delphinus dclphis were docu-

mented by Scarpaci et al. (1999) while

other cetaceans such as Southern Right

Whales Euhalaeua australis have been

sighted by locals in the Bay.

The length of time dolphins stayed in the

study area was also intlueneed by season.

Even though dolphins were sighted more

readily in the study area during summer,

the period of time they remained in the

study area per visit was less than in the

autumn. Based on ticket sales for car-trail-

er parking in the marina located near the

study area it may be construed that boating

activity increased greatly during the sum-

mer months (Michael Doyle, Mornington

Peninsula Council, pers. comm.).
Recreational use of Port Phillip Bay is at

its maximum during the summer due to the

long school holidays, warmer w'cather and

the presence of commercial ’swim with

dolphin' charters.

In Sarasota, Florida. Bottlenose Dolphins

share their environment with boats (Wells

and Scott 1997) as do the dolphins in Port

Phillip Bay. Results of injuries to dolphins

believed to be caused by boats in Sarasota

were documented from 19S3 lo 1996

(Wells and Scott 1997). Results indicated

that these collisions were tightly correlated

with periods of higher than normal boat

activity. It has been suggested that boat

traffic can affect the distribution, behav-

iour and energy requirements of Bottlenose

Dolphins and other toothed whales

(Richardson 1995; Wells and Scott 1997).

It is possible, therefore, that dolphins enter

the study area in Port Phillip Bay more
readily during summer: how'ever, condi-

tions are not favourable due to the pres-

ence of heavy boat traffic and they depart

quickly.

Group size

Group size is highly variable for

Bottlenose Dolphins ranging from one
individual to more than 100. However. T.

tnmeatus arc generally found in small

groups of 2-15 individuals (Shane et al.

1^986; Corkeron 1990; Bear/.i cl al. 1997).

The group size most commonly observed

in our study area was 2-5.

Behaviour

Tlie results presented in this paper indicate

that travel behaviour w'as the most common
activity observed within 6 km of Port Phillip

Heads (opening of the Bay) follow^ed by

feeding behaviour in all seasons except in

spring 1997. Ballance (1992) reported that

Bottlenose Dolphins in the Gulf of

California. Mexico spent 61% of their time

feeding in areas w ithin 5.5 km of an estuary

mouth and 22% of their lime travelling.

How'ever, in areas farther than 5.5 km from

an estuary mouth 61% of their time was

spent travelling followed by feeding. A
study conducted in southern Texas cited in a

review by Shane et al. (1986) found that

travel behaviour was significantly greater

than all observed behaviours in winter until

middle spring and the first month of sum-

mer. Spring accounted for a peak both in

social activity and the presence of calves

(10.6%) in southern Te.xas. Feeding occu-

pied approximately twice as much time dur-

ing the end of summer until the llrst month

of winter and the Iasi month of spring

(Shane 1986).

In this study, dolphins were observed to

increase their feeding time in spring and

social activity was only documented during

the summer months. In a study conducted on

Bottlenose Dolphins in the Newport River

Estuary, North California, dolphins were

observed during summer to spend most of

their time socializing followed by travelling

and then feeding (.lacobs et al. 1993).

How'ever, during fall the reverse pattern

occurred with social behaviour being the

least observed and feeding the most com-
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monly observed behaviour (Jacobs et al.

1993). The results in the present study indi-

cate social behaviour during the summer
months only. However, unlike the findings

of Jacobs et ai ( 1993), it was the least com-
monly observed behaviour in summer. The
Bottlenose Dolphins in San Diego County,

California similarly spent most of their time

travelling followed by feeding, socializing,

playing and resting (Hanson and Defran

1993).

The dolphins of Port Phillip Bay selected

to engage in social behaviour during sum-

mer when boat traffic was at its highest.

Shane (1990) compared behavioural activi-

ties of Bottlenose Dolphins at two different

sites and found that social behaviour was
highest in the area of the heaviest boat traf-

fic in spite of boat noise and the potential

threat of being hit by a boat. Shane (1990)

suggested that the aerial leaps during

social activity may not simply be social

activity but may serve another function,

e.g. allow the dolphins to see approaching

vessels which may be a hazard. In contrast,

Janik and Thompson (1996) reported that

the number of surfacings decreased signifi-

cantly after a dolphin-watching boat
approached a group of Bottlenose
Dolphins.

These previous studies and the results of

our own indicate the diversity of seasonal

behavioural patterns evident in different

populations of dolphins and thus the impor-

tance of studying individual populations

before they are exposed to commercial pres-

sures such as commercial tour-operators. It

is probable that no other population will pro-

vide a suitable model for the management of

a given localized population.

Calves

Calves were observed throughout the

year in the study site. A study conducted

by Barco et al. (1999) on Bottlenose
Dolphins in Virginia Beach suggested that

dolphin distribution was influenced by calf

rearing requirements. Scott et al. (1990)

found that females with neonates spent

more time in certain geographic areas.

These nursery areas have been described

by Scott et al. (1990) and Wang et al.

(1994) to be protected, shallow and high in

prey availability. The study site in Port

Phillip Bay is reputed to be a fertile fishing

spot. For example, Southern Squid
Sepioteuthis australis, a common prey
species of Bottlenose Dolphins (Cockcroft

and Sauer 1 990), concentrates in the study

area to spawn (Hall and MacDonald 1996).

Also, the Bay is sheltered during the

prominent south-easterly winds, possibly

providing shelter for inexperienced calves.

It is possible that this study site is a nurs-

ery area for the Bottlenose Dolphins in

Port Phillip Bay.

Conclusion

The Bottlenose Dolphin community of

Port Phillip Bay, Victoria has been
exposed to the eco-tourism industry before

a comprehensive evaluation of the ecologi-

cal and behavioural requirements of these

dolphins was made. Our study indicates

that while the population of dolphins in

Port Phillip Bay exhibits some similarities

to populations of dolphins in other areas,

the seasonality of their behaviour is differ-

ent. It is hoped that these results, which
provide the first record of their ecology

and behaviour over an annual cycle, will

aid in the management and conservation of

this population.
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Distribution of Logs in a Dry Sclerophyll Forest, Brisbane

Ranges, Victoria

Lindy M Banks' and Andrew F Bennett'

Abstract
Fallen timber is an important habitat resource for small vertebrate and invertebrate animals in
forests. This exploratory study investigated the pattern of distribution of fallen timber {here termed
'logs ) in a dry sclerophyll forest in the Brisbane Ranges, Victoria, bv sampling transects located in

gully, mid-slope ami ridge positions, at each of 10 sites. Gullies suppo'rted a significantly higher den-
sity and volume of logs than ridges. The lowest abundance of logs was on ridges. The mean volume
ol logs was ‘)8.6 m'/ha for gullies, 38.5 niVha at mid-slope positions and 13,1 mVha for ridges. The
volume of logs at transects was signidcanlly positively correlated w ilh the density of larger trees
(diameter >40 cm). A number of animal species in the Brisbane Ranges potentially use logs as a
resource for shelter, foraging or perching, and hence the retention of woody debris will aid in habitat
management. The uneven distribution ot logs in relation to forest topography and the si/e structure
of trees suggests that gullies, and Ibrest siands with many large trees, are likely to be important habi-
tats for species that use fallen timber. {The Viaohan Naturalist flO (2). 2003, 55-60)

Introduction

Woody debris is an important component
of temperate forests throughout the world
(Harmon et al. 1986; Lee et al. 1997;
Kirby et al. 1998; Stewart and Allen 1998;

Lindenmayer et al. 1999). Three main cat-

egories of w'oody debris can be recog-
nized: fallen dead wood, standing dead
trees or dead wood on living trees, and
stumps (Kirby et al 1998). In this study
we are concerned with the distribution of
fallen wood, including branches and
trunks, which are here termed 'logs'.

Logs add to the structural diversity of a

forest and have an important role in the

functioning of the forest ecosystem. They
influence nutrient cycling processes by
their rate of decomposition, they provide
fuel for fires, and they modify the move-
ment of water and soil on slopes (Kirby et

al 1998; Stewart and Allen 1998). Logs
also provide resources for many species of
plants and animals in forests. They are

used for shelter and refuge, as breeding
sites, as a complex foraging substrate, or as

a pathway for movement, by a wide range
of small vertebrate and invertebrate ani-

mals (Harmon et al. 1986; Lee et al 1997;

Kirby et al 1998). They also host a variety

of moss, lichen and fungal species, and
provide shelter for seedlings of vascular

plants (Harmon et al 1986; Lee et al
1997; Kirby c/ a/. 1998).

School ot F.cology and Environment. Deakin
University, 221 Burwood Highway, Burwood, Victoria
3251

Many factors affect the development of
dead limber and the distribution of logs

within a forest. Wind, disease, lightning,

water logging and drought can all influ-

ence the process of tree or limb death
(Kirby et al 1998), while factors such as

vegetation type, slope position, aspect, fire

regime and forest management may affect

the distribution and abundance of logs

(Harmon ef al, 1986; Kirby et al 1998).

There are few published accounts of the

distribution and abundance of logs in tem-
perate forests in Australia. These include

reports on logs in tall w'el Mountain Ash
Eucalyptus regnans forests (Lindenmayer
et al 1999), dry box-ironbark forests

(Laven and Mac Nally 1998) and riverine

forests of River Red Gum E. camalcliilen-

sis (Mac Nally et al 2001 ).

This paper reports an exploratory investi-

gation of the spatial pattern and abundance
of logs in a dry sclerophyll forest in the

Brisbane Ranges National Park. Victoria. In

a major review in North America, Hannon
et al (1986) reported that logs are not even-

ly distributed across forest landscapes, but

vary in relation to vegetation type and
topography. Therefore, the objective of the

current study was to test the hypothesis that

the density and volume of logs, a habitat

resource for wildlife, varies in relation to

slope position in the forest land.scape.

Study Area
The Brisbane Ranges National Park

(hereafter termed the Brisbane Ranges) is
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located 80 km west of Melbourne. The

Brisbane Ranges are situated on the edge of

a plateau of Ordovician rocks (sandstone,

siltstone, slate and shale) with hills rising

sharply in places to a maximum elevation of

440 m (Hampton 1071; Parks Victoria

1997). The soils overlaying the parent mate-

rial are mostly infertile and moderately

erodible (Parks Victoria 1997). It is a rela-

tively dry area, lying in a rain shadow of the

Otway Ranges (Land Conservation Council

[LCC] 1973). with average annual rainfall

varying from 500 mm at low elevations to

700 mm at high elevations.

This study was centered on Aeroplane

Road in the north-east of the Brisbane

Ranges (3T45' S, 14TM8’ K). The vegeta-

tion has been described as grassy wood-

land to open forest, co-dominated by Red

Stringybark E. macrorhyncha and Long-

leaved Box £. goniocalyx (Hampton

1971), and was mapped by the Land

Conservation Council (LCC 1973) as open

forest 1 - woodland 1. The main species in

this classification are Red Stringybark.

Long-leaved Box. and Red Box E. polyan-

themos. Red Ironbark E. fricarpa also

occurs w idely in this area.

Methods
Ten sites were selected, commencing

from the junction of Aeroplane Road and

Reids Road. Sites were regularly positioned

500 m apart along Aeroplane Road, with

one site each along Mistletoe Track and

Red Ironbark Crack. This general area w'as

chosen to minimise environmental variation

and to sample the same vegetation type. At

each site, a transect was located in the

gully, at the mid slope and on the ridge, a

total of 30 transects in all. From the starting

point, each transect was measured for 50 m
in a south-easterly direction ibllowing the

slope contour. A 50 x 10 m transect (500

nr' = 0.05 ha) was used for measuring logs,

wdth a broader transect ot 50 ^ 20 m (0.1

ha) used to record the tree species composi-

tion and si/.e-class structure of trees.

The diameter and length ot every log

(>10 cm diameter) along each transect was

measured. Logs vary in diameter along

their length, and so measurement was

made at an approximate mid-log length

point. Logs w'ere included only il at least

50% of the log was within the transect

boundary. Tree species (>10 cm diameter

at breast height (dbh)) were also recorded,

with each tree allocated to a diameter si/e-

class. namely 10-20 cm. 20-40 cm. 40-60

cm and 60-80 cm. Multiple stems below

breast height on a tree w ere measured sep-

arately. Dead trees were also noted. Tree

diameter was initially measured, but with

experience diameters could be confidently

assigned to size classes by visual estimate.

Trees that were difficult to estimate were

measured. Cut tree slumps within each

transect were also counted as an indicator

of logging history.

Log densities and volumes w'cre convert-

ed to a per ha basis for analysis and com-

parison with other studies. Data w'as tested

for normality and transformed using a loga-

rithmic transformation. Two-way analysis

of variance was used to test the ellect ol

site and slope position on the density and

volume of logs. Post hoc analysis (Student-

Newman-Keul lest) was run to determine

where any differences lay. Correlation was

used to lest the relationship between log

volume, log density and the density ot larg-

er trees (>40 cm dbh) at each transect.

Results

The dominant tree species at the 10 study

sites were Red Irtmbark. Red Stringybark.

Red Box and Long-leaved Box. Red

Ironbark was the most widespread species

at ridge transects, present at all 10 sites. At

mid-slope transects. Red Ironbark (n ^ 6

sites). Red Stringybark (n - 4) and Long-

leaved Box (n = 3) were most frequent. A

greater range of species occurred in gully

transects, with Red Stringybark. Red Box,

and Messmate E, ohlkpiu each occurring at

three sites. Swamp Gum E. ovata. Yellow

Box E. mc/liodora and Black Wattle

Acacia nwanisii occurred only in gullies.

The average height of trees varied between

slope positions, with a trend for a decrease

in height as elevation increased from gul-

lies (mean 12.6 m, range 9-20 m) to mid-

slope (mean 10.4 m, range 8-14 m) to

ridges (mean 7.7 m, range 6-9 m).

There was no evidence ol recent logging or

fire at the sites studied- At hall ol the tran-

sects. no cut stumps were recorded. For the

remainder, there were from 1-3 stumps per

0. 1 ha transect, except for one gully transect

at which 9 cut slumps were recorded.
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Log characteristics

A total of 471 logs were measured over
the ten sites. Logs ranged in length from
0.3 to 19.7 m, and diameters ranged from a
minimum of 0.1 to 0.65 m. The density

and volume of logs varied considerably
between transects. Log density ranged
from 100 to 780 logs/ha, while log volume
ranged from 2.2-327.8 mVha. However,
few transects (5 of 30, 1 7%) had a log vol-

ume of >100 mVha.

Comparison between topographic positions
There was no significant difference in the

density of logs between sites (F = 1.74, p
=

0.153L but there was a significant differ-

ence between topographic positions (F =
5.18, p 0.017). Post hoc comparison
showed that the density of logs on ridges

differed significantly from that in gullies.

Mid-slope positions did not differ signifi-

cantly from either gullies or ridges. The
lowest density of logs was on the ridges.

Similar results were found for the volume
of logs. There was no significant difference

in the volume of logs between sites (F =
1.69, p - 0.163), but there was a significant

difference between positions on the slope (F
= 9.74, p = 0.001). Gullies and mid-slopes

differed significantly from ridges with the

lowest volume of logs on the ridges (Fig. 1).

Mean log volumes for slope position were
98.6 mVha in gullies, 38.5 mVha at mid-
slopes and 13.1 mVha on ridges.

Relationship with tree characteristics

Most trees (67.5%) recorded at transects

were small in diameter (10-20 cm), and
only 5.3% of trees had a diameter >40 cm.
There were only 0.8% of trees with diame-
ter of >60 cm. Large trees were mainly
found in gully areas (i.e. 56% of all trees

>40 cm dbh) with fewer at midsiopes
(31%) and ridges (13%). Many of the
smaller trees (<40 cm) at the study sites

are from coppice regrowth.

140

120

Gully Mid-slope Ridge

Slope position

Fig. 1. Volume of logs (mVha) at different positions on the slope at sites in the Brisbane Ranges.
Values are means ± 1 SE.
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The density and volume of logs at tran-

sects were both significantly negatively

correlated with the overall density of trees

(r = -0.394, p = 0.029; r = -0.481
, p = 0.007

respectively), such that logs were more
abundant where there was a lower tree den-

sity. C’onversely, log volume was positively

correlated with the density of larger trees

(diameter >40 cm) (r = 0.637, p < O.OOl).

As the number of large trees increased, so

too did the volume of logs (Fig. 2). There

was a similar relationship for the density of

logs (r = 0.584. p = 0.001 ).

Discussion

Patterns ofdistribution oflogs

No differences were found in the density

and volume of logs between study sites,

indicating that the 10 sites were relatively

uniform in forest structure. However, posi-

tion on the slope was an important inllu-

ence on both the density and volume of

logs (>10 cm diameter) (Fig. 1).

Gullies contained the highest density and

volume of logs.

This may be, in part, due to the steepness

of the slopes, because on steep slopes

redistribution of logs can occur (Harmon et

al. 1986). Lower slopes are likely to have a

higher accumulation of logs because they

retain fallen logs and also receive them

from upslope (Harmon et al. 1986).

Gullies also tend to have larger and taller

trees than on slopes, which can be attrib-

uted to gullies providing moister environ-

ments with richer soils that leads to greater

plant growth (Soderquisl and Mac Nally

2000). Logs on the forest tloor result from

the shedding of limbs, or from entire trees

falling (Lindenmayer et al. 1999; Lee ct al.

1997), and consequently it is not surprising

that there is a greater abundance of logs in

gullies. Trees on ridges were generally

shorter and smaller in diameter than those

at lower positions, a consequence of dryer,

harsher conditions, resulting in a lower

production of logs.

The role of large trees in the production

of logs was indicated by the positive corre-

lation between the density of larger trees

1000

CO
O)
o 100

o
CD

E

o
>

10

50 100 150 200

Density of trees >40 cm DBH (stems/ha)

Fig. 2. Relationship between log volume (mVha) and the density of trees >40 cm diameter at the

Brisbane Ranges. Note that log volume is plotted on a logarithmic scale.
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(diameter >40 cm) and the number and vol-

ume of logs (Fig. 2). The greater the num-
ber of large trees, the higher the volume of

logs. The relatively few large trees found in

this study (only 5% of trees were >40 cm
dbh) were mainly located in gully areas.

Comparison oflog volume with other forest

types

Although there has been no logging in

this part of the national park for at least 50
years, it is a relatively young forest with

many trees being coppice regrowth. The
volumes of logs differed between positions

on the slope, with an average of 98.6 nv/ha
in gullies, 38.5 m ha at mid-slopes and
13.1 mVha on ridges. These results are

comparable with forests in several other

studies. For example. Aspen-dominated
boreal forests in Canada were estimated to

have 61 nT/ha for young stands (20-30
years) (Lee et al. 1997) and log volume in

Douglas Fir forest (<S0 years) in

Oregon/Washington was estimated to be
248 mVha (Spies et al. 1998). Mountain
Ash forests (20-30 years) in the Central

Highlands of Victoria and Messmate
forests in Tasmania had higher average log

volumes of 342 m'/ha and 174-455 mVha,
respectively ( Lindenmayer et al. 1 999).

However, the volume of logs in this

study w'as high in comparison with dry
forests in the box-ironbark region in cen-

tral Victoria where estimates of <10 mVha
(Laven and Mac Nally 1998). and from 0-

45 mVha for different forest types (Bennett

unpublished), have been recorded. The
abundance of logs in a forest reflects not

only the forest productivity, but also past

events in forest history and management.
Lindenmayer el al. (1999) noted that log

volumes in Mountain Ash forests may be
strongly influenced by the legacy of past

events, such as fire or wind storms, with

logs remaining on the forest floor long
after the event. Similarly, in box-ironbark

forests the present scarcity of logs can be
attributed to the history of logging and the

demand for firewood.

Use oflogs hy animals
Logs provide a habitat resource for a

wide variety of animals, including amphib-
ians, reptiles, birds and mammals (Harmon
et al. 1986). Many factors affect whether

individuals will use logs, including the size

of the log, the state of decay, the species

and the overall abundance of logs (Harmon
e! al. 1986). As a log decays, small ani-

mals (such as invertebrates and reptiles)

use internal microhabitals in the log
including the space underneath loose bark.

In later stages of log decay, invertebrates

and fungal fruiting bodies provide
increased food for vertebrates that use the

logs (Harmon et al. 1986).

Surveys of mammals in the Brisbane
Ranges (Hampton 1971; Conole and
Baverstock 1988) have identified several

species that may be affected by structural

attributes of the forest-floor environment.
Two species in particular, the Short-beaked

Echidna Tachyglossus aculeafiis and Agile

Antechinus Anlechinus agilis, are likely to

use logs for foraging and shelter.

Echidnas cannot cool themselves by
sweating, panting or licking, and shelter

may be important to regulate heat (in both

hot and cold months) (Smith et al. 1989;

Wilkinson et al. 1998). Such shelter
includes hollows in logs and depressions

under logs. .Smith et al. (1989) reported

foraging by Echidnas at the base of logs

and noted that such activity did not change
seasonally. The Agile Antechinus is a

small insectivorous marsupial that in dry
forests is otfen associated with high densi-

ties of logs (Menkhorst 1995). In flood-

plain forests of northern Victoria, a similar

species, the Yellow-footed Antechinus
Antechinus flavipes. occurred in greater

numbers al sites with a high density of logs

(Mac Nally et al. 2000).

A large number of bird species have been
recorded from the Brisbane Ranges (170
species). Fallen trees and large woody
debris that break down naturally provide

shelter and foraging for ground-feeding
birds (Barrett et ai 1994; Laven and Mac
Nally 1998). Logs can be an important
feeding substrate for insectivorous birds.

Studies from dry box-ironbark forests

(Laven and Mac Nally 1998) and riverine

floodplain forests (Mac Nally et al. 2001)
both reported a significantly greater occur-

rence and diversity of birds that are ground
feeders or foragers on woody debris al

local accumulations of logs, compared
with areas with few or no logs.
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Frogs and reptiles require some form of

shelter (Cogger 1996), in many cases fall-

en timber, and many reptiles use logs as a

basking site for regulating body tempera-

ture. Lizards use a range of log sizes,

depending on the species, with the majori-

ty of logs used being partially decayed

with cracks and hollows large enough to

allow entry (Webb 1985).

Landscape pattern, lo^s andfauna
The higher abundance of logs in gullies

than on ridges suggests that these parts ol

the forest landscape have a greater struc-

tural complexity at the ground layer and

offer a greater diversity of resources for

ground-dwelling animals. !n box-ironbark

forests of central Victoria, censuses of

birds and mammals in gullies and adjacent

ridge habitats found that for both groups

the gullies were particularly rich habitats

(Mac Nally et al. 2000; Soderquist and

Mac Nally 2000). It would bo valuable to

carry out similar surveys in the Brisbane

Ranges, to further understand the relation-

ship between landscape pattern, habitat

resources such as logs and large trees, and

the distribution of the fauna.
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North-West Victorian Range Extension and Unusual Habitat

Use of the Powerful Owl Ninox strenua

CL Tzaros', MA Weston’ and DG Quin"

Abstract
In Victoria, Powerful Owls are generally wet-forest birds that only occasionally occur in drier wood-
lands. Their range inland ol the Great Div ide may be inlluenced by the presence of riparian vegeta-
tion along major rivers. We report an observation of an adult PoweiTuI Owl on the Wimmera River
near the edge ol the l.iule Deseil National Park, outside its usual range and habitat. This is the sec-
ond published report of this species w^cll inland of the Great Divide in western Victoria, although we
uncovered an additional unpublished report. These reports suggest that population surveys of this
species should include riparian strips in drier habitats. {The Victonan NmuraUsi 120 (2). 2003, 61-64)

The Powerful Owl Ninox strenna is

widespread in Victoria but is generally
confined to foothill and coastal forests

associated with the Great Divide, and usu-

ally in areas that receive an annual rainfall

of more than 800 niin (Blakers et at. 1984;

Emison et ctL 1987; Higgins 1999). They
are occasionally reported from open scle-

rophyll forests and much drier Box-
Ironbark woodlands north of the Great
Divide (Emison et at. 1987; Higgins
1999), and there is a single record of an
immature from the southern Matlee,
between Palchewollock and Hopetoun
(Hyett 1979). Such inland records have
been regarded as young vagrants dispers-

ing in search of a territory (Schodde and
Mason 1980; Blakers et at. 1984).
However, some inland records from
Queensland and New South Wales are of
breeding birds (e.g. Rolls 1979; Pavey
1993), and in Victoria there are several

reports of breeding in the dry Box-
Ironbark forests north of the Great Divide
(e.g. Traill 1993). Of 28 sites in central

Victorian Box-lronbark forests where
Powerful Owls have been recorded, eight

represent verified breeding pairs. In some
instances, these pairs have successfully
raised broods of two chicks, indicating that

the breeding habitat is not necessarily mar-
ginal (T Soderquist pers. comm.).
Here, we report an observation of a single

adult Powerful Owl on the Wimmera River
in the south-eastern corner of the Little

Threatened Bird Network. Birds Australia. 415
Riversdale Road. Hawthorn Ea.st 3123. Email
c.lzarostf/diirdsauslralia.eom.au
Research and C'on.servalion Department. Birds

Australia, 415 Riversdale Road, Hawthorn East 3123
Project OrUcer, Natimuk-Douglas Saline Wetland

Management Plan, Birds Australia, 415 Riversdale
Road, Hawthorn East 3123

Desert National Park in western Victoria
(36"34' S, 1

42*^00' E). The bird was identi-

fied as an adult because, unlike immature
birds, it lacked any trace of white in its

plumage (Higgins 1999). The bird was ini-

tially heard, then seen at about 2030 h
ESS r on 3 1 January 2002, and was heard
calling sporadically throughout the night.

Presumably, the same bird was relocated

roosting nearby at its diurnal perch at about
0830 h the following morning. Photographs

of the bird and habitat were taken (Fig. 1 ).

and regurgitated pellets were collected
from the ground beneath the roosting bird.

A diurnal return visit (by DQ and Richard
Alcom) on 19 February 2002 did not locate

the bird, but fresh Powerful Owl feathers

were found at that site.

On 9 March 2002, MW and Danielle
Hart returned to the site, and discovered a

single adult roosting in a Salt Paperbark
Melaleuca halmaturorum, about 50 m
north of the roost site of I February. The
owl was heard all that night. A search of
the diurnal roost site failed to locate the

owl the next day, but a Powerful Owl was

Fig. 1 . The owl roosting in Salt Paperbark, clutch-

ing a Common Brushtail Possum, on the
Wimmera River, 9 March 2002. Photo by MA
Weston/Threatened Bird Network Collection.
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Fig. 2. Distribution of the Powerful Owl in Victoria (courtesy of the New Atlas of Australian Birds

database). The arrow and circle indicate our record.

heard again calling all night (10 March)

until just before dawn on I I March.

Another search of the diurnal roost site and

other nearby patches oi' Paperbark failed to

locate any owls on the morning of 1 1

March. On 13 April. DQ returned to the

site on dusk (1840 h EST) and delected a

single calling Powerful Owl in a Salt

Paperbark thicket c. 100 m south-west ol

the roost site ol' 1 February. The owl Hew

south-east from the thicket into the open

eucalypt woodland.

The observation of this Powerlul Owl is

considered notew'orthy for three reasons:

(1) it is the second published account ol

the species occurring inland to the edge of

the Victorian Malice Region, (2) it

occurred in a dry open woodland which

differed both Horistically and structurally

from more typical habitat types, and (3)

the bird was an adult.

Range extension

The nearest known record ot the species is

in the northern pan of the Black Range State

Park (37W S, 142^08' E), 50 km south of

the present site (Atlas of Victorian Wildlife

and New Atlas of Australian Birds databas-

es) (see Fig. 2). We arc also now aware that

the Powerful Owl has been previously

recorded on the Wimmera River about five

kilometres north of our observation site

(36‘^3r S, 142"02' E) (N Marriott pers.

comm.), but this has not been published. On

that occasion a pair of adult birds, accompa-

nied by a juvenile, responded to call play-

back at night. This observation suggests that

the birds probably nested nearby.

Movements
Records of Powerful Owls from inland

have been regarded as young birds dispers-

ing in search of a territory (Schodde and

Mason 1^80; Blakers at. B)84). The evi-

dence for these claims is presumably that

such birds arc usually young. 1 lowcver, here

wc report an adult and a pair with young

well inland, and below we propose an alter-

native hypothesis based on habitat.

Habitat

The habitat at our observation site was

open eucalypt woodland dominated by

Black Box Eucalyptus largiflorcns and

Grey Box E. nucrocurpcL with smaller

amounts of Yellow Gum E. Icucoxylou

.

This habitat is considerably drier and more

open than typical habitats described else-

where (Debus and Chafer 1^94; McNabb

19%; Higgins 1999). Annual rainfall in the

area is about 450 mm, considerably less

than in other parts of the species’ range.

Along the river, there was a narrow ripari-

an strip of slightly w'etter River Red Gum
E. camaldulensis woodland, and occasion-

al dense thickets of Salt Paperbark. up to c.

12 m tall. This type of dense understorey

would bear the closest structural resem-
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blance to vegetation usually chosen for

diurnal roosting in wetter forests, such as

roosts in dense Blackwood Acacia
melanoxylon or Cherry Ballart Exocarpos
cupressiformis (Seebeck 1976: Schodde
and Mason 1980; Debus and Chafer 1994;

McNabb 1996: Higgins 1999). It was
among this dense shady vegetation that we
observed the bird roosting, and the scat-

tered pellets we observed suggest that the

bird had roosted there for some time.

Other Victorian sightings of Powerful
Owls have been made in areas of riparian

River Red Gum woodland, including three

records along the lower Goulburn River
(Atlas of Victorian Wildlife database), sev-

eral records along the lower Ovens River
(Atlas of Victorian Wildlife database), and
a breeding record from near the confluence
of the Ovens and Murray Rivers (CT pers.

obs.). However. Webster et al. ( 1 999) state

that the species is absent Irom most river-

ine Red Gum forests and the dry north-
west of the State. Tzaros (2001 ) documents
the distribution of a number of bird
species, typically of cool-climate moist
forests, which occur along the Murray
River. This suggests that mesic riparian

strips possibly extend the geographic range
of such species, and allow them to occur in

otherwise inhospitably dry landscapes.
Riverine woodlands along the Wimmera
River may therefore play a role in the pres-

ence of the Powerful Owl in the Wimmera.
Another fundamental resource that the

habitat must provide is foraging opportuni-
ties. Studies on the diet of the Pow'erful Ow'l

throughout Victoria suggest that it prefers to

prey on arboreal and semi-arboreal marsu-
pials, mainly Common Ringtail Possum
Pseiidocheirm peregrinm and Sugar Glider
Petaunis hreviceps, and less often Common
Brushtail Possum Trichosurus viilpecuku
Squirrel Glider Petaurus norfolccnsis and
Brush-tailed Phascogale Phascogale
tapoatafa (Seebeck 1976; Van Dvck and
Gibbons 1980; Tilley 1982; Traill 1993;
Lavazanian et at. 1994). It is also known to

opportunistically prey on several bird
species, mainly White-winged Chough
Corcorax melanorhamphos^ Australian
Magpie Gymnorhina tihicen and Crimson
Rosella Platycercus etegans, and large
invertebrates (Seebeck 1976; Tilley 1982;
Traill 1993; Lavazanian ei al. 1994).

An analysis of two pellets collected from
the present site revealed hair, teeth, facial

bones and a humerus of a Common
Brushtail Possum, and bones and feathers

from unidentified birds. The observation
made on 9 March w'as of a roosting bird

clutching a Common Brushtail Possum. It

seems from our scant data that the diet of the

Powerful Owl in question is more or less

typical, despite the atypical habitat. Several

Common Brushtail Possums were seen and
heard on each night of observations.
Webster et al. (1999) suggest that the

estimation of the size and distribution of
the Powerful Owl population in Victoria

needs revising. We suggest that dry habi-

tats. especially River Red Gum woodlands
along inland watercourses, be appropriately

surveyed and adequately reserved to ensure

the preservation of the Powerftil Owl at the

northern edge of its Victorian range.
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The Southern Hemisphere Constellations

Ian D Endersby'

Introduction

In 1930 the International Astronomical
Union defined the boundaries of 88 star con-

stellations using the celestial coordinates of
declination and right ascension but they

have a histoiy dating from anliquity.

Depicting figures and objects in the stars

dates from the tribes living in the fertile

plains of China, India, Mesopotamia and
Egypt between 4000 and 1000 nc.

Hipparchus is possibly the first Greek to

have made a catalogue of fixed stars, but it

has not survived. It contained nearly 850
stars and was included by Ptolemy in his

own work three centuries later, to which he

added another 170. Ptolemy published 48

constellations in his \kgale syntaxis ics

astrofiomicus better known under the

Arabian title Almagest. These are listed in

Table 1 and all but one has suiwived to the

present. Argo, or the Ship, was the largest of

Ptolemy's constellations; it was so large that

it was dix'ided into Carina (the Keel), Puppis

(the Stem), Vela (the Sails) and Malus (the

Mast). This action has been variously attrib-

uted to Sir John Herschel, Lacaille, or the

American astronomer, Benjamin Gould, but

it was probably the work of Lacaille. All but

Malus are still used. The Prodromus
Astronomiae, and its appendix with plates

Firmamentum Sohieskumum. of Johannes

Heveiius was published posthumously in

1690 and these included another seven

(Allen 1963). Four more constellations are

attributed to Plancius, Bartschius or Royer

' 56 Looker Road. Montmorency, Victoria 3094

by different authors.

So, the original 48 constellations of
Ptolemy, increased by a net two from the

break-up of Argo, plus seven of lievelius

and four w'ilh more obscure authorship

brings the total named by northern hemi-
sphere observers to sixty-one. Twenty-
seven constellations could be considered as

belonging to the soulhem hemisphere. The
stars which can be seen from any one loca-

tion depend on the geographiGal latitude of

the observer, for example, from either pole

only half the night sky can ever be seen.

Just as the constellation Ursa Major, or the

Pole Star can never be seen from
Melbourne, many of our constellations

never rise above the horizon for northern

hemisphere observers.

Southern constellations

C/7/.V

Although the Southern Cross is probably

the most obvious of the southern hemi-
sphere constellations, no-one is credited

with naming it. Probably in the late 16"’

century it was excised from the hind legs

of Centaurus where the Greek astronomers

had drawn it. Allen ( 1963) slates that,

although it is often attributed to Royer
1679, Mollineiix in England illustrated it

on his celestial globe in 1592, Bayer drew
it and commented in his text modeniis
crux. Ptolemueo pedes Ceufaiiri (1603),

Bartchius had it separated from Centaurus

in 1624, and Caesius catalogued it in 1662

as though it were well known. Pliny the

Elder in his Historia Naturalis (c. 70 ad)
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named a constellation Thrones Caesaris.

Alien (1963) speculates as to whether this

might not be the Southern Cross.

Bayer

Johann Bayer, a German astronomer, pub-

lished his Uranometria in 1603. It con-

tained drawings, after Durer. of the ancient

forty-eight figures, a list of 1709 stars and

twelve new southern asterisms (Allen
1963). His new constellations are listed in

Table 2. Ridpath (1998) attributes the dis-

covery of these constellations to two Dutch
navigators, Pieter Dirkszoon Keyser and
Frederick de Houtman. Keyser was in

Bantam (Java) in 1595 and Keyser was in

captivity in Achin (or Atjeh, Sumatra) in

1600 (Pannekoek 1961). While Bayer was
the first to chart these constellations, Allen

(1963) quotes him as attributing their for-

mation to the 16“' century navigators
‘Americus Vesputius, Andreas Corsalis,

Petrus Medinensis and Petrus Theodorus
[Pieter Dirkszoon Keyser]' giving to the last

most of the credit. Willem Jansson Blaeu, a

globe-maker from Amsterdam, credited de
Houlmann wilh their introduction. If

Allen's (1963) reading of Bayer is correct

then Keyser made the greatest contribution.

Technically, Bayer did not name Musca; he

recognised the asterism but called it Apis,

the Bee. Probably it was Edmund Halley
who changed it to Musca Apis, then it was
altered to Musca Australis by Lacaille, and
is now simply Musca (Allen 1963).

All but the Southern Triangle are named
for animate objects, seen as exotic, even
mythical, from a lb"* century Eurocentric

view. Dorado is known either as the gold-

fish or swordfish.

This set of constellations is moderately
bright compared with the later contribution

of Lacaille. Magnitude of the brightest star

in each ranges from 1.74 (a Gruis) to 4.07

(a Chamaeleontis) (a higher magnitude
number is a fainter star). Fig. 1 shows the

constellation boundaries and their relation-

ship to the well-known landmarks of the

Southern Cross and its Pointers.

Table 1. The 48 constellations given in

Ptolemy’s Almagest.

Andromeda Corona Australis Lyra
Aquarius Corona Borealis Ophiuchus
Aquila Coiwus Orion
Ara Crater Pegasus
Argo Navis Cygnus Perseus

Aries Delphinus Pisces

Auriga Draco Piscis Austrinus
Bootes Equueleus Saggita

Cancer Eridanus Saggitarius

Canis Major Gemini Scorpius
Canis Minor 1 lercules Serpens
Capricornis Hydra Taurus
Cassiopeia Leo Triangulum
Centaurus Lepus Ursa Major
Cepheus Libra Ursa Minor
Cetus Lupus Virgo

Table 2. New constellations depicted by Bayer
from observations made by early Dutch navigators.

Latin Name English Name Abbr.

Apus Bird of Paradise Aps
Chamaeleon Chameleon Cha
Dorado Goldfish Dor
Grus Crane Gru
Hydrus Sea Serpent Hyi
Indus Indian Ind

Musca Fly Mus
Pavo Peacock Pav
Phoenix Phoenix Phe
Triangulum Australe Southern Triangle TrA
Tucana Toucan Tuc
Volans Flying Fish Vol

•••

Fig. 1. Constellations depicted by Bayer. The
Southern Cross and Pointers have been included

for scale and orientation.

Lacaille

The list of modem southern constellations

was completed by the Abbe Nicholas Louis

de La Caille who went to the Cape of Good
Hope about 1750 and remained there for

some years observing a large number of

stars. In his Caelum Stellifcnim of 1763 he

introduced fourteen new groupings, listed

in Table 3. The names he assigned to them
are principally based on scientific instru-

ments (Pump, Compasses, Furnace, Clock,

Microscope, Level, Octant, Ship’s
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Table 3. New constellations introduced by

Lacaille.

Latin Name English Name Abbr.

Antlia Air Pump Ant

Caelum Chisel Cae
Circinus Compasses Cir

Fornax Furnace For

Horologium Clock Hor

Mensa Table (Mountain) Men
Microscopium Microscope Mic

Nonna The Level Nor
Octans Octant Oct

Pielor Painter's Easel Pic

Pyxis Ship's Compass Pyx

Reticulum Net Ret

Sculptor Sculptor Scl

Telescopium Telescope Tel

Compass, Net. Telescope) or those of the

fine arts (Chisel, Easel. Sculptor).

Mensa. the Table, was originally Mons
Mensa, named for Table Mountain which

was the backdrop to Lacaille's observing

at the Cape of Good Hope (Allen 1963).

The modem common name for Reticulum,

the Net, is misleading as it refers to the

graticule (or reticle) used in telescope eye-

pieces to record star positions (Ridpalh

1998). Octant is a navigator's instrument,

predecessor to the sextant, and the constel-

lation contains the South Celestial Pole

(SCP). The nearest naked eye star to the

SCP is sigma (o) Octaniis but with a faint

magnitude of 5.5 it is no longer visible

from suburban locations. Pyxis, the Ship's

Compass, was formed from part of Malus.

the Ship’s Mast, a constellation fonned by

Lacaille when he broke the original Argo

into sections, but is no longer recognised

(Bozman 1967).

All of Lacaille’s constellations are faint

with the brightest star in each ranging from

3.19 (a Circini) to 5.09 (a Mensae). For

comparison, the faintest ot the tour stars

which make up the Southern Cross (5

Crucis) has a magnitude of 2.8. The con-

stellation boundaries are shown, in relation

to the Southern Cross, in Fig. 2.

Summary
Twenty-seven constellations can be con-

sidered as belonging to the southern hemi-

sphere. Of these the Southern Cross is con-

spicuous and has been known, if not formal-

ly named, for centuries. Dutch navigators,

primarily Pieter Dirkszoon Keyser, made

observations which allowed the German

Fig. 2. Constellations introduced by Lacaille.

The Soulhern Cross and Pointers have been

included for scale and orientation. (Alpha

Centauri is not in the constellation Circinus but

the symbol overlaps due to the scale used to

depict star magnitudes.)

astronomer Bayer to add twelve to the list,

mainly with animate shapes and names. The

French priest Lacaille. observing from the

Cape of Good Flope, filled more gaps in the

heavens by forming fourteen more, depicted

as instruments from the arts and sciences.

These soulhern hemisphere constellations,

added to those derived from antiquity in the

northern hemisphere, bring the modern

total, as recognised by the International

Astronomical Union, to eighty-eight.
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Planting the Nation

Edited by Georgina Whitehead

Book Reviews

?nh\\shQx\ Aiistralimi Gcu-den llisloiy Society. Melbourne, Victoria, 2001.

xii + 196 pages, hardback, black and white and colour photographs and index.

ISBN / 876473 44 4. RRP $42.90

Many FNCV members and other readers

of The Victorian Naturalist are garden
lovers. Some are interested in garden histo-

ry. While reviewing this delightful collec-

tion of essays for Historical Records of
Australian Science, 1 wondered whether
Planting the Nation may also interest Vic

Nat readers. So here are a few notes.

In response to an apparent absence of
gardens in the Centenary of Federation’s

proposed activities, the book w'as initiated

during planning for the Australian Garden
History Society’s annual national confer-

ence in Melbourne in 2001. Its theme is

Australian gardens and horticultural land-

scapes during the peri-federation years.

1890-1914. Many of the nine essays are

based on talks delivered at the Society's

conference.

Naturalists have long carried their botani-

cal interests from bush to garden, so 1 won-
dered whether Planting the Nation men-
tioned the FNCV. It is not in the index and
I noticed only a passing reference. In

^Symbols of a New Nation: Australia’s

Flora in the Decorative Arts 1890-1914’

Nina Crone mentions the FNCV's interest

in Australia’s indigenous flora long before

suburban gardens commonly included
native plants and states had oftlcial lloral

emblems. In discussing the consideration

of a national flower she notes that

"Archibald Campbell founded a Wattle
Club in 1899 to promote a Wattle Day ...

to encourage the llower's recognition as a

patriotic symbol' and in 1908 delivered a

lecture entitled "Wattle Times: or Golden
Haired September’ in which he claimed
that "the Wattle is almost exclusively
Australian and should be our National
Flower’. However she doesn’t mention
Campbell's membership of the FNCV, nor

the publication of his Wattle Time talk in

The Victorian Naturalist.

Archives Coordinator for the Australian

Garden History Society’s Victorian
Branch, Suzanne Hunt, is working with the

Slate Library of Victoria on the Garden
History Archive. Apparently unwittingly,

she mentions another FNCV member —
"the resourceful Mr Williamson'. His
prize-winning garden at Hawkesdale Slate

School features in her ‘W'here the Sweet
Australian Peas Bloomed: State School
Gardens in Victoria 1901-1914', without

acknowledging that he was the botanist

Herbert B Williamson.

Hunt includes splendid photographs of
bygone school gardens and explains how^

Victoria’s first Director General of
Education. Frank Tate, made the school

garden an integral part of the "new’ educa-

tion which he was introducing into the

state system. In the school garden students

could learn by experience about nature,

horticulture, botany, and other aspects of
the curriculum. School garden produce
was exhibited at the impressive and crowd-
attracting State Schools Exhibition in

Melbourne in 1906, which showcased the

subjects taught under the new education

philosophy.

Hunt mentions the principal (not director)

ol' the School of Horticulture at Burnley.

Charles Bogue Luffman. Luffman's 1902

Education Gazette supplemenl ‘Gardening

for Victoria's State Schools’ provided prac-

tical advice on soil, planning drainage,

plant selection, germination and transplant-

ing. And Arbor Day (a USA concept) pro-

vided a timely incentive to plant trees in

often treeless school grounds. It was initiat-

ed as part of Victoria’s schools beautifica-

tion program in 1901, the year that a Royal

Commission report revealed vast forest

destruction in Victoria.

fate established the Slate Schools
Horticultural Society, and transferred Cyril
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Isaacs (an FNCV member in 1912), who
had long argued for a cooperative scheme

for seed and plant supply, to Coburg State

School to establish tlie Society's plant nurs-

ery in 1912. Hunt mentions early assistance

from 'RTM Pescolt. Principal of Burnley

School of Horticulture'. However HE (not

RTM) Pescolt was the principal. The
Society encouraged better planned and

planted grounds — just as the ’Playground

Movement* (also from USA) was advocat-

ing provision of playing space for tow n and

city children. Like William Guilfoyle, direc-

tor and designer of Melbourne's Botanic

Gardens. Isaacs w'as an exponent ot the

‘natural style* of garden design rather than

forma! linear rows of trees and shmbs.

In ‘Arts and Crafts Gardens in Melbourne

and their Legacy*. Hairiel Ldcjuist explains

how this new type of garden 'lormed a

bridge between the late nineteenth-centur>'

picturesque garden, exemplified by William

Guilfoyle's designs, and Edna Walling's

gardens of the 1920s’. They were formal

architect-designed gardens, which often

included an informal wild or wilderness

area. Edqiiist notes that nati\'e gardens -

Mrs Welshe's Wattle Park and John

Watson's Maranoa Gardens - were estab-

lished in Melbourne soon after federation,

and describes (sometimes with plans) some

of tlie extensive Arts and Gratis gardens that

beautified Melbourne mansions. An area of

Australian trees and shrubs often replaced

the English wilderness section. At his

Toorak residence, ‘MiegunyalT. Russell

Grimwade transfonned a tennis court into a

plantation of Australian trees, and later

w'rote Amho^raphy of the Eucalypt ( 1920).

Edquist mentions Guilfoyle's Australian

Plants Siiilahlc for Gardens. Parks and

Tiinher Reserves (191 1). but not whether it

influenced any of her garden architects.

Thanks to David Jones. 1 now know who

designed strange rock structures in various

Melbourne gardens. Charles Robinette.

"Artistic Grotto and Horticultural Builder',

was commissioned by William (iuiltoyle

to craft a rockci*>' for the Botanic Gardens

in 1886. Guilfoyle planted the grotto near

the Anderson Street entrance with succu-

lents and cycads. Robinette later designed

grottoes elsewhere in Melbourne, includ-

ing the (now- Royal) Zoological Gardens,

Malvern Gardens. Clifton Hill’s Darling

Gardens (demolished), and Melbourne

General C’emelr> (hijacked by Elvis

Presley worshippers).

Susan Reidy’s chapter on recreation and

sport mentions concerts and cricket in

Melbourne’s inner and outer suburban

parks. She discusses Idslernwick Park in

some detail.

Planting the fsation also includes an his-

torical oveiview' olThe period 1890-1914 by

John Rickard. Oline Richards' perusal of

WA (mainly Perth) parks and reserves,

Jeannie Sim's exploration of Queensland's

botanic and acclimatisation gardens and

Robert Freestone's discussion of parks and

gardens in the 'City BeautiluF. Freestone

mentions, but does not explain, the lonna-

tion in 1914 of the Victorian fowai Planning

and Parks Association and its aim ‘to safe-

guard native animals and plants’. ! thank

him for introducing me to a Melbourne soci-

ety whose name is derived from the (ireek

word kalos meaning beautiful (as in

Callisteinon), one of whose high profile sup-

porters was ’landscape gardener WR
Guilfoyle*. The Kalizoic Society was estab-

lished in 1884 for;

The encouragement and cultivation of

the heautiful, the planting of trees and

fhnvers in promenades, and also in the

citw suhurhs. places of public resort,

and the laying out (f reserves; the pro-

tection of all ornamental plants, flow-

ers, trees ... the encouragement of win-

dow. cottage or front gardening, the

prevention of the pollution of our

streams and reservoirs ... to enlist the

svmpathies (f the professional and gen-

eral public in improving the appear-

ance of our city and its suburbs by the

creation of an artistic taste, and by con-

stituting tnv/T citizen a custodian of our

gardens, trees and birds. |p. 1771

imagine that!

Linden Gillbank
History and Philosophy ofScicncc Department

University ot'Melbourne. Victoria .^010

lindenrg^c/ unimelh.edu.au
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WATTLE: Acacias of Australia

Coordinator: BR Maslin

Publishers: Australian Biological Resources Study, Canberra and Department of
Conservation and Land Management, Perth, 2001. CD-ROM and 46 page manual.

ISBN 0643066063. $I 10.00. Available from CSIRO Publishing.

WATTLE is an extremely user friendly,

interactive, LucID identification guide to

1 165 taxa of Australian Acacia. Simple, eas-

ily understood installation instructions are

provided in an accompanying booklet
although, once installation is begun, on-

screen prompts are provided. Even a techno-

phobe such as myself can load this wonder-

ful CD-ROM without raising a sweat and
operating procedures are just as simple. The
CD opens to the WATTLE homepage from

w'hich one has three choices: to obtain an

overview of WATTLE, to identify a taxon

or to browse inibnnation on any taxon.

When opening the key for the first time a

tutorial appears. This takes about 10 min-
utes to complete and is strongly recom-
mended. It goes through the basic opera-

tions needed to perform identifications and
provides pointers on best practice; for

example, it is important not to guess a char-

acter - if two or more character states match
the specimen, select both and, w^hen provid-

ing numeric states, give a range of values

rather than a single value. Each page of the

tutonal describes one or more fealures/func-

lions of the LucID player and how one can

most efficiently use WATTLE.
On completion of the tutorial, a screen

divided into four windows appears with a

menu and a tool bar, with each window
displaying a list. The first is a list of 28
characters that may be chosen to describe

the specimen to be identified. The second
window initially will be empty but will list

characters selected to describe the speci-

men. The window directly beneath this is

the Taxa remaining’ list, which originally

will contain 1 165 taxa. As characters are

selected, taxa that do not match the
description will be transferred into the

’taxa discarded' list which forms the fourth

window. The 28 characters originally sup-

plied are a ‘fast find’ set allowing for rapid

identification of specimens but, frequently,

a number of taxa remain. In such instances

WATTLE provides two important aids to

help find the next appropriate character to

use. namely ‘character sets’ and ‘best’.

The sets contain characters relevant to par-

ticular purposes, such as describing geo-

graphic regions, gland, infiorescence, leaf

phyllode or vegetative characteristics and
w'horled phyllode taxa. When selecting

‘best’ LucID will either place characters

with best discriminating power at the top

of the list or highlight the next best charac-

ter to use. These features are invaluable

and allow for quick and easy identification

of specimens when certain details may be

lacking e.g. Howcrs and/or fruits.

One of the wonderful features of the key
is that one can click on the information

icon provided with each character to obtain

either notes and/or illustrations of the char-

acter and its states. These are superb quali-

ty and make identification an enjoyable
process, which is especially important for

the beginner. Care still must be taken, how-
ever, as errors in identification can be
caused because of misinterpretation of
qualitatively defined character states,

although the illustrations provided min-
imise this. For example, the character
‘foliage type' includes the stale ‘phyllodes

rudimentary’. When does a phyllode 'step

over the line’ and become rudimentary?
Similarly, the difference between terete,

sub-terete, compressed and fiat phyllodes is

a matter of the degree to w hich the lamina

is fiattened. The tutorial and accompanying
booklet, however, highlight such potential

problems and provide suggestions on how
these can be minimised or overcome.

I have spent many enjoyable hours test-

ing the key on local wattles and have had a

100% success rate. At times I was left with

two or three taxa remaining but the species

information and associated diagrams pro-

vided the further detail needed. These were
of excellent quality, although 1 would have
preferred colour images as well. Each
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illustration is annotated, highlighting criti-

cal features of the species which can then

be checked against the specimen being

examined. A distribution map of each

species also is provided.

A number of minor problems were

encountered. For e.xample, with the charac-

ter 'flower merous’, one is asked to enter a

value or range betAveen five and five. Most

Acacia llow'ers are four or live merous and

the character has greatest discriminatory

power when flowers are four merous.

Similarly, with ’pulvinus length', a value

between 0.5 and 0.5 mm is required to be

entered and values greater or less than this

cannot be used, making this choice of char-

acter virtually useless. An even more minor

error is the request to enter a value between

one and two millimetres for gland number.

These are minor mistakes and there are vei^

few of them. Furthermore, they in no way

prevented successful identification of the

specimens tested.

The CD-ROM and accompanying book-

let are impressive. Their ease of use, the

advice provided, the hyperlinks allowing

easy navigation between related taxa, and

the neisearch option make this an extreme-

ly useful, stress-free means of identifying

wattles. 1 highly recommend tins CD-
ROM for anyone even vaguely contem-

plating the identification of Acacias.

Maria Gibson
School of [biological and Chemical Sciences

Deakin University. 221 Burwood Highway
Burwood, Victoria 3 1 25

How (not) to Catch an Octopus

1 should tell you straight away that I’ve

never caught an octopus in my life so 1

can’t be thought of as an expert on octopus

catching, but recently 1 nearly caught one.

Anyway, at least I found one, which is

more than most people can say.

It happened at a Field Nats general

excursion at Mushroom Reel near Flinders

on the Momington Peninsula. I’d been rip-

ping the arms and feet oil sea stars for this

bloke Mark who reckoned he was doing

some research. Flc wanted the arms oil

Allostichaster polyplax, the little grey ones

with eight arms, and the feel oil

Coscinasterias mtiricaia. the big greeny-

purply ones with eleven arms. For genetic

sampling he said. Even I know' icel don t

grow on anns. You've got to wonder about

whether this Mark guy was from the uni-

versity or somewhere else.

Anyway 1 got bored with that so 1 went

off hunting around in rock pools by

myself. 1 turned a rock over in a small pool

about a foot deep, and below where the

rock had been was what seemed to be a

pale sea star partly covered in sand. The

surface of the w'ater was roughed up by the

wind making a clear view dillicult so 1

reached down and gave the critter a couple

of prods with my finger. It didn’t move. It

just sat there. But it fell soft and pliable,

not like a sea star. And sea stars usually sit

on top of the sand. I thought about what it

might be. Was it attached to the rock? A
sponge, an ascidian, algae? It still looked

like a sea star. 1 reached down again and

gave it a bit of a tug, not pulling loo hard

in case it w^as stuck to a rock under the

sand and I damaged it. Suddenly it turned

into a large Blue-ringed Octopus and 1 was

squeezing its head. I let go in a huny. The

octopus had its arms outstretched and was

(lashing its neon blue bands. It went scut-

tling under the nearest rock. Phewd Well

there you are. I nearly caught it didn’t 1?

In future 1 think I’ll carry one of those

plastic kitchen sieves and when I see

something that looks a bit like a sea star

I’ll scoop it up before I try to grab it. The

same goes for hunting around in sea grass.

You never know what might be there.

Jim Walker
167 Balaclava Road
Caulfield, Vic 3162

For assistance in prearing this issue, thanks to Ann Williamson (label printing) and

Dorothy Mahler (Administrative assistance).
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Wilsons Promontory: a Field Guide to Wilsons Promontory

by David Meagher and Michele Kohout

Publisher: Oxford University Press. 552 pases.

RRP $24.95

A Field Guide to Wilsons Promontory
makes a new and significant contribution

to the literature on an internationally

famous and most popular National Park on
the southernmost part of the Australian

mainland.

The book begins with a map which indi-

cates the tracks, and enables the reader to

locate every fascinating feature referred to in

the guide. All the bays, islands and moun-
tains are extensively displayed on the map.

A striking introduction is made by men-
tioning the geological history of the granite

boulder-littered land mass, then the geo-

morphology ~ the sands, rocks and moun-
tains - is explored before the human histoiy

is detailed.

There is evidence of Aboriginal presence

6000 years ago. The Prom provided a land

bridge to Tasmania. In 1798 George Bass,

the first European to visit the Prom,
arrived in his whaleboat at Sealers Cove.
He named the Cove and suggested that it

could be a good refuge Ibr the sealers. In

1 843 the first sawmill opened, followed by
a pastoral period when sheep and cattle

grazed the whole promontory. In 1859 the

lighthouse was constructed and filled a

vital role in guiding the shipping around
that treacherous, rocky coast. The steep

offshore islands are very close together,

and because of the constant high winds in

the area, were a threat to the sailing ships

of the era. Gradually, tourism became pop-

ular. Early tourists went by horse-drawn
buggy along the beach to Darby River. The
authors report that in 1884 three prominent

field naturalists, John Gregory, Arthur
Lucas and George Robinson, completed an

adventurous walking tour of the Prom,
wrote a glowing report, and fought for its

reservation as a National Park. This was
achieved in 1905 and extended in 1908.

The main body of the Field Guide is an

accurate and up-to-date account of most of
the living organisms inhabiting the land or

sea in this region. Mammals, birds, reptiles,

frogs, freshwater fish, terrestrial inverte-

brates, intertidal invertebrates and finally

the llora are all described. Three hundred
and fifty species of plant are described, and
each is compared with similar species. No
keys are included, but most organisms have
one or two paragraph descriptions, clearly

labeled black and white drawings or

coloured photographs, and the descriptions

are simple and easy to follow. Appendices
provide lists and further reading. Forty

common mosses and livenvorts are includ-

ed but not fungi or algae. The book might
well be called Life ofthe Prom. The authors

regard the Prom as a possible Noah's Ark
and a haven for organisms threatened by
the local farming practices. However, the

lack of high profile fauna such as tiger

quoll, platypus, greater glider and lyrebirds

detract from the ark idea.

An extraordinarily wide variety of plant

communities co-exists on the Prom, rang-

ing from rainforest to sand dune, from
swamp to mangrove estuary, but the

authors do not comment on the ecology.

Inside the back cover of the Field Guide is

a map denoting the different areas of each

type of vegetation.

The Field Guide is well bound and on
good quality paper. It contains superb pho-

tographs. both black and white and colour.

Despite its soft cover, the book is heavy for

those who walk and need to carry its 352
pages. The major disadvantage to a bush-

walker is the lack of good quality maps with

track details. These must be carried sepa-

rately and in addition to the Field Guide.

The authors claim to have walked every

track, so the maps and track detail would
have involved little extra work, and would
have rendered the book indispensable to the

backpacker.

Gretna Wcste
1/361 Royal Parade

Parkville, Vic 3052
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A Note on the Dietary Habits of the Red-necked Wallaby

Macropits rufogriseus

According to the notes accompanying the

description of the Red-necked Wallaby

Macropus rufogriseus in The Complete

Book of Australian Mammals^ this wallaby

Ms essentially a grazing animal and sub-

sists largely on grasses and herbs'. Its

habitat is eucalypi forest and heath com-

munities, mainly along the Divide and

south and east from that barrier. The cur-

rent range is from south-east Australia to

just north of the Tropic of Capricorn.

Recently, during a short stopover at

Troopers Creek in the Grampians National

Park, it was possible to observe, at fairly

close quarters, a female of this species

with a well developed young one in the

pouch.

It appeared from a short distance that she

was brow'sing on the phyllodes of Golden

Wattle Acacia pycnantha, but a closer

examination when she moved on showed

in fact that she had been stripping the large

shrub of young, unripe pods. She then

moved out of the picnic area, which in this

dry season was practically devoid of grass

and other herbage, onto the car parking

area. Here she spent about fifteen minutes

moving slowly about on the soil ar.d gravel

licking the surface (Fig. 1), and then

moved a short distance to lick the bark of a

Black Wattle Acacia mearnsii. Presumably

these surfaces were the source of some
mineral material.

While all this was going on. the joey

spent most of the time just being patient

with mother and made no attempt to lick,

but occasionally reached down for a frag-

ment of dead leaf, gave it an experimental

tasting, and then dropped it to the ground.

Ron Fletcher
4/178 Matthews Rd

Corio 3214

Reference
Strahan. R (cd) (1983) The Australian Museum
Complete Book of Australian Mammals. (Angus and

Robertson: Sydney)

Fig. 1. Red-necked Wallaby and joey in the car park at Troopers Creek, Grampians National Park.
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Little Penguin Eudyptula minor at Middle Island,

Western Victoria: Current Status

Rebecca L Overeeni' and Robert L Wallis'

Abstract
We examined the status of the Little Penguin EudypUtla minor at Middle Island on the west coast ot

Victoria during the species’ 1999/2000 breeding season. The vegetated upper surface of the island

had 292 occupied burrow.s at a density of 0.02/nv. Peak dusk arrival occurred in January with 502

penguins coming ashore during a one-hour period. Little Penguins at Middle Island displayed impor-

tant differences in breeding ecology frttm penguins in other Australian colonies. Karly breeding com-

bined with heavier adult and chick weights resulted in high breeding success. However, as Middle

Island is a popular destination for day visitors, during the 1999/2000 Little Penguin breeding season,

tourism was found to cause detrimental eliects. including deaths ol some eggs and chicks, fhere are

also concerns for the conservation of the l.ittle Penguin colony as foxes or dogs may readily access

the island. {The Victonan SawntUsi 120 (3), 200.3, 76-83)

Introduction

Little Penguins Eudyptula minor were

first reported on the Victorian coast in

1860 (Hannaford 1982). Surveys conduct-

ed from 1059 (Marchant and Higgins

1990) demonstrated a broad distribution,

however, numbers have declined due

mainly to human induced mortality (Dann

1992). The effect of foxes, cats and dogs

(Dann 1992). removal of vegetation

(Norman et a!. 1992). burrow trampling

(Reilly 1977), residential developments

(Harris and Bode 1981) and oil and plastic

pollution have all affected Little Penguin

numbers.

It is rare for a new Little Penguin colony

to have established in the past 200 years

(for e.xample, St Kikla breakwater colony.

Victoria). At Middle Island, near

Warrnambool in western Victoria, howev-

er, a breeding colony of Little Penguins

may have established in the early 1900s.

Anecdotal records of Little Penguins inhab-

iting Middle Island began in the 1950s

(Overeem 2000). Here wo report on the

colony's cun-ent staUis and factors that may
influence this status. An important recent

consideration is the 'sanding' of Stingray

Bay, such that Middle Island now connects

to the mainland at kw tides, allowing dogs,

foxes, cats and humans to access the island

on foot.

Study site and methods

Middle Island is a small (1.5 ha) island

located 75 m from the mainland coast (at

' School of Ecology and Environment. Deakin

University, Warrnambool, Victoria 3280

high tide), near Warrnambool, Victoria

(38^20’ S, 142A30’ E; Fig. 1). Exposed to the

prevailing southwesterly winds and swells

ol' the Southern Ocean, the island is a rem-

nant of a calcarenite peninsula that is being

broken into a series of islands, rock stacks

and residual platforms (Rosengren 1998).

Middle Island has an irregular, elongate out-

line and is about 240 ni long and 115 m at

its widest point on the upper surface. Wind

and water have stripped the unconsolidated

sand and tuff, exposing bare calcrete pre-

dominately on the northern and western

sides of the island (Rosengren 1998).

Middle Island has been eroded to include

a surrounding rock platform and a llat-

tened upper surface about 1 7 m above high

tide. Access to the island is gained by foot

at very low tides.

The upper surface vegetation mainly

comprises groundcover species such as

Seaberry Saltbush Rha^odia baccata.

Coastal Pigface Carpohrotus glaucescens

and New Zealand Spinach Tetragonia

lefragonoides. African Boxthorn Lyciwu

ferocissimum and Mirror Bush Coprosma

repeus are also present in low numbers

(Overeem 2000).

Native animals which frequent the island

include the Little (‘engiiin and the Short-

tailed Shearwater Puffinus tenuirostris

which breed on the upper surface of the

island. Introduced mammals residing on

Middle Island include Ihe Black Rat Rattus

rattus and House Mouse Mus domesficus.

Foxes Vulpes vufpes^ dogs Canis lupus and

cats Felis cafus have not been observed on

the island. However, in 1993 (15 October)

76 The Victorian Naturalist



Research Reports

Stingray Bay

^ Mainland Access

^ Penguin Access

/\ / Wal kingTrack

i I
Upper Island Surface

Fig. 1. The anthropogenic features of Middle Island, near Warrnambool, western Victoria, in

1999/2000. Numbers on the shaded area are the active burrow abundance for the Little Penguin.

a kill of 50 birds was recorded on Middle
Island by the Phillip Island Penguin Study

Group (Thoday 1993), and Swart and
Mitchell (1995) found 72 Little Penguin
carcasses on Middle Island over a 28 day
period from 4 March to 27 April. 1995.

Although the predator was never identi-

fied, both kills appeared to be caused by
foxes or dogs.

In the mid 1980s, a partly-fenced earthen

path was constructed around the upper sur-

face of Middle Island, and limestone bricks

and wooden sleepers created steps to the

path (Fig. 1). Brush-matting was placed on

the island, covering the bare areas of the

north and west, and artificial burrows were
placed throughout the island (Peter

Goldstraw pers. comm.). Weather condi-

tions have seen the path and steps fall into

disrepair and the burrows sanded over.

However, aerial photos suggest that the

brush-matting scheme has been largely

successful in prohibiting further erosion.

An estimated 300,000 tourists visit the

Warrnambool area annually (Warrnambool
Visitor Information Centre 1999). Middle
Island is situated in a prime tourist area

(Fig. 1), with the breakwater, swimming
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beaches, caravan parks and walking tracks

in close proximity. Swart and Mitchell

(1995) recorded 265 visitors crossing to

Middle Island in a four hour period during

January 1995. 'I'his visitation may increase

with current development of the mainland

foreshore opposite Middle Island.

Active burrow count

The entire upper surface of the island

was divided into 10 iiT squares where

active penguin burrows (defined by the

presence of a breeding pair in a burrow or

if both tracks and scats indicated recent

use) were systematically sought and

mapped in August 1999. In order to geo-

reference divisions, a marker visible in

both the field and an aerial photograph was

used. Burrow density of the island was

then calculated based on the vegetated sur-

face area of the upper part of the island.

Little Penguin night arrival

The landing sites that the Little Penguins

use to access the upper part of the island

were simultaneously observed by teams

every two weeks from late August 1999 to

early February 2000. Landing sites were

initially located during day sampling by

scat observation. Each landing site was

then observed at night with penguin count-

ing commencing visually when the first

group accessed the island.

Breeding calendar

Fifty burrows were chosen throughout

the island for intensive study according to

the following criteria: the burrows were

active, frequent visitation was unlikely to

cause trampling of other burrows nearby,

the burrow' was typical of those in each

vegetation type, and the nest chamber was

accessible. The chosen burrows were indi-

vidually identified with tags. Visits to each

of the 50 burrows occurred on a weekly

basis. Data on breeding biology, including

times of egg-laying, hatching and Hedging,

breeding success and body condition w'ere

collected as per previous studies (Reilly

and Cullen 1981; Gales 1988: Stahel and

Gales l991;Chiaradia 1999).

Management
Incidental observations relevant to man-

agement of the Little Penguin on Middle

Island were made during each site visit.

Tracks and scats were identified using

Triggs(l998).

Results

Active burrow count

The vegetated upper surface of Middle

Island had 292 active burrows, at a density

of 0.02/m- (Fig. 1). A further 50 burrows

were located on the north and east facing

cliffs. Some non-breeding penguins congre-

gated in caves near the landing beach and in

a sheltered cove. Burrow abundance w'as

proportional to the abtindance of each plant

species (Table 1). Almost half of the bur-

rows (46%) W'ere covered by the most abun-

dant plant species. Seaberry Saltbush and

New' Zealand Spinach. Structurally complex

combinations of plants, with at least two o1

Variable Groundsel Senecio lautus. Beaded

Glasswort Sarcocrinia qiiinqueflora^

Cushion Bush Calocephalus brownii, and

Coastal Daisy Bush Olearia axillaris also

supported active burrows. Few burrows (2%

of burrows, 9% plant coverage) were found

under woody weeds (African Boxlhorn).

Table 1. Per cent vegetation coverage and per cent

Little Penguin at Middle Island 1999/2000.

vegetation preference oi active burrows for the

Vegetation Type % \'egetatlon

Coverage
% Active Burrow

Abundance

Seaberry Saltbush Rhagodia haccata 60.5 46

New Zealand Spinach Tefragonia tetragonouies 10 17

African Boxthom Lvetum ferocissimum 9 2

Variable Groundsel * Seijedo hmtus 8 -

Beaded Glasswort * Sarcocorinia quinqueflora 7 -

Coastal Piefaee Carpobrotus glaiicesescens 5 3

Cushion Bush Calocephalus hrownii * <!

Mirror Bush Coprosma repens * <1

Coastal Daisy Bush Olearia axillaris*

Combinations of plant species indicated thus *

<1
32
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Wl onth

Fig. 2. Fortnightly numbers of Little Penguins arriving at Middle Island 1999/2000. El to E6 are the
penguin landing sites.

Little Penguin night arrival

The Little Penguins arriving at Middle
Island used six landing sites. The count
data for each fortnightly observation from

August 1999 to February 2000 are summa-
rized in Fig. 2. The highest number of pen-
guins observed coming ashore after dusk
was 502 in January and the lowest was 207
(October). I'he proportion of birds using

each of the six landing sites remained con-

stant, with one site on the south west side

of the island being the main landing site

with up to 290 birds using it in a one hour
period on 9 January.

Breeding calendar

Sampling at Middle Island began in

August as per the Little Penguin breeding

calendar established by Stahel and Gales

(1991). Middle Island Little Penguins
started breeding unexpectedly before sam-
pling began and therefore dates for egg-
laying, hatch and guard (adult present in

the burrow with chicks) were missed for

the 34 pairs already breeding when the

study began on the island.

Egg-laying

During the 1999/2000 breeding season at

Middle Island there was a minimum of 126

eggs laid (including replacement clutches)

in the 50 burrows sampled. Ninety-two
percent of pairs laid clutches of two eggs,

while 8% of pairs laid one egg. Egg-laying

for the colony is estimated to have begun

as early as July and concluded in late

December with a peak in late November
(Fig. 3).

Incubation and Hatch
The mean incubation length for eggs that

hatched was 34.1 ± 4.7 days (mean ± so
for all values, n = 1 8) with a range of 27 to

43 days (Table 2). Hatching began in

September, with a majority of hatchings

occurring in late November, bar one pair

that hatched as late as 8 January 2000.

Post-guard andJledge
Chicks were an average of 15.8 ± 3.2

days old (n ^ 15) when left alone in the

burrow. The youngest chick to be left unat-

tended was 1 I days old while the oldest

was 22 days old (Table 2). Post-guard
commenced in early October and by mid-
January all chicks were unattended during

the day with the peak occurring in mid-
December (Fig. 3).

Chicks at Middle Island fledged at an

average age of 58.9 ± 7.9 days old (n ^ 17;

Table 2). Two peaks in fledge occurred:

the chicks from early breeders left Middle
Island in mid-October, while most fledg-

lings left the colony in late January with

the last chick fledging as late as March.

Breeding success

(i) Hatching: The hatching success of all

eggs combined was 85%. Most (84%) of

the egg mortalities were due to unknown
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Fig. 3. Burrow conlents tor the Little Penguin sample at Middle Island 1 Wy/2000.

causes, however 16% of egg loss was

directly linked to hurnan impact through

burrows being trampled.

(ii) Fledging Success: Breeding success

from egg-laying till fledge was 70%, while

success from hatch was a higher 82%.

Failure to fledge was thought to be attrib-

utable to starvation (1 1%) and burrow

trampling (33%). with the remainder fail-

ing due to unknown circumstances. In total

the breeding productivity for the Middle

Island Little Penguin colony during the

1999/2000 breeding season was 1.49 per

pair of breeding penguins. This total

includes replacement clutches.

hdorphology

Average weight of the adult female Little

Penguin at Middle Island was 1215.3 ±

138.8 g (n - 76), while the average for

males was 13 1 8.3 1 19.9 g (n = 83; Table

3). The male Little Penguin was the heav-

ier of the two se.xes throughout all stages

of the breeding season. Chicks in this

study were first recorded at a weight of

53.2 ± 18.3 g (n = 20). They grew rapidly

and at the end of guard stage mean weight

was 504.3 ± 201.3 (n - 39), with the light-

est chick recorded at 1 10 g and the heavi-

est 890 g (Table 4). On average chicks

fledging in September to November aver-

aged a weight of 1 1 1 4 --t 1 1 4 (n = 5 1

)

while chicks Hedging in December to

February Hedged at a weight of 1035 =t

126.3 g(n- 25).

Conservation

Although foxes, dogs and cats were not

directly observed, the footprints of all w'ere

identified on the island. A fox or dog killed

13 penguins, in various breeding stages, on

Middle Island during the 1999/2000 breed-

ing season. In addition, 33% of chicks and

16% of eggs were lost during the

1999/2000 breeding season when visitors

to the island trampled their burrows.

The introduction of brush-matting has

created new breeding areas for penguins.

During the 1999/2000 Little Penguin

breeding season on Middle Island four

active burrow's w'ere located in the brush-

matting on the northern tip of the island,

w'hile the western edge contained two.

Discussion

Furopcan settlement of Middle Island

would have dramatically altered the vege-

tation during the eleven years that it was

occupied (Douglas 1998). louring the

1999/2000 Little Penguin breeding season,

51% of the island’s upper surface was cov-
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Table 2. Mean length and standard deviation (in days) for significant events throughout the breeding
season for the Little Penguin at Middle Island 1999/2000.

Incubation (days) Post-guard (days) Fledge (days)

Mean 34.1 15.8 58.9
Standard deviation 4.7 3.2 7.9
n 18 15 17
Minimum 27 1

1

43
Maximum 43 22 73

Table 3. Mean (and standard deviations) of bill lengths and body weights for the Little Penguin at

Middle Island 1999/2000.

Mean
Male
SD n Mean

Female
SD n

Bill length (mm) 41.5 2.3 55 38.9 2.6 52
Bill depth (mm) 14.4 0.6 57 11.5 0.7 52
Weights (g)

(i) Prior to egg laying 1326 117.8 23 1299.5 149.2 23
(ii) Incubation 1312.0 117.3 34 1 160.0 81.8 35
(iii) Guard 1280 130.7 30 1120.2 69.9 20
(iv) Total [groups (i) to (iii)] 1318.3 1 19.9 87 1215.3 138.8 78

ered by groundcover vegetation. The bur-

row density of 0.02/m* found in the vege-

tated groundcover at Middle Island, is

comparable to the mean nest density
recorded at Phillip Island of 0.04 i/ni^

(Marchant and Higgins 1990). In contrast,

Fortescue (1991) found that Little Penguin
burrow density at Bowen Island averaged

L5/mL
The highest dusk arrival numbers

occurred in September and January. This
January peak is consistent with those
recorded elsewhere in Australia (Fortescue

1991). The low count in October may be
attributed to the pre*laying exodus
(Chiaradia 1999) and the February low is

consistent with adult Little Penguins
returning to the sea for a period of pre-

moull fattening after the chicks have
fledged. Chiaradia (1999) found at Phillip

Island that a majority of birds use the same
track to move into the breeding area. Our
data showed penguins used the six

entrances in the same proportion through
the 1999/2000 season, supporting
Chiaradia’s (1999) observations.

The breeding calendar for the Little

Penguin at Middle Island varied from that

of the Phillip Island Little Penguin. Egg-
laying began in July (1999), two months
earlier than the mean dale of egg-laying

recorded at Phillip Island for the same sea-

son (P Dann pers. comm.). This time of
breeding was described by Reilly and

Cullen (1981) as unusually early for

Phillip Island rather than late.

Breeding calendar variability between
locations and seasons has been attributed

to a probable effect of food availability

(Slahel and Gales 1991). The onset of the

Lillie Penguin breeding season was record-

ed by Cullen et al. (1992) as coinciding

with abundant fish stocks. In the breeding

colonies al both Phillip and Lion Islands,

the date of egg-laying affects the chance of
successfully rearing young; late breeders

are less likely to successfully fledge chicks

(Reilly and Cullen 1981; Chiaradia 1999;

Rogers et al. 1995). Thus the early breed-

ing at Middle Island may be responsible

for the higher fledging weights recorded

from September to November when com-
pared to the weights recorded from
December to February.

Most (92%) breeding pairs of Little

Penguins produced two eggs per clutch.

The occasional (8%) observance of one
egg and no clutches comprising three eggs

is consistent with observations at Phillip

and Bowen Islands (Reilly and Cullen

1981; Fortescue 1991).

Mean incubation period from laying to

hatching spanned 34 days at Middle Island

during 1999/2000. This length is similar to

periods recorded for the species elsewhere

(33.6 ± 0.70 days, Bowen Island,

Fortescue 1991; 35.9 ± 2.5 days, Phillip

Island, Chiaradia 1999; Kemp and Dann
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Table 4. Weights for chicks at three life stages at Middle Island 1999/2000.

Approximate
Hatch Weight (g)

Post-guard (g) Approximate
Fledge Weight (g)

Mean 53.2 504.3 1081.4

Standard deviation 18.3 201.3 116.8

n 20 39 86

Minimum 25 110 840

Maximum 92 890 1370

2001). Hatching success of 85% recorded

for Middle Island was slightly higher than

that recorded at Phillip Island (72%; Kemp
and Dana 2001). Kemp and Dann (2001)

suggested that hatching success in Little

Penguins may be linked to annual varia-

tions in food availability through a rela-

tionship between foraging success during

incubation, nest-relief of the partner and

nest desertion. Breeding adults at Middle

Island recorded weights higher than those

recorded at Phillip Island and London
Bridge, also situated in western Victoria (P

Dann pers. comm.). These differences sug-

gest that food is plentiful allowing greater

foraging success and higher hatching suc-

cess at Middle Island.

Times spent brooding the chicks at

Middle Island are similar to those reported

at Bowen and Phillip Islands by Fortescue

(1991) and Chiaradia (1999) respectively.

This means that the chicks were more like-

ly to be of a suitable size to gain indepen-

dence and regulate body temperature suc-

cessfully (Chiaradia 1999). The weights

achieved by post-guard chicks were higher

than those recorded by Chiaradia (1999) at

Phillip Island. This result is similar to that

found by Cullen et ai (1992) at London

Bridge.

Middle Island Little Penguin chicks were

58.9 days old (8.5 weeks) at Hedging.

Chiaradia (1999) found Phillip Island pen-

guin chicks Hedged in January at a mean

age of 9.1 ± 1.1 weeks in 1995-96. Both

are comparable with Reilly and Cullen’s

(1981) research, where the age at which

the chick left the burrow for the sea

depended on weight but occurred mostly

under nine weeks.

The weights of Middle Island chicks at

Hedging averaged 1081.4 g (Table 4),

which is higher than the weights recorded

at Lion and Phillip Islands (Reilly and

Cullen 1981, Rogers et at. 1995; Chiaradia

1999). This observation is consistent w ith

the llndings of Cullen el ai. (1992) where a

plentiful food supply was suggested as

being the significant factor in determining

the high fledging weight in western

Victorian colonies.

Most breeding pairs at Middle Island suc-

cessfully reared at least one chick. Five

pairs (of the 50 studied) failed to breed

while two pairs were successful after ini-

tially fttiling. The overall breeding success

rate of pairs at Middle Island (1.49 chicks

per pair) compares favorably with success

rates reported for Little Penguins at other

Australian locations. The highest success

rate during the four year study on Lion

Island was 0.85 (Rogers ct al. 1995), while

Dann (1992) found Phillip Island Little

Penguins on average have Hedged around

0.8 chicks per breeding pair over the previ-

ous 20 years. On Bowen Island, Fortescue

(1995) found a breeding success rate of

1 .07 chicks per pair, which is also, along

with Middle Island’s result, considered

high.

It should be emphasised though, that the

Middle Island data in this paper were col-

lected during the greater part of a single

season while the data collected elsewhere

(Lion Island. Phillip Island and Bowen
Island) are long-term data sets, so direct

comparisons should be treated with cau-

tion. Nevertheless the data collected by us

al Middle Island will be valuable for future

comparisons at Middle Island or for com-

parisons within the same year at other

locations.

The introduction of brush-matting onto

Middle Island has reduced erosion and cre-

ated more colony area in which the Little

Penguin can breed. Native vegetation is

establishing well in these sites and as it

continues to grow this will signilicantly

increase the amount of colony area avail-

able for burrows and breeding.
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The high death rate of chicks (33%) and

the destruction of 16% of eggs by tourists

is cause for concern, especially when some
deaths were caused by humans trampling

burrows. A fox or dog killed 13 penguins

in one night during the 1999/2000 breed-

ing season (Overeem pers. obs.). We
believe that increasing and unregulated

visitation by tourists (some accompanied
by dogs) will have a deleterious effect on
penguin numbers in the long temi and that

management is urgently required.

Complete closure of the island is not a

viable option in order to protect the flora,

fauna and other natural features of Middle
Island. Successful management of the

island should involve the formulation of a

comprehensive management plan, incorpo-

rating visitor, pest and research issues. A
visitor orientation and interpretation strate-

gy should be implemented, including regu-

lation of access to the island by visitors

and control of movements to particular

areas via boardwalks. The education and
interpretation program should include sig-

nage on boardwalks and guided tours.

Close monitoring of the presence and
effects of dogs and foxes on the Little

Penguins at Middle Island, and fox control

in adjoining foreshore areas, will assist in

the successful management of the island.

The Little Penguin colony on Middle
Island should be closely and continually

monitored if it is to be managed sustain-

ably in the long term.
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A Survey of the Reptile Fauna Inhabiting the Mt Meg Flora

and Fauna Reserve, North-east Victoria

Geot'frey Heard' and Dennis Black'

Abstract
A survey of reptiles inhabiting a 5 km- study area incorporating the Mt Meg Flora and Fauna

Reserve in north-eastern Victoria was conducted between September 2000 and March 2001 . The

study area was traversed systematically eveiy week and diunial obser\ations used to detect leptiles

that were either active or shellering within microhabitals such as rock crevices, lallen limber or

human rubbish. Fourteen reptile species were locaietl. A iuither two species arc known Irom this

study area vet were not recorded. Large, diurnal species such as the Lace Monitor Vanihus

and Red-bellied Black Snake Fseudiihis porph\rktcu\ were most frequently encountered. Other

notable records include Burton’s Legless Li/ard Lialis hurUmis (considered regionally uncommon)

and the Inland Carpet Python Morelia spilofa nietcalfei (listed as Endangered within Victoria).

Composition of the reptile assemblage is discussed in terms of biogeographic and site-specific habi-

tat associations. (The Fictoruw Naturalist 120 (3), 2003, 84-91)

Introduction

Granite uprisings within the Victorian

Riverina provide a contrasting landtorm to

the generally Hat. alluvial plains that sur-

round them. While these areas are known

to be both geologically and Horistically

distinct (Conn 1993; Douglas 1993; Parks

Victoria 2000). the vertebrate communities

they support are poorly documented. This

paper presents observations of the reptile

fauna inhabiting the Mt Meg Flora and

Fauna Reserve (Mt Meg FFR). a granite

massif located in the south-east ot the

Victorian Riverina.

The Mt Meg FFR is an outlying reserve

of the Warby Range State Park, located

some 22 km west of Wangaratta in north-

eastern Victoria, .Australia. Mt Meg repre-

sents a northerly projection of the (Thesney

Vale Hills, a largely agricultural landscape

punctuated by a series of steeply sloping,

granitic hills. The reserve protects 239 ha

of dry open woodland and shrubby heath-

land, habitat of state-wide significance for

five threatened tlora species and one

endangered fauna species, the Inland

Carpet Python Morelia spilofa metcalfei

(Parks Victoria 2000).

Materials and Methods

Study area

Fieldwork was conducted within a 5 knf

study area incorporating the Mt Meg FFR

’ Department of Rnvironmcntal Management and

Ecology, La Trobc University, Albury-Wodonga

Campus, PO Box 821. Wodonga, Victoria 3689

- Current address; Wildlife Profiles Pty Ltd, PO Box

500. Heidelberg, Victoria 3084

and adjacent hills to the east (Dave's Hill)

and south-east (Fig. 1). Mt Meg and

Dave’s Hill rise to maximum altitudes of

320 and 290 m respectively, and are divid-

ed by a narrow gully and norlh-tlowing,

spring-fed creek.

Land use varies within the freehold sec-

tions of this area, in lowland sections, past

vegetation clearing has been extensive,

particularly on land devoid of granite out-

crops. The northern third of the study area

has been subsequently converted to open

pasture (see below). Additional clearing

(primarily through ringbarking) has

occurred on the slopes of Dave's Hill and

adjacent areas in the south-east of the

study area. This later clearing has often

occurred within areas unsuited to pasture

production (c.g. steep hill slopes where

fractured rock is prolific), and has facilitat-

ed the establishment of several exotic-

weed species. The European Rabbit

Chyctolagiis cimicidus and Red Fox Vnlpes

viilpes are also abundant within these areas

(Heard 2001). Currently, sheep, cattle,

horses and deer are commercially grazed

in various areas, while firewood collection

for home heating continues on the wooded

slopes (excluding Mt Meg). The eastern

half of the study area is cuiTently used as a

nature retreat.

Six broad habitat types were described

within this study area based upon variation

in biophysical allributcs, mainly vegeta-

tion, rock structure and hydrology (Heard

2001). Habitat descriptions are provided
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Fig. I. Contour map of the Mt Meg study area.

below; estimates of habitat area (hectares)

are given in parentheses.

• Granitic woodland (67 ha): restricted to

the rocky slopes and hill summits, granitic

woodland is dominated by Blakely’s Red
Gum Eucalyptus blakelyi. Dense stands of

Fringe-myrtle Calytrix tetragona and
Goldfields Grevillea Grevillea alpina form
the shrub layer. Fallen timber and native

lilies (Nodding Blue Lily Stypaudra glau-

ca. Flax Lily Diamlla spp.) are present at

ground level. Weathered granite outcrops,
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r ly. X. r..\uui-Mv» lu me .-m \ um'ivui — • -- -c- .

land; (b) disturbed granitic woodland; (c) degraded woodland; (d) wetland; (e) gully, (0 gia/ed land.

consisting of boulder piles or iractured

bedrock, are numerous on the steeper hill

slopes (Fig. 2a).

• Disturbed granitic woodland ha);

occurs at marginally lower altitudes than

granitic woodland and is distinguished by

a predominance of weeds (Paterson s

Curse Rchiinn platilagineum. Ilorehound

Marrubiitm vulgure) in the understorey

and a mixture of R. hlakclyi. While Box E.

alhens ami Red Stringybark E. maevorhyn-

cha in the o\erstorey. Complex granite

outcrops are numerous (Fig. 2b).

• Degraded woodland (111 ha): woodland

areas that have been largely cleared.

Overstorey vegetation (£. hlakeyi, E.

alhens and E. macrorhyncha) has been

heavily depleted, while ground layer vege-

tation consists mainly of the weeds E.

plantagineunu vitlgaf^e and St John s

Wort fhpericum perforatum. Granite out-

crops occur along scattered ridge lines

(Fig. 2c).

• Wetland (1 1 ha): an area of dense

Prickly Tea Tree Leptospermum conUnen-

tale heath that surrounds several spring-fed

waterbodies at the head of the gully. An

open overstorey of River Red Gum
Eucalyptus camaldulensis is also present.

Sparse emergent vegetation (mainly

Cumbungi Typha spp.) occurs within the

water bodies (Fig. 2d).

• Gully (21 ha): a thin, uncleared riparian

zone associated with the small, north-llow-

ing creek. Eucalyptus camaldulensis^ h.

alhens and Warby Swamp Gum E. cadens
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Table I. Broad habitat associations of reptile species recorded within the Mt Meg study area.
Records indicate the number of individuals observed within each habitat type. Habitat key: GW,
granitic woodland; DGW, disturbed granitic woodland; DW, degraded woodland; WL, wetland; GY,'
gully; GL, grazed land.

Species Common Name GW DGW DW WL GY GL Total

Chelidae

Chelodina longicollis Common Long-necked Tortoise 1 1 2
Gekkonidac
Christims marmoralus Marbled Gecko 1 2 3
Pygopodidae
Lialis burlonis Burton’s Legless Lizard 1 i

Agamidae
Pogona harhata Eastern Bearded Dragon 1 4 I 6
Varanidae
Varamis gouldii Sand Goanna 1 2 3
Vanmiis varhis Lace Monitor 4 7 2 _

1 14
Scincidae

Car/ia tetradactvla Southern Rainbow Skink 1 I 3 5
Ctenotus robustus Large Striped Skink _ _ _

1 1 2
Egernia saxalilis Black Rock Skink 2 _ _ 2
intermedia

Lerista bougainvillii Bougainville’s Skink 1 1

Tiliqua scincoides Common Blue-tongue Lizard 1 _
1

_ _ _ 2
Boidae
Morelia spilota metcalfei Inland Carpet Python 1 1 2
Eiapidae

Pseiidechis porphvriacus Red-bellied Black Snake 1 1 5 3 10
Pseudonaja textilis Eastern Brown Snake 1 2 2 - - - 5

Total no. species 8 8 6 3 4 3 14
Total no. individuals 12 16 9 7 II 3 58

form the overstorey layer, while
Lightwood Acacia implexa forms a sparse

understorey. An open, grassy ground layer

gives way to dense sedge growth along the

creek line. Fallen logs are numerous (Fig.

2e).

• Grazed land (109 ha): agricultural land

in the north of the study area, characterised

by open paddocks of exotic and native pas-

ture. Large, isolated specimens of E.

alhens occur throughout and represent the

only remnant vegetation. A small number
of sheep continue to graze this habitat and
are watered by several shallow farm dams
(Fig. 2f).

Reptile observations

Observations of the reptile fauna inhabit-

ing the Mt Meg study area were made
between September 2000 and March 200 1

.

Observations were opportunistic and made
while systematically traversing the study
area on foot, four days each week between
the hours of 0930 and 2000. The majority of
reptiles were observed while they were
diumally active, or located when they were

sheltering beneath or within exfoliating

granite, rock crevices, fallen logs, tree hol-

lows, exfoliated bark or human rubbish. The
specific location, habitat association and
microhabitat of each individual were
recorded. Small, agile skinks were pursued

only occasionally (often precluding positive

identification), and arc generally excluded
from the following observations. Records
Ifom the Atlas of Victorian Wildlife (NRE
2001) were used to supplement field data.

With the exception of the Inland Carpet
Python Morelia spilota metcalfei (Barker
and Barker 1994; Greer 1997), nomencla-
ture follows Cogger (2000).

Results

Fourteen reptile species, representing
eight families, were recorded within the

study area (Table 1 ). An additional two
species, Carnaby's Wall Skink
Cryptoblepharm carnabyi and Boulenger’s

Skink Morethia boulengeri^ are known
from the study area (7MRE 2001).

Three families (Scincidae, Varanidae and
Eiapidae) comprised the majority of reptile
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species recorded during this study (69%).

Five families (Chelidae, Gekkonidae,

Pygopodidae, Agamidac and iioidac) were

each represented by a single species.

Large diurnal species were the most fre-

quently encountered individuals. Varanids

(predominantly Vanwifs varius) were the

most commonly-located reptile, represent-

ing 31% of all observations. Both the nor-

mal and broad-banded {‘Bells form’)

colour moq^hs of V. varius occur in this

study area and were observed in equal fre-

quencies. With the exception ot

Pseudechis porphyriacus and Pogona har-

hatcu the remaining species were only

observed sporatiically (live or fewer indi-

viduals in total; Table 1 ).

The small number of records for many

species limits the interpretation of their

habitat and microhabitat associations.

Nonetheless, the following patterns were

noted. Two species, Chrisiinus marmora-

fiis and Egeniia saxalilis intermedia^ were

associated with relatively intact woodland

habitats where rock crevices, fallen timber

and exfoliating bark may be used as shel-

ter sites (Table 2). Conversely, L. varius

and Pseudonaja texfilis appear to be

w'oodland generalists within this area.

Varanus varius utilises all woodland habi-

tats, while P. texfilis was observed within

all habitats on the rockier slopes (granitic

woodland, disturbed granitic w'oodland

and degraded w'oodland; Table I).

Varanus varius was recorded foraging

amongst ground \egelation, litter and on

the lower branches of eucalypls (£. hlake-

lyi, E. macrorhyncha). Individual P. iex-

tilis were located amongst granite rock

screes, sheltering within a dead tree trunk

{E. alhens) and under corrugated iron.

Both species were seen on the surface ol

large rabbit w'airens (Table 2).

Pogona harhata, Varanus goiddii and

Carlia fctradactyla appear to favour open

woodland, mainly degraded woodland and

gully areas. Varanus gouldii and C.

tetradactyla were observed within disturbed

granitic woodland; however, both individu-

als were located on the periphery of this

habitat. Five adult P. harhata were encoun-

tered in the gully and adjacent grazed land,

mostly basking on fence posts and lallen

timber. Two adult V. gouldii were observed

basking close to large rabbit warrens, while

all C. tetradactyla were encountered

amongst ground vegetation or litter.

Only one .species [P. porphyriacus) was

frequently encountered in the wetland.

Most specimens were observed close to

w'ater-bodics. and w'ere seen foraging,

moving or basking within or directly adja-

cent to standing water.

Few' data were gathered tor the remaining

six species. An adult specimen oV Lialis bur-

tonis (considered regionally uncommon by

Brown and Bennett 1995) w^as found mov-

ing through ground litter within disturbed

granitic woodland on 8 December 2000.

Two adult ^f. s. metcalfei (listed as

Endangered in Victoria by NRE 2000) were

observed during the study; one within

granitic woodland on the north face of Mt

Meg, the other within disturbed granitic

woodland on the western face of Dave's

Flill. Both individuals were observed bask-

ing amongst granite rock screes.

Discussion

The woodland habitats of the Mt Meg FFR

and surrounding hills support a diverse

assemblage of reptile species, several of

which are of state or regional significance.

The records collected during this study con-

firm the existence of sixteen reptile species

in the reserve, while a further eleven may be

expected from the area based upon broad

distribution, known records and^r habitat

requirements (Robertson ct al. 1983;

Coventry and Robertson 1991; Brown and

Bennett 1995; C’ogger 2000; 1) Hunter

Linpubl. data; P Robertson pers. comm. 15

May). These eleven species arc: Wood
Gecko Diplodactylus vittatus, Olive Legless

Lizard Delma inornata. Tree Dragon

Amphiholurus nmricaws. Garden Skink

Lampropholis guichenoti^ White’s Skink

Egernia wiiitii, Ydkrn Bellied Water Skink

EuUunprus healwolei, Gray's Blindsnake

Ramphofyphlops nigrescens. Woodland

Blindsnake Ramphofyphlops proximus.

Bandy Bandy Vermicella annulakn Eastern

Tiger Snake Sotcchis scutatiis and

Mitchell’s Short-tailed Snake Suta nigriceps.

Two major factors inilucnce this variety:

biogeographic integration (landscape level)

and habitat diversity (site level).

The Mt Meg FFR lies within an area of

clear climatic, tloristic and geological con-

vergence. From a bioregional perspective.
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Table

2.

Microhabitat

apocialions

of

reptile

species

recorded

within

the

Mt

Meg

study

area.

Microhabitat

abbreviations;

FC,

fence

post;

DT,

dead

tree*

GV

ground

vegetation;

LT,

litter;

T,

tree;

W,

water;

OG,

open

ground;

FL,

fallen

log;

GR,

ground

rock

(on);

RC,

rock

crevice

(in);

ER,

exfoliated

rock

(under)’

Rd’

road;

EB,

exfoliated

bark;

TN,

tin;

RW,

rabbit

warren.
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the Mt Meg FFR and surrounding lands

(Chesney Vale Flills. Warby Range) lie

within the ‘Northern Inland Slopes’ and are

immediately surrounded by the ‘Central

Victorian Uplands' Uo the south east) and

'Victorian Riverina" (all other directions)

(Conn 1993: Parks Victoria 2000). The rep-

tile assemblage of the area reilects these

coalescing inlluences, with typical Riverina

fauna such as D. inormilcr L. hitrumis^ I

.

gouUiiL C. vanwbyi, M. houlengeri. R.

proximus^ M. s. mctccilfei, .S', nigrii'eps and

V. annulafa overlapping with species dis-

playing a primarily eastern Victorian distri-

bution (e.g. E. s. intermedia, L giiichenoti.

P. porphyriacus: Robertson el al. 1983;

Coventry and Robertson 1991; Brown and

Bennett 1995; Cogger 2000). This high-

lights a major feature of the Victorian rep-

tile fauna. Rawlinson (1971) recognised that

the Great Dividing Range hea\ ily inllu-

ences the distribution of reptile species in

this stale, and that a major zoogeographic

transition occurs in the western foothills ot

this range. Flere, reptile assemblages adapt-

ed to the cool, wet climates in the south-east

meet with those from the dry, semi-arid

interior of the north-west. Areas that lie

within the centre of this gradient, such as

the inland slopes of north-eastern Victoria,

often support reptiles from both of these

environments, as well as a range ol taxa that

are widespread in south-eastern Australia

(Bennett et al, 1998). Within the Mt Meg
study area, examples of the latter group

include C. marmoratiis, D. vittatus, f. var-

ins. Ctenotus ruhnstus, C. tefradactyla, R.

nigreseens and A', seiitatns (Cogger 2000).

Site-specific habitat factors, particularly

the extent of intact w'oodland, also intlu-

ence species richness in this study area.

Structurally complex woodland habitats

are know'n to suppoil high numbers of rep-

tiles in other Australian environments

(Kitchener ef al. 1980). apparently due to

the range of retreat sites, basking and lor-

aging areas they provide (Heatwole and

Taylor 1987). Attributes such as granite

outcrops, fallen timber, tree hollows and

woody litter provide important microhabi-

tats for C. mannoratus, L. hurtonis, E. s.

intermedia and i
’ variiis within the wood-

land habitats studied here (see also

Robertson el al. 1983; Brown and Bennett

1995). The endangered Inland Carpet

Python M .v. metcalfei has been recorded

utilising each of these microhabitats within

the study area (Heard 2001; P Robertson

unpubl. data), while the skinks C. earnahyi

and M. houlengeri probably make use of

those attributes found at ground level

(Brown and Nicholls 1994).

Open, semi-cleared woodland supports

fewer species but favours C. fctradaetyla. P.

barhata and V. gouldii. A preference for

open habitats by Victorian populations o\' P.

barhata has been recorded previously

(Hadden and Westbrooke 1990; Michael

2001 ) and in this study area may be primari-

ly due to an abundance of invertebrate prey

amongst pasture grasses. Within degraded

woodland, numerous rabbit wairrens provide

important shelter sites for V. gouldii, while

patchy vegetation cover offers excellent

thermoregulatory opportunities for the

heliothermic skink C. leiradactyia.

Permanent water-bodies within the study

area support Cbelodina Inngicollis and P.

porphyriacus. Although considerable elTon

was made to search each water-body for C.

longicollis (looking specifically for basking

and fioaling individuals), only two speci-

mens were recorded. One o! these was

recorded within open pasture, presumably

whilst moving between farm dams, a com-

mon behaviour for this species (Jenkins and

Bartell 1980; C'ogger 2000). Active speci-

mens of P. porphyriacus w'ere commonly

observed around these w'ater-bodies during

spring and early summer. While this

species' preference for wetland habitats is

well documented (and related to that ol

their anuran prey), individuals are often

located far from water (Jenkins and Baitell

1980; Coventry and Robertson 1991; Shine

1991; Cogger 2000). We observed two

active specimens w'ithin woodland habitats

during spring and presume mate-searching

or terrestrial foraging w'as involved in each

case (see Shine 1987).

The northern inland slopes support a

diverse reptile fauna and must be recog-

nised as priority areas for biodiversity con-

servation W'ithin the Victorian Riverina.

Ciurently. the bioregion is poorly reserved

(only 4% of the state total is currently pro-

tected; Parks Victoria 2000) and therefore

vulnerable to ongoing degradation. Within

the Chesney Vale Hills, privately owned

woodland remnants are often subject to
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varying degrees of livestock grazing and
firewood collection. Both factors severely

reduce microhabitat availability and may
expose many species, including threatened

taxa such as M. s. metcaffe'e to introduced

predators (Heard 200J; P Robertson unpubl.

data). Further land reservation and altered

management regimes are urgently required

to conserve these communities and the

woodland environs that support them.
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First Record of Burrow Use by the Long-nosed Potoroo

Potorous tridactylus

Inka Veltheim'

Within the family Potoroidae, which includes potoroos and bctlongs, only one species, the

Burrow ing Heliong, Beiton^ia lesueur, is known to construct and regularly inhabit burrows, fhis is

the I'lrsl reported incident oV burrow use by the Long-nosed Potoroo Potorous tridactylus. fw^o indi-

viduals, one male and one female, were Ibiind to enter a bumn\ on separate occasions The observa-

tions were made during a study into habitat use t)t /’. tridactylus at the Ralph Illidge Sanctuary,

Naringal East, in soulh-westem Victoria. {The Victorian P^uiunilisi I20{3). :(i03.92-n3)

Members of the family Potoroidae exhibit

a range of nesting and sheltering behaviours.

The Long-nosed Potoroo Potorous truiacty-

liis. and Long-footed Potoroo P. lougipcs,

utilise tussocks and dense grass thickets for

diurnal shelter (Bennett l‘-)93; Saxon ct ai

1994) and do not construct complex nests

(Seebeck ei al. 1989; Bennett 1993). The

Brush-tailed iiettong Bettongia peuiciUatcu

Tasmanian Bettong B. gaimarciK Northern

Bettong B. tropica and Rulous Bettong

Aepyprymnus ntfescens, build nests using a

variety of plant material (Sccbeck et al.

1989; Wallis et al 1989). The Burrowing

Bettong B. lesueur differs in its sheltering

behaviour from the other potoroids. being

the only species that is known to construct

and regularly inhabit burrows (Sander et al.

1997, Burbidge 1995). These burrows are

often part of a more complex interconnected

warren structure (Sccbeck el al. 1989;

Sander et al. 1997).

Over summer 1999-2000, 1 conducted a

study into the foraging patterns and habitat

use of /L tridactylus. The study was under-

taken at the Ralph illidge Sanctuary in

south-western Victoria, south of Tcrang.

During the course of this study, 30 animals

were fitted with a spool-and-line package,

which allows precise tracking of the ani-

mals' movements through their habitat. On

tw'o occasions the line was found entering

a burrow. This observation is the first of its

kind, as P. tridactylus has not previously

been reported to utilise burrows.

The first individual to enter a burrow^was

a female (DA81). The temale was lilted

with a spool-and-line package and released

from the side ol a walking track on

' c/- Broome Bird Observatory, PO Box 1313, Broome.

WA 6725. Email inka_veltheim@hotmail.com

5 November 1999 at 2320 hrs. Al the time

of release, the female was !et\ inside a cali-

co bag on the ground next to the trap to

allow her to emerge voluntarily. The line

was followed the next day and it was found

entering a burrow, which had two entrances.

She had entered a runw^ay in thick sedge

and emerged in a more open area before

entering the burrow, 4.4 m from the site of

release. The spool package was found

inside the burrow, where the female had

groomed it ofl. The burrow was near the

base of a tree and the two entrances were

partly concealed by leal litter and twigs.

Fhe two entrances were 600 mm apart. The

external wudlh and length of the entrances

was measured. One ot the entrances w'as

100 mm wide and 100 mm long, and the

other was 80 mm wide and 90 mm long.

A male (A612) was also released near a

w'alking track, some 500 m from the bur-

row entered by female DA81. The male

was released on 5 February 2000 al 0030

hrs and the line followed the next day. As

for female DA81. the male was left in the

(A612) at Naringal East. February 2000.
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calico bag next to the trap to emerge vol-

untarily. The male travelled for 10.3 m
before entering a burrow, which was locat-

ed in dense shrub cover of Prickly Moses
Acacia verticiUata^ with sparse under-

growth (see Fig. 1 ). Only one entrance was
found and the spool package could not be

retrieved as it was too deep in the burrow.

The burrow entrance was 124 mm wide
and 62 mm long. Several burrow entrances

similar in external appearance were found

nearby but it was not possible to determine

whether these were also being used by P.

tridacty'lus or whether they were connected

to the one entered by A61 2.

Throughout its range, P. tridactylus is

associated with dense understorey vegeta-

tion, which provides diurnal shelter and

protection from predators (Bennett 1993).

P. tridactylus shelters in shallow depres-

sions (or squats) under tussocks and dense

grass (Seebeck et ai 1989. Bennett 1993).

The discovery of burrow use by P. tri-

dactylns suggests that burrows may pro-

vide important additional shelter. From
this record of burrow use by P. tridactylus,

it is not possible to conclude whether bur-

row use in this species is regular, whether

this species constructs burrows like B.

!esuew\ or whether it utilises burrows of

other species. The importance, extent and

function of burrow use by P. tridachdus

warrants further research.
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Distribution and Density ot the Hooded Plover

Thinornis riihricollis Along a Remote Coastline in

North West Tasmania

Mark Antos'

Abstract
The Arthur-Pieman Ctmscrvation Area, on the iiorili-wcst coasl ofTasmajiia, pro\ ides many kilome-

tres of ocean Ix’acli hahiial lor the vulnerable Hooded Plo\ er Thinornis vuhricoUis. Hooded Plovers

were surveyed along a 43.5 km section of coast which included both rocky shores and sandy beach-

es. They were absent from the rocky portion id' the coastline (17.0 km), but 65 indi\ idimls were

recorded along the sandy portion of coastline (26.5 km). The recorded population density of 2.45

birds/km compares favourably with reported mean densities for most parts of south-eastern

Australia. Careful nianaaemcnt and monitoring are reuuired if the current numbers of the Hooded
Plover in this area are to be maintained. {The Victoi

Introduction

The Hooded Plover Thinornis ruhricollis

is an endemic shorebird which frequents

high-energy sandy coastlines of southern

Australia (Blakcrs ct al. 1984; Lane 1987).

It has declined in range, especially on the

south-east coast of mainland Australia

(Blakers et al. 1984; Cameron and Weston

1999; Garnett and Crowley 2000). The
south-eastern population is classified as

'vulnerable' and the south-western popula-

tion as 'near threatened' (Garnett and

Crowley 2000). Although not officially

listed as threatened in Tasmania, the

Hooded Plover population has declined by

1.56% per year at key sites and may quali-

fy for listing under Tasmania’s [ hrealened

Species Protection Act 1995 (Bryant

2002). Prime causes for the Hooded
Plover's decline include predation by

introduced predators and human distur-

bance. Coastal recreational activities such

as pedestrian trafllc. off-road vehicles and

domestic animals have been implicated in

population decline (Buick and Paton 1989;

Marchant and Higgins 1993; Garnett and

Crowley 2000; Weston 200! ).

Tasmania is regarded as being a strong-

hold of the Hooded Plover with an estimat-

ed population of 1730 individuals

(Marchant and Higgins 1993; Eiiyant 2002).

However, many of the remote west coast

beaches of Tasmania are not frequently sur-

veyed and consequently, population densi-

ties are not well known (Schul/ 1993).

Although most of the west coast is relative-

' School of Ecology and Environment. Deakin
University, 221 Burwood Highway. Burwood, Victoria

3125

lan .\nfnni/hf 120 (3). 2003. d4-‘)7)

ly free of human disturbance, it is subject to

increasing pressure from recreational and

commercial users (Schulz 1993; Parks and

Wildlife Service Tasmania (PWST) 2002).

The remoteness of such areas, along with

limited information regarding Hooded
Plover densities, can present land managers

with many challenges.

This study aims to contribute to the

knowledge of the distribution and density of

Hooded Plovers by reporting the results of a

survey along a remote stretch of coastline,

as well as discussing the threats faced by

this remote population of Hooded Plovers.

Methods
The Arthur-Pieman C'onservation Area

(APCA) covers 100.135 ha on the north-west

coast of Tasmania (Fig. 1). The coastal zone

is exposed to strong westerly winds resulting

in a high-energy coastline (PWS'f 2002).

Despite a relatively Hat and unifoim topogra-

phy, the coastline is varied with long sandy

beaches, rocky shores, numerous creek

mouths and mobile and vegetated dunes. The

section of coast surveyed in this study was

from the Pieman River mouth (4f’40'07" S,

i44‘^55’05” E) to Brooks Creek (4PT8'47" S,

144‘’44'27" E), a total distance of43.5 km. Of
this distance. 26.5 km consisted of sandy

ocean beaches and the remaining 17.0 km
consisted of rocky shores. Distances were

measured from 1 :25 000 topographical maps.

The coastline was walked from south to

north and over a period of four consecutive

days (17-20 Febniaty'. 2002), between 0800

and 1500 each day. All bird species

observed were recorded but particular atten-
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; .

Fig. 1. Sandy Cape Beach. Typical ocean beach

habitat of the Hooded Plover Thinornis rithri-

collis within the Arthur-Pieman Conservation

Area.

tion was given to accurately recording num-
bers of Hooded Plovers. Three observers

walked the transect as a group. On sandy

shores, observers walked between the

water’s edge and the highest tide mark
because Hooded Plovers carry out most of

their foraging in this zone (Marchant and

Higgins 1993). This zone was in excess of

100 m wide in some locations. On rocky

shores, observers travelled between the

water’s edge and the coastal vegetation.

Results

A total of 65 Hooded Plovers was record-

ed during the survey. All observations

were of foraging birds on, or immediately

behind, sandy beaches. No Hooded Plovers

were recorded along the rocky shorelines.

Hooded Plovers were the most abundant

plovers seen on the coast with an overall

density of 2.45 birds per km of beach
(Table I). They were generally seen in

either pairs or groups of 3-4 birds. Two
exceptions were at Ordnance Point where
two flocks of 7 and 8 birds respectively

were seen concurrently, suggesting that

this area may be an important roosting site.

The flock of 7 birds was spotted in an

extensive Aboriginal midden behind the

foredune. The birds were difficult to see

unless they moved owing to the camou-
flage of their plumage amidst the mass of

bleached shell fragments. The Hock of 8

birds was seen away Irom the water’s edge

in the middle of a sand-spit.

Red-capped Plovers Charadrius riificapil-

Ins and Black-fronted Dotterels Elsevornis

meianops were also encountered but at

lower densities of 0.79 and 0.72 birds/km,

respectively. These two species were also

observed only along sandy beaches. Pied

Oystercatchers Haematopus longirostris

and Sooty Oystercatchers Haematopus
futiginosus were observed making use of

both the rocky and sandy coasts at densities

of 0.85 and 0.74 birds/km, respectively. A
wide range of other shorebirds and bush

birds was also observed on the shore and in

adjacent vegetation (see Table 1 ).

Discussion

Bird densities

The reported densities of Hooded Plovers

can vary with the time of year. For exam-

ple, Hooded Plovers form autumn/winter

tlocks and group sizes are higher than at

other times of the year (Weston 2000;
Bryant 2002). The occurrence of large,

mobile flocks can yield high density

counts and may be subject to greater sam-

pling error (Heislers and Weston 1993). In

Victoria. W'eston (2000) documented that

average group sizes are at their lowest

from August to February. The present sur-

vey was conducted at the end of the breed-

ing season when group size and overall

counts are at their lowest ( Weston 2000;

MA Weston pers. comm.)
The density of Hooded Plovers recorded

along the sandy sections of coastline in the

southern portion of the APCA (2.45

birds/km) is high when compared with other

areas of Australia. Counts conducted during

November over the coast of Victoria have

yielded overall densities of 0.5-0.6 birds/km

on ocean beaches (Weston 1993, 1995).

During November in South Australia a total

density of 0.46 birds/km was recorded over

699 km of coastline with a maximum of

1 .46 birds/km recorded from Kangaroo
Island (Nalt and Weston 1995).

In Tasmania, densities range from 1 .4-2.0

birds/km but up to 3.0 birds/km have been

recorded on undisturbed beaches (Bryant

2002). During a survey of the west coast,

which included the portion of coastline

covered by the present study, Schulz

(1993) documented an average density of

3.5 birds/km over 109 km of beach during

April. High density counts of 6.6 birds/km

over 36.9 km of beach have also been doc-

umented on the south-w'cst coast of
Tasmania where human disturbance is

minimal and access difficult (Schulz and

Kristensen 1994).
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Table 1. Birds recorded on the coastline and coastal dunes of the Arlhur-Pieman Conservation Area.

Tasmania, along a 43.5 km transect (densities of birds per km were measured only for species

observed to be actively foraging or roosting on the coastline, excluding gulls, which were ubiquitous).

Species Abundance Birds/kni Habitat

White-bellied Sea-Eaele Haliaeetus 2 Not measured Sandy, coastal

feucogastcr dunes

Ruddy Turnstone Arenaria interpres 32 1.88 Rocky
Red-necked Stint CaUdris ruficolUs approx. 200 Not measured Sandy
Sanderling CaUdris alha approx. 100 Not measured Sandy
Red-eapped Plo\cr Charadrius ntficapilhts 21 0.79 Sandy
Bluek-fronled OoUercl Fdseyornis melanops 19 0.72 Sandy
Hooded Plo\ er Thinoniis ruhricoUis 65 2.45 Sandy
Sooty Oyslerealcher Haematopus fidiginosits 32 0.74 Rocky and sandy

Pied Oystercalchcr Haematopus fongirostris 37 0.85 Sandy and rocky

Silver Chill luiriis novaehollandiae Mod. common Not measured Entire coast

I'acihc Gull Lams pacifwus Mod. common Not measured Entire coast

Crested Tern Slenia hergii 20 0.75 Sandy

Caspian 1 ern Sterna caspia 2 Not measured Sandy

Yeliow-lhroaled Horieycaier Common Not measured Coastal dunes

Lichenostomus flavicollis

Dusky Robin MeUmndrvas vittata Common Not measured Coastal dunes

Black Currawong Sirepera fidiginosa Uncommon Not measured Entire coast

Forest Raven (V;/*i7/.v lasnianicns Uncommon Not measured Entire coast

Given that this survey was conducted over

several days, it is possible that numbers

were overestimated by double counting.

Conversely, many sections of beach cov-

ered by the present survey were over 1 00 m
w'ide and it w'as diftlcull to observ'e all birds

along the entire width. The large, sparsely

vegetated dunes which backed most of the

coastline and extended over 1 km inland

w'ere not surveyed. Birds have been record-

ed roosting in sparse dune vegetation and

blow-outs where they are ditTicult to detect

(Lane 1987: MA Weston pers. comm.).

Threats and management
Although the APCA receives low levels

of recreational usage, there is evidence of

growth of recreational pursuits. Visitor

numbers are highest over summer months,

coinciding with the Hooded Plover breed-

ing season (PWST 2002). Disturbance by

dogs and trampling by horses have been

identified as threats to the Hooded Plover

(Dowling and Weston 1999; Garnett and

Crowley 2000; Weston 2001). Dogs and

horses are currently permitted within the

APCA as long as an autht)rity form is com-

pleted (PWST 2002). Trampling by stock

and the additional disturbance associated

with herd management and mustering

(vehicle and horse-based travel, presence

of dogs) also poses a threat to the Hooded

Plover (Schulz 1993). Stock are agisted

within the APCA between March and

September (PWST 2002). This period is

largely outside the breeding season of the

Hooded Plover and nest disturbance and

destruction is likely to be minimal and

restricted to very early or late breeding

attempts. The impact of cattle grazing on

coastal vegetation, and consequently dune

morphology, needs to be examined.

The use of off-road vehicles along ocean

beaches can have negative impacts on

Hooded Plovers by disturbing nesting birds

and by directly crushing eggs and chicks

(Buick and Paton 1989; Garnett and

Crowley 2000). In a study in South

Australia, Buick and Paton (1989) estimat-

ed that 81% of nests were susceptible to

being run over on beaches exposed to

vehicular traffic. Schulz (1993) found that

beaches on the west coast of Tasmania

which showed signs of vehicle activity sup-

ported lower densities of Hooded Plovers

than beaches where vehicle use was mini-

mal or absent. Guidelines have been set for

vehicle operators to use only that part of

the beach between high tide mark and the

w^ater’s edge where Hooded Plovers do not

nest (PWST 2000, 2002). However, it is

difficult to achieve compliance and even a

small number of vehicles driving above the

high tide mark can have a major impact

(Buick and Paton 1989; PWST 2002).

During this survey, widespread evidence of
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vehicle use on all levels of the beach, on

bare and partly vegetated dunes, through

freshwater wetlands and streams, and over

Aboriginal middens was observed.

Despite the remoteness of the area, many
conservation challenges remain for the

Hooded Plover. The recently released

Arthur- Pieman Conservation Area
Management Plan (PWST 2002) recognises

the potential impacts of the aforementioned

threats on natural values. In an attempt to

balance a variety of uses with conservation,

the plan aims to control and monitor the

impact of activities which may have
adverse environmental impacts. This is an

important step in conserving the Hooded
Plover and other natural values in the

APCA; however, it may be necessary to

review some uses and activities in future if

they are shown to be detrimental to the

Hooded Plover population.

Conclusion

The density of 2.45 Hooded Plovers per

km of sandy coastline in the APCA is rela-

tively high when compared to other areas

of south-eastern Australia. Although the

population of Hooded Plovers may be able

to tolerate the current levels of disturbance,

the level of recreational use in the reserve

is likely to continue to rise (PWST 2002).

However, appropriate management can be

successful in alleviating threats to the

Hooded Plover (Dowling and Weston
1999). The Hooded Plover population of
the APCA will require careful management
and monitoring if cuiTent population densi-

ties are to be maintained.
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Some Recent Strategic Additions to Victoria’s

Protected Area System 1997-2002

James A Fitzsimons' - and Chris Ashe'

Abstract
The development of a comprehensive, adequate and representative reserve system is an objective of

all Australian states and territories, in Victoria, land purchase is one means of increasing the reserva-

tion levels of some of the State's most endangered ecosystems. This article outlines the biological

features of some new land purchases for addition to the Victorian protected area system. {The

Victorian Naturalist 120 (3). 2003, 9H-10S)

introduction

In a systematic process to increase the

reservation levels of Victoria’s most threat-

ened ecosystems, particularly native grass-

lands ami grassy woodlands, the Department

of Sustainability and Environment's conser-

vation land purchase program aims to

acquire high quality samples of such

ecosystems from private land for addition

to the reserve system. While it is recog-

nised that protection of land within national

parks and conservation reserves will not

conserve all or even most biodiversity

within a region, strict protected areas have

long been regarded as the most secure fomi

of protection for biodiversity, and often the

most effective (Pressey et al 1 994; Pressey

and Logan 1 997). All acquisitions are on a

completely voluntary basis. Purchase prior-

ities are derived from inventories of the

most signitlcant private sites throughout the

State and assessed in relation to the com-

prehensiveness. adequacy and representa-

tiveness of the existing reserve system.

Land purchase of park and reserve linkages

and inkers also occurs in order to consoli-

date protected habitat and alleviate poten-

tial management problems.

This pnx:ess complements regional assess-

ments of public land in Victoria cairied out

by the Victorian Environment Assessment

Council (and its predecessors, the Land
Conservation Council (LCC) and

Environment Conservation Council (HC(’))

and the Regional Forest Agreement process.

Since the implementation of the National

Reserve System Program (NRS) in 1 992,

' Parks. Flora and Fauna Division. Department of

Sustainability and En\ironmcnt, Level 14, 8 Nicholson

Street. East Melbourne, Victoria 3002
- School of Ecology and Environment. Dcakin
University, 221 Burwood Highway. Bunvood, Victoria

3125. Email filzsimo@deakin.edu.au

all Australian states and territories have

been working toward the development of a

comprehensive, adequate and representa-

tive (CAR) system of protected areas. To
provide a national and regional planning

framework for the NRS, the Interim

Biogeographic Regional isation of

Australia (IBRA) was developed. IBRA
regions are derived by compiling climate,

lithology/geology, landform. vegetation,

llora and fauna, landuse and other attribut-

es (Thackvvay and Cresswell 1995;

Environment Australia 2000). IBRA
regions are the base for systematically

identifying deficiencies in the existing sys-

tem of protected areas. Eleven IBRA
regions (and 27 recently delineated sub

regions) occur in Victoria, of whicli two

are considered to be of particularly high

priorities for increased reservation the

Victorian Volcanic Plain and the Riverina.

This paper outlines some of the more
important recent land purchases for addi-

tion to the reserve system (from 1997 to

mid 2002) and a brief description of their

natural attributes. Fig. 1 indicates their

location within Victoria. Parks Victoria

manages most sites and all purchases listed

arc managed for the conservation of biodi-

versity. Blocks purchased and added to

adjoining reserves are managed as part of

tiie existing reserve. On some sites, such as

the Tcrrick Terrick Grasslands and

Balmattum Grassy Woodlands, which have

a past history of grazing, a strictly con-

trolled grazing regime has been retained as

a management tool to enhance the biodi-

versity value of some grassy ecosystems.

The abbreviated threat status used for

species in this paper is as follows (derived

from CNR (1995), NRE (2000a,b) and ref-

erences therein, the Flora and Fauna

98 The Victorian Naturalist



Contributions

Fig. 1. Location of recent land purchases for addition to the reserve system {existing reserve system
shaded).

Guarantee Act 1988 and the Environment

Protection and Biodiversity Conservation

Act 1999):

Victorian Status - ce (critically endan-

gered); e (endangered); v (vulnerable);

r (rare); n (near threatened); k (poorly

known/data deficient);

National Status - E (endangered); V
(vulnerable); R (rare); K (poorly
known/data deficient)

The conservation status of all species listed

in this paper are outlined in Appendix 1,

while Appendix 2 lists communities listed

under the Flora and Fauna Guarantee Act

1988 protected by the reserves.

1. Parrie Yalloak Plains Sedgy Woodland,
Grampians
This 128 ha property comprises mostly

Plains Sedgy Woodland Ecological
Vegetation Class (EVC) and lies on the

eastern side of the Grampians National
Park, near Yarram Park. Once added, the

site will represent the largest occurrence of

the EVC in the park and is considered one
of the highest quality areas of Plains Sedgy
Woodland in the w'estern Victorian
Midlands.

Vegetation on most of the property
remains largely intact and consists mainly

of a mature age oversiorey of River Red
Gum Eucalyptus camaldulerisis. Yellow
Box E. melliodora with some Manna Gum
E. yiminalis^ and a largely intact under-

storey. Grazing by cattle or sheep has not

occurred in the recent past and the property

has had minimal disturbance from weed
species (Fig. 2).

2. Burrah Burrah Grassy Woodlands
and Wetlands, Grampians
This 68 ha block was purchased in late

1999. It protects eight distinct EVCs
including Grampians Alluvial Terraces

Herb-rich Woodland and Red Gum
Wetland, as well as the only known loca-

tion of the Grampians Alluvial Terraces

Herb-rich Woodland/Claypan Ephemeral
Wetland Mosaic in the State.

Birds of state significance such as the

Brolga Grus ruhicunda (v) and Great Egret

Ardea alba (e) have been sighted on the

block. The property, to be added to the

Grampians National Park, originally pro-

tmded into the south of the park north of

the Wannon River near Brady Swamp. Its
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Fig. 2. Parric Yalloak Sedgy Woodland. Photo:

James Fitzsimons.

addition will solve a number of potential

management issues often associated with

park inliers (e.g. provision of access,

development or landuse impacting on the

ecological or aesthetic attributes of the

park or reserve).

3. Ridge Paddock Grasslands, V\ oorndoo

The purchase of the 130 ha ‘Ridge

Paddock', and its addition to the Cobra

Killuc Wildlife Reserve significantly adds

to the protection of endangered Western

(Basalt) Plains Grassland (listed under the

Flora and Fauna Guarantee Act 198H) and

Plains Grassy Woodland in the Woorndoo
district and Victorian Volcanic Plain.

The site was part of a larger grazing prop-

erly and has retained its high natural values

because of a lack of intensive agriculture

and a grazing regime suitable to the mainte-

nance of grassland values. Importantly, the

adiacenl 500 ha Cobra Killuc Wildlife

Reserve contains one of the largest and

most species-rich examples of western

plains native grassy woodlands remaining

in Victoria (Hastings 1983).

The ‘Ridge Paddock' properly contains a

large population of Clover Glycine Glycine

latroheana (V) as well as Spurred Spear-

grass Austrostipa gihbosa (r). Hairy-tails

Pfilotus erubescent and a suspected rare

Microtis species.

The site is considered to be of high value

for three nationally threatened fauna

species. Webster (19%) recognised the site

as one of the highest priority habitat sites of

the nationally vulnerable Plains-wanderer

Pediononws tonfuatus on Victoria's

Western Plains. The site contains substan-

tial areas of habitat for the endangered
Golden Sun Moth Synemon plana. Cobra

Killuc Wildlife Reserve has also been the

focus of a reinlroduclion program for the

nationally vulnerable Eastern Barred

Bandicoot Pcramelcs gunnii. The addition

of ‘Ridge Paddock’ to the reser\'e is likely

to both increase suitable protected habitat

for this species and buffer the threatening

processes in other parts of the reserve.

4. Blacks Creek Grassland, Skipton

fhe purchase of the 221 ha Blacks Creek

grasslands, Skipton, ensures the protection

of a high quality sample of the Western

(Basalt) Plains Grassland, which is consid-

ered a high priority for slate and national

conservation programs. Fincr-scale vegeta-

tion units identified on the site include Red

Soils Grassland, Black Soil ((iilgai Plain)

Grassland. Plains Grassy Welland. Grey
Clay Flats Seasonal Wetlands, Creekline

Tussock Grassland and Riparian

Shrubland. Almost 70 species of indige-

nous plants have been recorded from pre-

liminary surveys. Of these, one is national-

ly threatened (Clover Glycine), one vulner-

able in Victoria (Small Milkwort
Comesperma polygaloides). three of taxo-

nomic significance, and a number consid-

ered to be regionally rare (Barlow 2000).

Brolgas regularly use the grasslands for

feeding, as do a number of wader species.

The size, diversity and condition of the

grassland habitat suggests there is consider-

able potential to support other important

fauna values. The extensive areas of Poa-

dominated, high biomass grasslands could

provide good cover for mammals such as the

Eastern Barred Bandicoot which is present

in a number of nearby rcsciwes, linked by a

habitat corridor along Blacks Creek (Barlov\

2000). The site will be reserved as the

Blacks Creek Nature Conservation Reserve.
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5. Craigieburn Grasslands
The purchase of the Craigieburn native

grasslands in 1999 and subsequent reserva-

tion as a nature conservation reser\^e makes
it the largest protected area of native grass-

land communities in the Victorian Volcanic

Plains (Ross 1998). The grassland is

regarded as being of national significance

for both flora and fauna conservation
(Peake et al. 1996) and over 240 indige-

nous vascular plant species have been
recorded on the site. These include major
Victorian populations of Swollen Swamp
Wallaby-grass Amphibromiis pithogastrus

(e, K), Gilgai Blown-grass aemula
var. setifolia (v). Curly Sedge Carex fas-

manica (V), and Tough Scurf-pea Cullen

tenax (e). as well as the nationally endan-

gered Matted Flax-lily Dianella amoena
(Peake ef al. 1996; Ross 1998).

The Craigieburn Grasslands Nature
Conservation Reserve now protects rela-

tively large areas of Western (Basalt)

Plains Grassland, Stony Knoll Grassland
and Grassy Wetland vegetation communi-
ties, all of which are poorly or unrepresent-

ed in the reserve network and regarded as

being amongst the most threatened com-
munities in Victoria (Ross 1998).

Reflecting the range and rarity of the habi-

tats available, the fauna recorded on the site

is highly diverse and includes a number of

species which are rare and threatened. In

particular, the Striped Legless Lizard Delma
impar and Plains-wanderer (both V), Black
Falcon Falco subniger (e) and Red-chested

Button-quail Turnix pyrrholhorax (v) are

among the 19 mammal species, 106 bird

species, 10 amphibian species, 17 reptile

species and 10 fish species recorded on the

site (Ross 1998).

In an important partnership for conserva-

tion, land owned by Pioneer Building
Products Pty Ltd. to the north of the

reserve will be managed for the conserva-

tion of native grassland values to comple-
ment the formally protected reserve.

6. Terrick Terrick Cirasslands

This 1277 ha properly north of Mitiamo
contains the largest remnant of the endan-
gered Northern Plains Grassland in the

Riverina, and probably the largest area of
high quality native grassland in Victoria.

Four general habitats occur on the prop-

erty, all of which have been significantly

depleted on the northern plains;

a) Spear-grass Austrostipa spp.-Wallaby-
grass Aiislrodanthonia spp.-Spider
Grass Enteropogon acicularis grassland;

b) Buloke Allocasuarina luehmanni

i

grassy woodland;

c) ephemeral Lignum Miiehlenheckia
jlondenta wetland: and

d) Black Box Eucalyptus largiflorens -

Lignum riparian woodland/forest
(Foreman and Westaway 1994, NRE
1997).

The property supports the largest known
breeding population of Plains-wanderer in

Victoria (Maher and Baker-Gabb 1993), as

well as providing habitat for other threat-

ened species such as the Bush Stone-curlew

Burhinus grallarius (e), I looded Scaly-foot

Pygopus nigriceps (ce), and Fat-tailed

Dunnart Smmthopsis crassicaudafa (k). Of
the more than 1 00 indigenous plant species

recorded on the property, twenty-seven are

recognised as being of state significance

and three are of national significance -

Fragrant Leek-orchid Prasophyllum suave-

olens (H), Murray Sw^ainson-pea Swainsona
mwrayana and Red Swainson-pea S. pla-

giotropis (both V) (NRE 1997).

The grasslands were officially combined
with the adjoining Terrick Terrick State

Park to form the Terrick Teirick National

Parkin April 1999.

7. rerrick Terrick East Grassland
This 214 ha Northern Plains Grassland

contains populations of tw'o nationally

threatened plants: Chariot Wheels Maireana
cheelii (V) and Murray Swainson-pea, as

well as a number of species of State and
regional significance. It is considered to be

a potentially important site for the Plains-

wanderer in the Victorian Riverina (Maher
and Baker-Gabb 1993), particularly as it is

within a few kilometres of the Terrick
Terrick National Park. The grassland also

provides habitat for other threatened species

such as Brolga, Fat-tailed Dunnart, and
Little Button-quail TiirnLx velox{k).

The site is reserved as the Terrick Terrick

East Nature Conservation Reserve.

8. Roslynmead Grasslands

This extensive 532 ha Northern Plains

Grassland is dominated by Common
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Wallaby-grass Austrodanthonia caespitosa.

Rough Spear-grass Austrostipa scahra.
Spider CSrass and Windmill Grass Chloris

trimcata.

Six threatened plants have been recorded

from the site; the Small Scurl-pea Ciilien

parviim (E). Murray Swainson-pea. Red
Swainson-pea. Long Hryngium ErynCmn}
paludosum (v), Woolly Buttons Ixiolacmi

sp. (r) and Buioke.

There is a high level of diversity and
complexity in the habitats found across the

site due to small changes in relief and vary -

ing soil types. There is a mix of shorter

vegetation with open spaces in between
slightly taller \ egetation in the welter areas.

Significantly, there is a very low percent-

age of weed cover and few weed species

present. The property has recently been
managed with an appropriately light graz-

ing regime, allowing many herbs to llower

and the development of excellent structure.

In a survey of native grasslands in the

northem plains, the property was identified

as potentially significant in providing habi-

tat for the Plains-w anderer (Maher and
Baker-Gabb 1993). Recent surveys have
confimied the presence of this species, d'he

purchase of suitable grassland habitat in the

Mitiamo district for conservation is one of
the management actions recommended in

the Action Statement for the species pre-

pared under the Flora and Fauna
Guarantee Act /WV (Baker-Gabb 1995).

The property is in close proximity to

other recent grassland purchases (Terrick

Terrick, Terrick Terrick Hast and Pine
Grove). The grasslands will be reserved

with the adjoining Turrumberry North
Flora Reserve (also known as the Paiho
Flora Reserve), to form the Roslynmead
Nature Conservation Reserve.

9.

Pine Grove Grasslands
This 36 ha Northern Plains (Jrassland at

Pine Grove, to the east of Mitiamo, contains

two sub-communities a red soils annual

grassland dominated by Aus/rodanthonia

sp. and a wet grassland on the heavier soils.

The quality of the grassland habitats for

plains fauna is moderate to excellent, par-

ticularly those habitats located on the hard

red soils. The structure of these habitats

remains largely intact as they have not

been ploughed for at least 1 5-20 years. As

a result, gilgais and drainage lines are still

present, while the cracks in the heavier
grey soils provide habitat for reptiles and
Fat-tailed Ounnarts.

The properly is considered to have
enough suitable habitat that, if managed
optimally, could support a number of pairs

of Plains-wanderers. It is located only 5 km
from areas of known Plains-wanderer habi-

tat, including the Terrick ferrick National

Park. The site is reserved as the Pine Grove
Nature Conservation Reserve.

10. Kamarooka Malice and Box-
Ironbark Forest

A nationally significant stand of the

threatened Kamarooka Mallee Fiicalyptus

froggattii (v, R) was just one of the features

of the most recent purchase of96 ha of land

for addition to the former Kamarooka State

Park (now part of the Greater Bendigo
National Park). The property contains valu-

able stands of three EVCs - Gravelly-sedi-

ment Mallee, Box-Ironbark Forest (Fig. 3)

and Sandstone-rise Broombush - all of
which have been depleted and are highly

fragmented at a regional scale.

The purchase follows two previous addi-

tions of whipstick mallee to the park in

1999, totalling 204 ha. The park has a

number of private land inliers and irregular

external boundaries and the purchase of
these blocks both consolidate protected

core habitat and alleviate a number of pos-

sible future management problems.

1 1. Balniattum Plains Grassy Woodland
The 221 ha Plains Grassy Woodland and

Plains Grassy Woodland/Gilgai Wetland
Mosaic at Balmattum (between Euroa and

Violet Town), was purcha.sed in late 2000.

It was officially launched as the Balmattum
Nature Conservation Reserve by the

Minister for Environment and Conservation

in September 2001

.

The purcha.se of this property has increased

the current reservation status of Plains

Grassy Woodland/Gilgai Wetland Mosaic by

24% and Plains Grassy Woodland by 10.6%
in the Goulburn-Brokcn section of the

Riverina bioregion (Fig. 4).

The site is known habitat for two groups

of Grey-crowned Babbler Pomatostomus
temporalis and one pair of Bush Stone-

curlews, both endangered species in
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Fig. 3. Kamarooka Box-lronbark Forest. Photo:
James Fitzsimons.

Victoria. The property is centrally located

within a district population of the Grey-
crowned Babbler and has the potential to

provide a focus of source habitat for that

population (which accounts for one third

of all Grey-crowned Babblers in Victoria)

(D. Robinson pers. comm. 1999).

Nearly 100 indigenous plant species
occur on the reserve and the adjoining
roadside including Fragrant Leek-orchid,
Swamp Billy-button Craspeclia paludicola
(v) and Buloke. The site is unique because
it is at the eastern edge of the Riverina and
contains temperate species not found in

existing Riverina reserves - in particular, a
greater number of lily species, and some
different grass and understorey species.

12.

Buck’s Land and Bailey’s Land,
Warby Range
Two separate but adjoining purchases in

the Warby Range, totalling approximately
340 ha, significantly enhance the connectivi-

ty of the Warby Range State Park. The
blocks protect Heathy Dry Forest and
Granitic Hills Woodland EVCs.
Both properties provide habitat for species

such as the Turquoise Neophema pul-

chella (n). Powerful Owl Ninox stremia (e),

Swift Parrot Lathamiis discolor (E), Carpet

Python Morelia spilota variegata (e) and is

on the migratoiv' flight path for the Regent
Honeyeater Xamhomyza phyngia (E). They
also protect significant landscape values.

Buck's Land provides a link between the

main body of the Warby Range State Park

and the isolated Quairy block of the park,

while Bailey's Land adjoins Buck’s to the

south and almost links the Glenrowan
block with the main body of the park.

13. Moodemere Plains Grassy Woodland,
Ruthergicn

A 12 ha block supporting the severely

depleted Northern Plains Grassy Wood-
land and Riverine Grassy Woodland/
Riverine Sedgy Woodland Mosaic, adja-

cent to the Lake Moodemere Lake Reserve
near Ruthergicn, was purchased between
2001 -2002 .

The property contains a signillcant stand

of Buloke and Buloke Mistletoe Amyema
linophylla ssp. orientate (v). The presence

of a large Buloke and Buloke Mistletoe

stand associated with a slope above gully

system is considered unusual and the site is

also notable for its chenopod shrubland.

The adjoining 262 ha Lake Moodemere
Lake Reserve also protects a number of sig-

nificant species and ecosystems and the pur-

chase of this site enhances these features.

14. Ruthergicn Plains Grassy Woodland
This 35 ha site represents one of the few

remnants of relatively undisturbed Plains

Grassy Woodland dominated by Grey Box
and Yellow Box in the eastern Riverina.

The vegetation is considered to be in very

good condition with an absence of any
major weeds and an understorey dominated
by Kangaroo Grass Tbemeda trkmdra. The
site contains two plant species of State sig-

nificance - Dark Wire-grass Aristida
calycina var. calycina (r) and Slender Tick-

trefoil Desmodiuni mrians (k). A colony of
Grey-crowned Babblers have been
observed on the block and are nesting in

the roadside adjacent to the block. The site

is reserved as the Ruthergicn Nature
Conseiv'ation Reserve.

15. Duchers Swamp, French Island

The purchase of 75 ha of wetland and
surrounding Swamp Scrub on western
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.1 . . . — . — j I —
Fig. 4. Balmatlum Nature Conservation Resene. Photo: James Ross.

French Island, including the 30 ha Ditchers

Swamp, was completed in 2002. Ditchers

Swamp is the largest wetland on French

Island and the Island supports one of the

largest relatively intact w'Ctland areas

remaining in south-eastern Victoria.

The Swamp Scrub EVC originally cov-

ered 163 000 ha of the Gippsland Plains

subregion, yet clearing and draining of

these areas has reduced the vegetation type

to less than 8 000 hu, which occur mostly

in small patches on private land.

The swamp provides habitat for three

species of birds w'hich are considered

endangered in Victoria White-bellied Sea-

Eagle IliiUdeeiifs k’licogaster. Great Egret

and Lew iiTs Rail Ralliis pcctoralis and one

bird species which is critically endangered,

the King Quail Cotiimix chiuensis (Quinn

and Lacey 1999). Furthennore the swamp
provides habitat for several species of birds

listed under the JAMBA and CAMBA
agreements, particularly waders, and

enhances the habitat in the adjoining

Western Port Ramsar site. The swamp also

provides potential habitat for the nationally

endangered Orange-bellied Parrot

Neophenia chrysogaster. which occasional-

ly uses tile saltmarsh and swamps of French

Island when over-wintering. The land will

be added to French Island National Park.

16. Swallow Lagoon Plains Grassy
Woodland, Miinro

The purchase of this 193 ha property at

Munro on the Gippsland Plains creates a

reserve for one of the largest unprotected

stands of the endangered Forest Red Gum
Cirassy Woodland (listed on the Flora and

Fauna (iuarantee Act F)9H). The Swallow

Lagoon Road property also includes smaller

areas of the endangered Damp Sands Herb-

rich Woodland. Only 3% of the original 151

000 ha extent of Plains Grassy Woodland

remains in the Gippsland Plains subregion,

most of which occurs on private land.

Over 90 species of indigenous llora have

been recorded on the properly. The area has

never been ploughed nor had superphos-

phate applied w'hich is rellected in the intact

ground cover with little or no weed inva-

sion. Importantly, the variety of hollows in

the mature Forest Red Gum Fncalypfus

iercticornis and Red Box £. poiyanihemos

on the property provide important habitat

for hollow-dependent fauna.

The property is close to the Providence

Ponds Flora and Fauna Reserve and other

recent purchases made by the Trust lor

Nature under the National Reserve System

Program (the Bush Family, Frair’s and West

Billabong Reserves). Us reservation will

form an important component of the
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Gippsland Plains Conservation Management
Network, a network aiming to coordinate

management and account for conservation

lands of all tenures on the Plains between
Sale and Bairnsdale. The block will be
reserved as the Swallow Lagoon Nature
Conservation Reser\'e (see front cover).

17. Green Hills Grassland and Grassy
Woodland, Gillingal

This property, totalling 522 ha, was pur-

chased in two parts in 2000 and 2002. It

comprises native grasslands on basaltic

soils and represents one of the last and
largest remaining stands of native grass-

land within East Gippsland. The property

includes areas dominated by Kangaroo
Grass and flora surveys have identified

105 plant species including a number listed

as rare or threatened. The property sup-
ports the largest population in Australia of
the Austral Toad-flax Thesium anstrale

(V), a species which is semi-parasitic on
Kangaroo Grass (Prober and Thiele 1998).

Two additional species of note are the

Hairy Anchor Plant Discaria pnhescens (v,

R). and the nationally endangered Slaty

Leek-orchid Prasophyllum frenchii.

Middle-elevation (400-1400 m) grass-

lands are very uncommon and forest com-
munities with shrubby understoreys pre-

dominate at these altitudes (Prober and
Thiele 1998). The Grassy Woodland com-
ponent of the properly, occupying about
300 ha of the site, also has high flora

diversity. The site has been reserved as the

Green Hills Nature Conservation Reserve.

18. Murrindal Limestone Grassy
Woodland
This 19 ha addition to The Potholes Cave

Reserve at Murrindal in East Gippsland is

significant due to the presence of the rare

Limestone Grassy Woodland community
(listed under the Flora and Fauna
Guarantee Act 1988) and a cave system
which contains 24 accessible caves.

More than 50 indigenous flora species
have been recorded on the site. The
Common Spleenwort Asplenium tri-

chonumes ssp. quadrivalens (r) and Leafy
Greenhood Pferostylis cucullata (V) occur
on road and cave reserves adjacent to the

property. Common Henlwing Bats
Miniopterus schreihersii occur in the caves
adjacent to the property. The cave network

on the property is considered to have inter-

esting geological and hydrological fea-

tures, including speleothems (Boaden
1991), and further consolidates and pro-

tects vulnerable cave and karst resources in

the Buchan and Murrindal area.

19. Anticline Caves, Murrindal
This 3 ha site at Murrindal near Buchan

was purchased in 2000 to protect its signifi-

cant conserv'ation values. The above-ground

component of the site supports Dry
Rainforest, one of the rarest EVCs in the

State with a total ol' less than 20 ha occur-

ring on all of its six identilied localities in

East Gippsland (Peel 1999). The communi-
ty, listed under the Flora and Fauna
Guarantee Act 1988, is dominated by Sweet
Pittosporum Piltosporum undulatum, with a

native fern and grass understorey. Rare or

threatened plants occurring on the site

include Chinese Brake Pteris vittata (v).

Common Spleenwort, Comb Wheat-grass
Australopyrum retrqfratcum (r). Limestone
Blue Wattle Acacia caerulescens (V), and
Limestone Pomaderris Pomaderris oraria

ssp. calcicola (R).

The cave itself is an extremely important

site for the Eastern Horseshoe Bat
Rhinoloplms megaphyllus (v) and tlie Large-

footed Myolis Myotis adversus. Tlie Eastern

Horseshoe Bat is listed under the Flora and
Fauna Guarantee Act 1988 as a restricted

colonial breeder and the Anticline Cave is

only one of three maternity sites in the state

for the species. The cave will be added to the

Munindal River Water Frontage Reserve.

20. Bendoc Grasslands

The particular montane grassland/grassy

woodland community found on this 230 ha
site at Bendoc, on the border ofNSW in the

State’s far east, had not previously been
conserved or even mapped anywhere in

Victoria. The tloristics, geology and altitude

of the grassland are significantly different

from other montane grasslands/grassy
woodlands recorded in Victoria. It is proba-

bly one of the most intact examples of
Monaro Plains grassland in Australia, which
were once widespread across the Monaro
Tablelands of New South Wales to the

north. Such high quality grassy woodland
remnants are recognised as a high conserva-

tion priority in the southeastern NSW sec-

tion of the South Eastern Highlands IBRA
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region, where good quality samples on pub-

lic land are confined to small flora reserves

and several travelling stock routes.

The Bendoc property supports snow gum
woodland and a tall grassland of Thenwila,

Juncus. PoiU Chn'soccphahim. and Acavna

species. Some 1 12 native plant species have

been identified on the property, including

23 species of native grass, and two rare or

threatened plants - the l lait^ Anchor Plant

and Dark Wire-grass (Trumbull-Ward

2001). The site is reserved as the Bendoc

Nature Conservation Reserve.

Other purchases

Other purchases include a 1 83 ha property

to link the Skinner's and Wychilclla blocks

of the Wychilella Nature Conservation

Reserve which provides a potential protect-

ed link for Mallcefow! Leipoa ocella/a (E).

a 16 ha Box-lronbark inlier to the Mount

Trip Flora Reserve, and a 130 ha property

at Bornes Hill for addition to the

Grampians National Park.

The ongoing purchase of small reserve

inliers, often resulting from now-aban-

doned townships, aims to reduce both

potentially threatening processes and

resource requirements for park managers.

Future directions tor land purchase and

the protected area system

The funding and negotiation for purchase

of other poorly represented ecosystem sites

is currently in progress. Particular empha-

sis is on native grasslands and grassy

woodlands. Areas for further investigation

include Murray-Darling Depression and

Red Gum Riverine Woodlands. The Trust

for Nature (Victoria) has and continues to

purchase properties containing grassy and

other threatened ecosystems throughout

the State as part of the National Reserve

System Program. Such strategic acquisi-

tions, combined with other instruments to

protect ecosystems on private land, ulti-

mately aim to improve the comprehensive-

ness, adequacy and representativeness of

Victoria's protected area system.

For further information on Victoria’s

Parks and Reserve System, visit the DSE
web site: http://www.nre.vic.gov.au under

‘Parks and Reserves’

For further information on the develop-

ment of the National Reserve System, visit

the Environment Australia web site:

http://www.ea.gov.au/parks/nrs/index.html
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Appendix I. Some species occurring in recently purchased land (and Iheir conservation status).
Abbreviations: (Victorian Status) ce, critically endangered: c, endangered; v, vulnerable; r, rare; n,

near threatened; k, poorly kno\\'n/data deficienl; (FFG) L, listed on the Flora ami Fauna Guarantee
Act 19HS\ (Cmwith Status) E, endangered; V, vulnerable; R. rare; K, poorly known/data deficient
Note: This table does not represent all species oecutTing in the above mentioned reserves. Derived
from CNR ( 1 995), NRE (20()0a,b) and references therein, Flora ami Fauna Guarantee Act J 988 and
Fmironnient Protection and Biodiwrsiiy (Mn.sen'ation Act 1999.

Scientific Name Common Name Vic

Status

FFG Cmwith
Status

Mammals Miniopterus schreibersii Common Bentwine Bat
Myolis adversivi Large-footed Myotis k
Perameles gunnii Eastem Barred Bandicoot ce L V
Rhinolophus megaph vllus Easlcni Horseshoe Bat v L
Sminthop.si.s crassicauc/afa Fat-tailed Dunnart k

Birds Ardea alha Great Egret e L
Burhinus grallarius Bush Stone-curlew e L
Cofurnix chinensis King Quail ce L
Fa/co subniger Black Falcon e
Grus rubicunda Brolaa V L
Haliaeettis leucogaster White-bellied Sea-Eagle e L
Lathamus discolor Swift Parrot e L V
Letpoa ocel/ala Mallecfow'l e L V
Neophema chrysogasler Orange-bellied Parrot ce L E
Neophema pulchella Turquoise Parrot n L
Ninox stremia Powerful Owl e L
Pedionomus torifuatus Plains-wanderer e L V
Pomatostonws temporalis Grey-crowned Babbler e L
Ral/iis pectoralis LewitTs Rail e
Turnix pyrrhothorax Red-chested Button-quail V
Turnix ve/ox Little Button-quail k
Xanthomyza phyrygia Regent Honeyeater ce L E

Reptiles Delma inipor Striped Legless Lizard e L V
Morelia spilota variegata Carpet Python e L
Pygopus nigriceps Hooded Scaly-foot ce L

Insects Synemon plana Golden Sun Moth e L
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Appendix 1 cont.

Plants Acacia caeriilescens Limestone Blue Wattle V V
Agrostis aemula Gilgai Blown-grass V
var. setifoUa

Amphibromus pithogastrus Swollen Swamp Wallaby-grass e L K
Amyema UnopbvUa Buloke Mistletoe V
ssp. orientate

A llocasiiarina hiehmannii Buloke L
Aristida calycina Dark Wire-grass r

var. calycina

Asplenium trichomanes Common Splecnwort r

ssp. quadrivalens

Aiistra/opyrum Comb Wheat-grass r

retrofractum

Ausfrodanthonia Common Wallaby-grass
caespitosa

Austrostipa gibbosa Spurred Spear-grass r

Aiistrostipa scabra Rough Spear-grass
Carex tasmanica Curly Sedge V L V
Chloris truncata Windmill Grass
Comesperma polvgaloides Small Milkwort V L
Craspedia paludicola Swamp Billv-butlon V
Cidten parvum Small Scurf-pea e L E
Cullen tenax Tough Scurf-pea e L
Desmodiwn varians Slender Tick-trefoil k
Dianella amoena Matted Flax-lily e E
Discaria pubescens Hairy Anchor Plant V L R
Enteropogon acicularis Spider Grass
Eiyngimn paludosum Long Eryngium V
Eucalyptus camaldulensis River Red Gum
Eiical\plusfroggattii Kamarooka Malice V L R
Eucalyptus largiflorens Black Box
Eucalyptus mcdliodora Yellow Box
Eucalpytus polyanthemos Red Box
Eucalyptus tereticornis Forest Red Gum
Eucalvpfus viminalis Manna Gum
Glycine latroheana Clover Glycine V L V
Ixiolaena sp. Woolly Buttons r

Maireana cheelii Chariot Wheels V V
Muehlenbeckia florulenta Lignum
Piltosporum undulatum Sweet Pitlosponim
Pomadcrris oraria Limestone Pomadcrris r R
ssp. calcicola

Prasophyllum frencbii Slaty Leek-orchid e E
Prasophyllum suaveolens Fragrant Leek-orchid e R
Pteris vittata Chinese Brake V
Pferostx’lis cucullafa Leafy Greenhood V L V
Ptilotus erubescens Hairy-lails L
Sw'ainsona murrayana MutTay Sw^ainson-pea e L V
vainsona plagiotropis Red Sw’ainson-pca e L V

Themeda triandra Kangaroo Grass
Thesiiim australe Austral Toad-flax e L V

Appendix 2. Some listed Flora and Fauna Guarantee Act communities occurring on recently pur-
chased land.

Western (Basalt) Plains Grassland Community Dry Rainforest (Limestone) Community
Northern Plains Grassland Community Limestone Grassy Woodland Community
Forest Red Gum Grassy Woodland Community

108 The Victorian Naturalist



Book Reviews

Flora of the South West - Bunbury - Augusta - Denmark

by Judy Wheeler, Neville Marchant and Margaret Lewington

Volume 1 : Introduction, Keys, and Ferns to Monocotyledons
Volume 2: Dicotyledons

Publisher: Australian Biological Resources Study and Western Australian Herbarium
in association with University of Western Australia Press, Crawley. WA 2002,

Flora ofAustralia Supplementarv Series Number 12.

972 pages, ISBN 0 642 56H16 2 (set). RRP $165.00

This two-volume work is a rare achieve-

ment in its combination of a very user-

friendly format with authoritative botanical

accuracy. The use of illustrated keys is

reminiscent of the style of the well-known
series How to know Western Australian

Wildflowers by Blackall and Grieve, but

with improved layout and easier to use
keys. In this new publication 2060 species

of vascular plants are described (1623
native and 437 alien). The area covered
extends along the West Australian coast

from just south of Bunbury to east of
Denmark, and inland to Bridgetown and
Manjimup. This is a continuation of the

area dealt with in the Flora of the Perth

Region, published in 1987.

The introduction includes a brief descrip-

tion of the vegetation of the area, informa-

tion on the floristics and an explanation of
the arrangement of the text.

The first half of Volume 1 comprises a

key to the genera included in the work.
Each step is illustrated with excellent small

line drawings. A great deal of thought has

gone into the construction of these keys,

which are arranged in three stages. Stage 1,

based on flower colour, is carefully con-

staicted to avoid confiision due to the sub-

jective interpretation of colour. Difficult

shades, such as oranges and mauve can be

keyed out in alternative groups. Methods
for dealing with mixed colours are also

explained. All drawings are black and white

but the first page of each stage of the key
based on colour has a coloured margin.
Stage 2 deals with flower shape, a term
broadly interpreted giving twelve clearly

illustrated and described groups. Stage 3 is

a more fonnal key, with every step illustrat-

ed. This should easily lead the user to the

genus, w'hich is followed by a page refer-

ence to the Plant Families Section.

The Plant Families Section (pp. 223-934)

is arranged in broad groups; Fern Allies

and Ferns, Gymnosperms, Angiosperms
(Monocotyledons and Dicotyledons).
Within these groups the families are

arranged alphabetically and within families

the genera are arranged alphabetically. The
species descriptions are comprehensive,
botanical terms are simplified wherever
possible and in many cases a mini-glossary

is given at the start of the family. This is

particularly helpful in difficult families

such as Cyperaceae and is more conve-
nient than referring to the main glossary at

the end of Volume 2. The species descrip-

tions include distributional infonnation for

the area, the rest of WA. the rest of
Australia and the world. In some cases

additional notes include conservation sta-

tus and toxicity. Both genus and species

descriptions are prefaced by a sentence in

bold or grey print that contains valuable

diagnostic characters to aid identification.

Although the price is high for a work
covering such a small area, I highly recom-
mend it to all with an interest in the state’s

flora. The species descriptions are thought-

fully designed in a way that should meet
the needs of both amateur wildflower
enthusiasts and professional botanists. It is

hoped that similar publications for other

areas of the State will follow.

Margaret Corrick
7 Glenluss Street

Balwyn, Victoria 3 1 03

Vol. 120 (3) 2003 109



Book Reviews

Trees and the Basalt Plains

by Lionel Elmore. Edited by Christopher R Elmore

Publisher; Basalt Books, Melhounie, 2002. 1 40pp. RRP $30

This worthwhile book has four main
facets. For lovers of Western Victoria's

volcanic landscapes, it contains interesting

discussion on geology, original vegetation

and land use. It presents helpful observa-

tions on tree establishment and growth for

rural revegetators. It shows yet again how
informally trained but gifted amateurs can

contribute to our knowledge. Finally it

exemplifies how a tenacious person can

fulfill someone else's dream.

Many readers will remember Lionel

Elmore; decent, alert, quiet, ency-
clopaedic, didactic - with his travelling

collection of hand-caplioned laminated

photos, home-made gadgets and ecologi-

cal demonstrations.

Chapter 1 - almost half the body of the

work - links Lionel's lifetime observations

with historical sources to chart the distrib-

ution of major plains species like Red
Gum, Drooping Sheoak, Blackwood, Grey
Box, Bursaria. and so on. Chapter 2 rein-

forces this material.

The remaining three chapters detail his

ideas on tree growth. The first is a quirky

and stimulating essay on how trees pro-

mote soil formation and sustainability. The

next analyses how trees contribute to soil

structure, aeration, salinity control and
mineral recycling. Finally Lionel F.lmore

argues for retaining natural vegetation and

reintroducing indigenous vegetation back

into bare paddocks, especially by natural

regeneration. Happily, many landowners

share this view today. He also discusses

mounding heavy soils, which has indeed

been a common technique within the Blue

Gum industry.

A major theme, which ‘permeated'

Lionel's conversation, is how sand content

greatly influences tree growth on volcanic

soils, the sand coming in regionally, and

gradually mixing into the soil. The main

source was wind-blown material during

dry eras from eroding neighbouring geo-

logical systems: the coastal fonnations, the

Grampians and the Cretaceous tablelands.

This is very obvious from the fertile sandy

lunettes to the east of each lake, ancient

and modern, and when flying over or dri-

ving through Dunkeld, with the wonderful

Red Gums growing from Mount Abrupt
almost to Penshurst. The story is similar

south of Mount Cole.

Although the ver\^ detailed notes refute a

few of Lionel's ideas, we must admire his

drive, incisive observations and multi-disci-

plinary instincts - for he moves easily from

microclimate to macroclimale. What would

he have achieved with university training,

working in a team, rather than devoting his

life - one suspects reluctantly to farming?

What greatly inspired Lionel were the

Royal Society of Victoria's sympt>sium on

the Western District in 1964 - vale

Edmund Gill - and his standing as a

regional advisor to the Land Conservation

Council in the early to mid-seventies as it

sought to change public land use in the

Portland-Casterton area.

This provocative book is somewhat repeti-

tive, however. Moreover, maps and tables

would better depict plant distribution than

does text. More photos, including 19" centu-

ry material, are needed. The dellnitive hook

on the region will be much bigger! Modem
mapping, graphic design and desk-lop pub-

lishing are so good, the landscape is so

beautiful, satellite photos are so clear when
it comes to tracing the difTerenl lava flows,

and there is new kno\\ lcdge to impart.

The hero however is nephew Christopher

Elmore, who, as his introduction recounts,

had to sort out such a mass of notes, clip-

pings, photos and other records. Work con-

tinues on another volume.

I knew Lionel Elmore quite well, taking

him to landcare conferences and talking to

him often about his work. I knew he des-

perately wanted it published but I could

never see this being achieved without

superhuman effort. Christopher Elmore

had the unique skills and endurance neces-

sary, as every reader will recognise in this

tribute to a respected Victorian naturalist.

Rob Youl
Project (MTicer, Landcare Australia

24-28 Collins St, Melbourne, Victoria 3000
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Green Over Gold: A Selection of Stories from the Bush

by Pat Coupar. Illustrations by Melanie Coupar

Publisher; The Author, 2001. Ill pages. RRP $14.95

On the back cover of this book are the

words: ‘Those who have been here will

know this place. Those who have not must
make the discovery for themselves.' ‘Here'

refers to Warrandyte State Park, the collec-

tive name for a number of reserves and a

narrow strip along the Yarra River in the

vicinity of Wonga Park and Warrandyte,

the scene of Victoria's first officially pro-

claimed goldfield 151 years ago.

The book begins with a map of the area

and a list of places to visit. A list of flora

and fauna walks, including when to go and
what to look for while you arc there, is fol-

lowed by an ‘activities’ section which
includes picnic areas (facilities are noted),

swimming, self-guided walks, historical

walks, and places where you can take your
dog or ride a horse.

The bulk of the book consists of a selec-

tion of 48 essays originally published
monthly in Wairanclyte Diaiy. followed by a

bibliography for those who would like more
information. The essays are simply and
clearly written, and are ananged in groups

of four per month, starting in January. On
the left-hand side of the first page for each

month is a summaiy of what happens in the

Park at that time of year. Each essay deals

with a particular topic, usually an animal or

plant which lives in the Park, and is accom-
panied by a charming illustration by the

author's daughter Melanie, who began the

task when she was only fifteen.

A wide variety of life-forms are intro-

duced, and not just those with general

appeal. Nature, the author points out, is a

never-ending source of wonder: ‘By under-

standing the natural world, fear is replaced

by respect and hatred by admiration.’

Spiders, snakes, birds, mammals, frogs,

insects and other animals as well as plants

and fungi are all sensitively described.

Discoveries made at home are also includ-

ed, hence we meet ‘Robbie' the yabbie and

Toothbrush' the caterpillar.

Problems caused by introduced pests

such as foxes, rabbits. Wandering Jew.
Agapanthus and Cotoneaster are highlight-

ed. The author even suggests eating
Blackbird pie to decrease the numbers of
this species! She also draws attention to

degradation and loss of habitats, and water

pollution. Hazards to wildlife, such as dis-

carded fishing lines, are pointed out.

Regrettably, there is no index. Even in a

small book such as this, one would have
been useful. Also, some unfortunate type-

setting errors and misplaced punctuation

detract a little from an otherwise delight-

fully interesting and infomialivc read.

This book should have wide appeal. It

will certainly be both useful and informa-

tive for people visiting the Warrandyte
State Park at any time of the year, and its

infectious enthusiasm will surely inspire

them to return. As the author remarks, Tt

is often the simplest things in life that

bring the deepest contentment.'

Virgil Hubregtse
6 Saniky Street

Netting Hill, Victoria 3 1 68

For assistance in preparing this issue, thanks to Virgil Hubregtse (editorial assistance),

Ann Williamson (label printing) and Dorothy Mahler (administrative assistance).
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After the Ark? Environmental Policy-Making and the Zoo
by Nicole A Mazur

Publisher: Melbourne Vniversify Press, Carlton South. Victoria 2001. 262 pages.

ISBN 0-522-H404 7-4. RRP $32. 95

Based on her studies of zoos in Australia

and New Zealand, Mazur has produced a

stinging account of the past, present and
future of zoological gardens. Stinging? The
fact that she was refused permission to

interview staff at Taronga Zoo, Sydney,
tells you something about the culture of
fear and censorship that seems to pervade
New South Wales Government agencies
and departments and about Mazur’s ability

to critically analyse institutions and the

individuals and policies that ‘run them’.
My experience and Mazur's analysis tells

me that ‘guide them' would be an inappro-

priate phrase. Not only does Mazur demon-
strate her talents at critical analysis in After

the Ark?, but she show's considerable skill

at expressing herself clearly and forcefully.

In fact, with her skills. I'm surprised Mazur
was allowed to talk to anyone in govern-
ment given the extent of internal censorship

imposed on government scientists other

than those w'ho rubber stamp departmental

policy. But then I’m also suipriscd that you
need permission to speak to people paid

from the public purse.

After the Ark? is not about what animals

and plants are kept in zoos. Nor docs it par-

ticularly describe the research and conser-

vation programs at zoos. Instead, it is about

zoos as social and environmental institu-

tions and their relation to society. It is ana-

lytical and looks carefully at the changing

role of zoos in the Western World and w hat

they can contribute as conscr\'ation. educa-

tion and scientific institutions, compared
with what they think they can or would like

to contribute. Mazur describes the policies

and policy changes that led to the modem
zoo and the problems zoos face in making
themselves relevant in an environmentally

damaged and changing world. If you
thought zoos were just nice places to visit

with the kiddies during school holidays,

think again.

Zoos are complex institutions with staff

and structures that most of us never see nor

think about. Mazur has w'oven all this

together in a way which allow's any of us to

begin thinking about zoos in a different

way and what it is exactly that we expect

from zoos. Arc they just for recreation? Or
do they have a contribution to make to edu-
cation and conservation? Is their educative

role limited to providing a venue where
beleaguered school teachers can unleasli

their ill-disciplined hordes or should zoos
be seeking a greater role in educating all of
society (including those elected to office)

about biology and our collective responsi-

bilities towards conserving the hearth's liv-

ing resources?

Mazur guides us to think deeply about all

of these and more, but her analysis is equal-

ly apt when applied to museums, universi-

ties, and botanic gardens. As with zoos, all

have been crippled by the advent of the

modem bureaucrat, economic rationalism

and ‘managerialism'. I particularly enjoyed

reading Mazur on the zoo as a corporation

and the impact of ‘managerialism’ on the

ability of zoos, as with other public institu-

tions. to meet the expectations of society,

as distinct from providing habitat for a

bloated, inefficient and growing manageri-

al elite. What Mazur writes about zoos also

describes the modern university where
teachers and researchers alike are increas-

ingly distanced from the decision makers
and where performance is counted (not

measured) on outputs, not on quality nor on
contribution to the present and future bene-

fit of society and the environment.

If you want to read about why universities

and other research and conservation institu-

tions in Australia struggle to survive, read

this book about zoos. It will also tell you a

lot about their potential and what is needed
to achieve that potential. It is rich in ideas

and contains some of the best and clearest

explanations of how' the modem institution-

al workplace is stmetured that I have ever

encountered. Not only would 1 recommend
reading this book to anyone with an interest

in zoos (or universities), but After the Ark?
would be a brilliant adjunct to any course

on public policy and/or conservation biolo-

gy. It would be so useful, I almost regret

having retired frotn teaching.

Harry F Recher
School of Natural Sciences

Edith Cowan University, Joondalup. WA 6027
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Desmids (Chlorophyta) from Two Freshwater Sites in Victoria

with an Emphasis on New Records

Michael Dingley'

Abstract
During a trip through Victoria, two freshwater sites were sampled in order to check for microscopic
green algae called desmids as part of a long-term study of their distribution within Australia. A total

of 34 taxa. of which nine are newly recorded for Victoria, were identified and are listed. These new
records together witli Eitastnim cuspidatum var. ^oyazense Forster et Eckert are described and fig-

ured in some detail. (The \'ictoiian Nafuraliat 120 (4). 2003. 1 16-120)

Introduction

The most recent paper that included

desmids from Victoria was that of Tyler

and Wickham (198S) in which the algal

flora in the Yan Yean reservoir were com-
pared with algae found 80 years earlier by

West (1909) in the same reservoir.

Previous to this, Tyler (1970) compared
the morphology of Micrasierias species

from lakes and reservoirs in south-eastern

Australia. Before this. Hardy (1905, 1906)

and West ( 1905) provide the only glimpses

of this fascinating group of green algae

outside species lists.

As part of a long-term study of the distri-

bution of desmids (microscopic green

algae) within Australia, two freshwater

samples from Victoria were collected so

that an examination of the desmids present

could be made.

The two sites sampled were;

1. Sheepwash Lagoon. 12 km cast of

Yea, pH 7.7; 37^1 I’OO" S, 145A30’00" E.

The lagoon was bordered by trees and

there was little in the way of submerged

macrophytes. The sample was collected by

sweeping a fine mesh (40 pm) plankton

net through submerged grasses.

2. A shallow stream How'ing into Lake

Nillahcootie. 6.6 km north of Mansfield

and Bonnie Doon turnoff on the Midland

Highway. pH 7.6; 36‘'55'30" S, I46W00"
E. The slow-flowing stream was open to

full sun and was approximately 15 cm
deep, containing Hlamentous algae which

was subsequently squeezed and the resul-

tant water collected.

‘ Royal Botanic Gardens, Mrs Macquaries Road.

Sydney, NSW 2000 (29 Addington Road, Hazelbrook.

NSW 2779)

Materials and methods
The two samples were preserved in 4%

formalin and fdtered through a nylon net

of hole size 80 pm to remove large

amounts of detritus. A single drop of sam-

ple was placed on a clean slide and cov-

ered with a 22 ' 22 mm No I coverslip and

the edges were scaled using clear nail pol-

ish. Each sample could then be examined

for extended limes without risk of the liq-

uid evaporating. Drawings were made
mostly using a 100“ oil immersion objec-

tive and a Nikon drawing lube attached to

a Nikon Optiphot2 microscope. The order

in which the genera are treated is that used

in Croasdale and Flint (1986): Closteriiim,

Eiiaslrum, Cosmarium. Staurodesmus,

Stauraslruni.

Taxonomic notes

Symbols and abbreviations used in the fol-

lowing notes are explained in Table 1

.

Closterium Nitzsch ex Ralfs

Clostcrium parvtilwii Nagcii var. cormitum

(Playfair) Willi Krieg.; pfate lA.

Prescott et al. (1975:74), PI. 24:7-8

Site 2.

L 124.0-160.3 pm, Br 24.6-27.5 pm, Ap
2.3-2.9 pm/'Arc 148"-I55‘’, L:Br5.8-7.l

This variety differs from the nominal

being stouter and hence has a shorter L:Br

ratio.

Records of the nominal variety have pre-

viously been found in ail stales within

Austraiia but this is the first time that this

variety has been recorded in Victoria.

Euastrum Ehrenh. ex Ralfs

Euastrum cuspidatum var. goyazense
Forster et Eckert; Plate 1

1

Viyakomvilas (1974:41 ), PI. 7:9-1

1

Site 2.
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Table 1. Explanation of symbols and abbreviations

L = Length
L csp = Length with spines

L ssp = Length without spines

L cpr = Length with processes

L spr “ Length without processes

Br ^ Breadth

Br csp = Breadth with spines

Br ssp “ Breadtli without spines

Br cpr = Breadth with processes

Br spr = Breadth without processes

Isth = Isthmus

Ap = Breadth of apices
L:Br = Ratio of length to breadth

Th = Thickness

'’Arc = Curvature in degrees

L csp 24.7-26.5 pm, L ssp 20.9-21.7 pm,
Br csp 22.9-28.3 pm, Br ssp 20.6-25.4 pm,
Islh4.5-5.I pm, Th 1 1.3 pm
Viyakornvilas (1974) found this plant in

Lakes Hume and Mulwala and says that it

has also been seen in Lake Sorell in

Tasmania (Dr PA Tyler pers. comm.). She
identifies it under the present name and
says that The closest plant that it looks

nearly like is Euastrum cuspidafum var.

goyazense Forster'. She goes on to say that

her plants differ from Forster’s plants in

having 'three pyrenoids per scmicell

instead of one and they have less spines on

the polar lobes’. Plants found at Site 2

agree with her plants but the polar lobes

have a single long spine and a sub apical

granule. More cells will need to be exam-
ined in order to place this taxon with cer-

tainty.

Euastrum praemorswn (Nordst.) Schmidle
forma; Plate 1C
Croasdale and Scott (1976), PI. 5:

1

Site 1.

L 61.0-64.0 pm, Br 40.5-4 1.3 pm, Isth 9.8-

1 1.6 pm, Th 28.9 pm, L:Br 1.5

This form differs from the nominal in

being relatively broader and thicker. It

resembles the plant figured in Croasdale

and Scott (1976), PI. 5:1.

A new record for Victoria.

Euastrum sinuosum Lenorm. ex Willi

Krieg. var. sinuosum\ Plate IB
Croasdale and Flint (1986:96), PL 18: 3-4

Site 2.

L 73.7 pm, Br41.7 pm, Isth 12.6 pm, L:Br 1.8

Plants were consistent in having five pro-

tuberances and only a single mucilage pore

and agree with the plant figured in

Croasdale and Flint (1986).

A new record for Victoria.

Cosmarium Conla ex Ritlfs

Cosmarium doidgei Fritsch el Rich; Plate 1

D

Fritsch and Rich ( 1937:185), Fig. 12, G-I.

Site 2.

L 15.9 pm, Br 16.1 pm, 1 6.0 pm, Th 10.2 pm
This taxon is remarkably similar to the

one described by Fritsch and Rich (1937)

in that the retuse character of the upper lat-

eral margins, combined with the widening

of the sinus towards the outside, gives the

lateral angles of the semicells the appear-

ance of being slightly upturned. Only one

cell was found in the sample and more
cells should be examined to make sure that

it is the same taxon. If so, it will be a new
record for Australia.

Cosmarium quadriverrucosum var. supra-

ornatum Skuja; Plate IF

Skuja (1949:139), PI. 31:13

Site 2.

L 26.9 pm, Br 24.7 pm, Isth 6.8 pm, Th
pm. L:Br 1.1

This plant differs from the nominal in

having a slightly flattened apex, more elab-

orate ornamentation, more rows of intra-

marginal granules and larger granules
forming its paired central tumours.

A new record for Australia.

Cosmarium speciosum P. Lundell var. spe-

ciosum forma; Plate IG
Lundell (1871:34), PI. 3:5

Site 2.

L 69.0 pm. Br 50.1 pm, Isth 17.9 pm, Th
29.8 pm, L:Br 1.38

Plants have three intramarginal rows of

crenulae and reduce in size to single gran-

ules towards the smooth centre. There are

nine lateral and four apical crenations and

a single row of five or six granules across

the base but just above the isthmus. The
L:Br ratio was slightly shorter than other

cells published in the literature.

A new record for Victoria.

Staurodesmus Teiling

Staurodesmus brevispina (Breb.) Croas-

dale var. hrevispinus f minimus Liitkem.;

Plate IE
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Plate 1. DcsmitLs (Chlorophyta) from two freshwater sites in Victoria with an emphasis on new
records. A. Clostenum parviilum Nageli var. curnutum (Playfair) Willi Kj-ieg.: B. Euasirum sinun-

sum Lenonn. cx Willi Kricg. var. siniiosum; C. Euasirum praemorsiuu (Nordst.) Schmidle fonna; D.

Cosmarium doidgei Frilsch ct Rich; K. Staurodesmus hrevispina (Breb.) Croasdale var. hrevisphms

f minimus Liitkem.; F. Cosmarium cjuadrivernicosum var. supraornatum Skuja; G. Cosmarium spe-

ciosum P. Lundell var. speciosum forma; II. Slaurodesmiis cuspidcitus (Breb.) Teiling var. cuspida-

tiis (H' face view, H- end view); 1. Euastrum cuspidatum var. goyazense Forster et Eckert; J.

Staurastrum laeve Ralfs var. laeve. Scale bar A = 20 pm, B-J = 10 pm.
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Table 2. List of taxa found at collecting sites 1 and 2. * new records for Victoria and/or Australia.

Species name Site 1 Site 2 Comments

Actinotaeniiim ciicurbitinum (Bisset) + Recorded from NT, NSW and Vic
Teiling

Closteriiim aciculare T. West + Recorded from NT, SA, NSW, Vic &
Tas

Closterium dicmae var. dianae Ehrenb. + Recorded from NT, SA, NSW, Vic,

Qld & Tas
Closterium gracile Brcb. + Recorded from SA, Qld. NSW & Vic

Closterium inciirvum Breb. + Recorded from NT, Qld, NSW & Vic

Closterium kuetzingii Brcb. + Widely recorded from NT, SA, Qld,

NSW, Vic & Tas
Closterium moniliferum (Bor>') Ehrenb. + Recorded from Qld, NSW & Vic

^Closterium pai'vulum var. vormitum + This variety is new to Australia

(Playfair) Willi Krieg.

Closterium venus Kiitz. Var. venus + + Recorded from SA, Qld, NSW & Vic

"^Cosmcirium doidgei Fritsch & Rich + This is a new record for Australia

Cosmariiim impressulum Elfing + Widely reported from NT. SA, Qld,

NSW, Vic

Cosmarium phaseolus Breb. + Previously recorded from SA, NSW,
Vic

*Cosmarium quadriverrucosum var. + This is a new record for Australia

supraornatum Skuja

’^Cosmarium speciosum P. Lundell

var. speciosum

+ This is a new record for Victoria. It has

previously been recorded from NSW
Cosmarium suhspeciosiim Nordst. + Previously recorded from NT, NSW,

Vic

Euastnm cuspidatum var. govazense + Previously recorded from VIC
Forster ct Eckert

*Euastrum praemorsum (Nordst.)

Schmidle forma

+ Previously recorded froin NT, Qld,

NSW
Euastruyn pidchellum Breb. + Previously recorded from NT, Qld
*Euastrum sinuosum Lenorm. ex Willi

Krieg. var. sinuosum

+ Previously recorded from NT, (Jld,

NSW
Gonatuzygon kinahanii (Archer) Rabenh. + Previously recorded from Qld, NSW,

Vic, Tas

Gonatozy’gon monotaeniwn de Bary + Widely reported from NT, Qld, NSW,
Vic, Tas

Micrasterias mahahuleshwarensis J.

Hobson
+ Widely reported from Qld, NSW, Vic,

Tas

Micrasterias radiosa Ralfs var. radiosa + Previously recorded from Vic

Netriiim digitus var. lamellosum + Previously recorded from NT, NSW
(Breb.) Gronblad

Pleurolaenium ehrenbergii (Breb.)

de Bary

H- Widely reported from NT, SA, Qld,

NSW. Vic, Tas
Pleiirotaenium trabecula (Ehrenb.) + Reported from NT, Qld, NSW, Vic
Nagel i

Staurastrum excavatum W. West & + Reported from NT, NSW, Vic, Tas

G.S. West
Staurastrum gracile Ralfs + Widely reported from NT, SA, Qld,

NSW, Vic, Tas
Staurastrum hexacerum (Ehrenb.)

Wittrock

+ Previously recorded from NT, NSW,
Vic, Qld

^Staurastrum laeve Ralfs + Previously recorded from NT, NSW
Staurastrum nodulosum Prescott + + Recorded from NT, NSW, Vic, Tas
*S(aurodesmus brevispina (Breb.) H- Previously recorded from NSW
Croasdale var. brevispims f minimus
Lutkem.

"^Staurodesmus cuspidatus (Breb.) + Previously recorded from NSW, Tas

Teiling

Staurodesmus triangularis (Lagcrh.)

Teiling var. minor G.S. West
+ Previously recorded from Vic as

Arthrodesmus triangularis f minor
G.S. West
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Croasdalc( 1 962:32), PI. 6:108
Site 2.

L 22.4 ).im, Br 20.5 |.im, Isth 6.8 um. L:Br
1.1

This taxon was recently found in NSW
(Dingley 2001). They differ only in that

the Victorian plants had smooth walls
without any indication of pores.

A new record for Victoria.

Staurodesmus cuspidatiis (Breb.) Teiling
var. ciispidafus: Plate IH
Teilim2 ( 1967:534)

Site 2.

L 22.5-23.6 pm. Br esp 23.7-34.3 pm, Br
ssp 19.5-24.5 pm, Isth 4. 1-5.4 pm
This plant has 3 facies, semiccll, triangu-

lar or fusiform, with divergent spines. The
base of the semicell is elongated in some
cells giving rise to a cylindrical elongated
isthmus. In some cells the apex is slightly

convex but this depends on the position of
the cell.

Staurastrum Meyen ex Ralfs

Staunistrwn laeve Ralfs var. laeve\ Plate

IJ

Ralfs (1848:131), PI. 23:10

Site 2.

L cpr 28.3 pm, L spr 20.8 pm, Br cpr 24.1

pm, Isth 8.5 pm
A new record for Victoria.

Summary
Thirty-four different taxa were identified

from the two sites; nineteen from site 1

and eighteen from site 2 (.sec Table 2).

Three of these, Actinoiaeniiim ciiciirhit-

inum (Bissel) Teiling, Closteriiim venus
Kiitz. \’ar. vemts and Stcmnistrimi nodido-
sum Prescott were found at both sites.

Without taking water conductivity mea-
surements or determining the chemical
composition of the water samples, no con-

clusions have been formulated as to why
these two sites have different llora. The pi I

values were remarkably similar and the

differences may be due to the dissimilar

habitats. The site 1 sample was collected

from submerged macrophytes and the site

2 sample was found amongst filamentous

algae.

Nine of these taxa arc newly recorded for

Victoria with two being newly recorded

for Australia. It is worthwhile mentioning
that 26% of the taxa found in these two
samples arc new records which may
appear puile surprising, but as has been
stated by Tyler (1970), 'the known distrib-

ution of desmids is none other than the
know'll distribution of desmidiologisls and
the latter have been scarce in the southern
hemisphere'. The high percentage of new
records is of sufficient interest to publish
these findings.
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Vegetation of the Northern (1989) Addition to Greens Bush,

Mornington Peninsula National Park

Nicholas SG Williams'

Abstract
The vegetation of the northern section of Greens Bush, Mornington Peninsula National Park, is

described and mapped using a quadrat-based floristic survey and analysis, aerial photographs and
extensive ground truthing. Eight vegetation communities were found to occur in the study area based
on multivariate floristic classillcation and aerial photograph inteipretation. The vegetation communi-
ties are described and the conservation significance and recovery of the study area from grazing are

discussed. {The Victorian Naturalist 120 (4). 2003. 121-131)

Introduction

Greens Bush is the largest and most sig-

nificant remnant of native vegetation on

the Mornington Peninsula (Calder 1986;

Parks Victoria 2000). it covers an area of

approximately 900 ha at Main Ridge and is

midway between Arthurs Seat and Cape
Schanck, 80 km south east of Melbourne.

The land is now part of Mornington
Peninsula National Park and was pur-

chased by the Victorian Government from

the Green family in a number of stages

between 1975 and 1989 (Fitzsimons
1989a, b).

As with many Victorian national parks

there has been little detailed research or

survey of the flora of Mornington
Peninsula National Park. Early studies for

planning purposes described the vegetation

of the area using dominant species only

(Environmental Resources of Australia

1974; National Trust of Australia 1974)

but Calder (1972, 1986) did include

Greens Bush in her detailed study of the

vegetation communities of the Mornington

Peninsula. The vegetation of the southern

section of Greens Bush, purchased in

1975, has been surveyed and mapped on a

structural formation basis (sensu Specht

1970) (Parr-Smith and Smith 1978).

Although there have been a number of pre-

liminary investigations (Can- et ai 1988;

Schultz et al. 1988) there has been no com-
prehensive survey, mapping and assess-

ment of the conservation significance of

the vegetation in the northern sections of

Greens Bush.

* Australian Research Centre for Urban Ecology,
Royal Botanic Gardens Melbourne, c/o School of
Botany. The University of Melbourne, Victoria 3010

This paper presents the results of a flora

survey of the northern sections of Greens

Bush conducted on behalf of Parks
Victoria in 1996. This area is defined by
Rogers, Limestone and Baldrys Roads,

with the southern limit of the study area

being the northern edge of the block of

remnant bushland purchased in 1975 (Fig.

1 ). I lowever, a small parcel of vegetation

on the southern boundary of the Park along

an unnamed tributary of Main Creek was
investigated due to its unique appearance

during aerial photograph interpretation and

the advice of local Parks Victoria staff and

naturalists. The aims of the study were to

identify, describe and map the vegetation

communities within the northern section of

Mornington Peninsula National Park. The
conservation significance of the area's

flora, the regeneration of previously
cleared areas and any threats to the Park’s

vegetation were also assessed. This infor-

mation was used to develop appropriate

management strategies for the Park.

Climate

The climate of the Mornington Peninsula

is determined by the broad-scale atmos-

pheric characteristics of the Victorian coast

and local physiography which produces

orographic rainfall and valley microcli-

mates (Environmental Resources of
Australia 1974). The closest meteorologi-

cal station to Greens Bush is at Cape
Schanck, approximately 10 km from the

study area. The mean annual rainfall is 750
mm with the wettest months occurring in

winter. The coldest month is .luly with a

mean maximum temperature of 12.2"C and

mean minimum of 7.5°C. The warmest
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Coostal Grassy forest

Drainage Lir^e Complex
Cleared

! Heothy Woodland
t . . \ Riparian Forest

Riparian Thicket

wm Sand Heath

Swamp Sedgeland1 Wet Heath

Creeks

/v Roads

Fig. 1. Map of the vegetation communities occurring in the northern section of Greens Bush,

Momington Peninsula National Park.

month is February, mean maximum 22.1"C

and mean minimum 14.9"C (Land
Conservation Council 1991 ).

Geology and geomorphology
Greens Bush is located at the margin of

two land system units (Land Conservation

Council 1991). Elevated coastal dunes
characterised by a complex system of low

dune ridges and swales which become sea-

sonally inundated with water occur west of

Main Creek and its major tributaries, while

gentle basaltic hills generally occur to the

east of Main Creek (Environmental
Resources of Australia 1974; Land
Conservation Council 1991). There are

steep-sided, sheltered gullies along several
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tributaries of Main Creek where they have

cut through surface sands and into the

underlying basalt. The altitude of the study

area varies between 120 and 1 70 m asl.

The geology of the area is dominated by

Quaternary aeolian siliceous sands that

overlie Tertiary basalt. In places, particu-

larly the portion of the Park adjoining

Baldrys Road, the basalt emerges as a sur-

face outcrop. In areas of impeded drainage,

swamp deposits of stream alluvium, sand

and silt overlie the Quaternary sands

(Meinnes 1967). More detailed accounts of

the geology and geomorphology of the

Greens Bush area are given by Jenkin

(1974) and Keble (1968). Siliceous sands

form light to dark grey organic sandy loam
soils, which become peaty in swamp areas,

while basalt forms red and brown loam
soils (PaiT-Smith and Smith 1978).

History and land use

Although the Mornington Peninsula has

suffered extensive clearing for agriculture,

timber cutting and extraction of lime

(Calder 1986), most of Greens Bush
remained undisturbed until the 1970s due to

the poor agricultural potential of its low
nutrient soils (Fitzsimons 1989a).

Recognition of the area’s biological values

and substantial vegetation clearance in the

northern section of Greens Bush in the early

1970s prompted the purchase of approxi-

mately 500 ha by the government in 1975.

The remainder of the Park continued to be

used by the Green family for farming. No
large scale clearing occurred and despite

farming practices that included grazing,

burning, slashing, fertilising and sowing
fodder crops and exotic pasture grasses on a

small scale, the properly retained many of

its conservation values (Fitzsimons 1989a;

Tom Sank pers. comm.). In response to sub-

division plans put forward by the Green
family and a concerted public campaign to

preserve the area’s conser\'ation values, the

government purchased the remainder of
Greens Bush in 1988 and 1989 and subse-

quently incorporated it into Mornington
Peninsula National Park. The history of the

campaign to conserve Greens Bush and pre-

vious land management is described in

detail by Fitzsimons ( 1 989a, b).

Methods
The vegetation of the study area was

described and mapped through a quadrat

based vegetation survey and aerial photo-

graph interpretation with extensive ground

truthing between 29 October and 1

November 1996. Quadrat locations were
stratified according to vegetation patterns

inteipreted from colour aerial photographs

(1:15,000 scale) taken in 1990. Eleven

quadrats were subjectively placed in areas

of homogeneous vegetation. These were
typically 900 nr but were varied to restrict

the sample to a homogeneous area in wet-

lands and along watercourses. Time and

budgetary constraints restricted further

sampling. All vascular plant species grow-

ing in or projecting over the quadrat were
identified and recorded, and assigned a

cover abundance value based on a modified

Braun-Blanquet (1932) system. Voucher
material for selected taxa has been lodged

at the National Herbarium, Melbourne.
Nomenclature follows Ross (2000). All

quadrat data arc stored on the Flora

Information System of the Department of

Sustainability and Environment.

Quadrat data was supplemented by data

from nine quadrats retrieved from the DSE
Flora Infomiation System sampled for a

Land Conservation Council (1991) study.

Seven of the additional quadrats were not

inside the study area, but were located in

the large southern block of the Park pur-

chased in 1975. They were completed
using methods identical to those used in

this study and were included in the analy-

sis to further differentiate the vegetation

communities at Greens Bush.

A floristic analysis was performed on the

range standardised, median cover-abun-

dance data using the PATN software pack-

age (Belbin 1994). Quadrats were com-
pared to every other quadrat by calculating

a matrix of dissimilarity using the Bray-

Curtis coefficient. The hierarchical agglom-

erative clustering strategy Unweighted Pair

Group Averaging (UPGMA) with a (3
= -

0. 1 was then applied to the matrix and a

dendrogram produced to illustrate the

fioristic relationships between quadrats

(Fig. 2). UPGMA was used because it has

been shown to recover ecological commu-
nity structure better than other methods
(Belbin and McDonald 1993).
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Results

One hundred and eighty-five species of
vascular plants were recorded from the

quadrat survey of ihe northern portion of
Greens Bush during this study. This includ-

ed 161 native species (87% of species) and
24 introduced species (13%). Species
recorded were from 60 families:

Cyperaceae. Poaccae. Asieraceac and
Fabaceac contained the greatest number of
representatives in the study area. One
species of national conservation signifi-

cance was located during this study. Purple

Eyebright Euphrasia collina subsp. niuel-

leri is a hcmi-parasilic perennial herb that

is listed as nationally endangered (2 EC)
(Briggs and Leigh 1996), endangered in

Victoria and has been nominated for listing

under the Flora and Fauna Guarantee Act
(Natural Resources and Environment
2000). One population of approximately 30
individuals was located in an area of Sand
Heath during the survey. Sixteen taxa con-

sidered of regional conservation signifi-

cance (Bcauglehole 1983) have been locat-

ed in the northern section of Greens Bush.

An additional 64 species (54 native, 10

introduced) have been recorded in the

northern section of Greens Bush according

to vegetation survey data held by the Flora

Information System at the Depailmcnt of
Natural Resources and Environment. All

species recorded in the study area are listed

in the Appendix.

The cluster analysis (Fig. 2) groups the

quadrats based on the similarity of the \'cg-

etation at each site. Eight vegetation com-
munities were recognised. These groups
represent the \-egetation communities
observed in the study area and can be
delineated on the aerial photographs.

Two groups, the Riparian Thicket and
Scented Paperbark Melaleuca squarrosa
Hcathland were defined by a single

quadrat. Melaleuca squarrosa llealhland

was not sampled in this study, but was
identified in the soulhem section of Greens
Bush from one of the quadrats sampled
during the Land Conservation Council
(1991) survey.

The dendrogram (Fig. 2) also illustrates

the floristic relationships between the veg-

etation communities in the study area.

These relationships were expected, with

communities with similar environmental

attributes being more closely related. For
example. Sand Hcathland and Heathy
Woodland arc grouped together as are

those communities occurring in riparian

environments.

The distribution of the eight vegetation

types is shown in Fig. 1. Delineation of
community boundaries was based on the

location of sites and their position within

the multivariate analysis, air photograph
interpretation and extensive ground
tnithing.

\ egetation communities
Community J: Smimp Sed^elaiul

Swamp Sedgeland occurs in broad swales

between the siliceous sands that are season-

ally or permanently inundated. Some exam-
ples of this community have been heavily

disturbed by cattle grazing: however, others

are in very good condition.

The Horistic composition of Swamp
Sedgeland is dependent on the length of
water inundation which is in turn depen-
dent on seasonal variations in precipitation

and changes in the groundwater table.

Water levels arc known to vary in the

Swamp Sedgeland at Greens Bush (Jenkins

and Kershaw 1997). Compared to those

that are dry for part of Ihe year, areas inun-

dated for longer periods contain few
species. Running Marsh-flower Villarsia

reuiformis. Fine Twig-sedge Ba\nnea
arthroplnila and Square Twig-sedge /?.

tetragoua can be abundant while Dark
Swamp Wallaby-grass Amphibromus

is usually present. In seasonally

Hooded areas. Slender Tw'ig-sedge Baumea
guunii and Pale Twig-sedge B. acuta arc

common while the shrubs Prickly Tea-tree

Lepiospermian cotuiuentale. Golden Spray

Vimiuaria juncea^ Paperbarks Melaleuca
spp. anti Spreading Rope-aish Empodisma
minus occur at their margins. Herbs and
grasses, such as Creeping Raspwort
Gonocarpus micranlhus and Bent-grass

Deyeuxia spp. arc more prevalent in sea-

sonally inundated areas as are a range of

weed species in disturbed areas. Pithy

Sw'ord-sedge Lepidosperma longitudinale

is an important component of the commu-
nity regardless of whaler level. The largest

area of this community in the study area is

known as the ‘Big Sw^amp* (Jenkins and
Kershaw 1997).
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Fig. 2. UPCiMA classification of Greens Bush quadrats. Quadrats with similar floristic composition

are aggregated at lower values of the dissimilarity coefficient association values (DC). Labels indi-

cate the community each aggregate of quadrats belongs to: WH/SS, Wet Heath or Swamp
Sedgeland; DLC. Drainage Line Complex; SH, Sand Heath; HW, Heathy Woodland; RT, Riparian

Thicket; RF. Riparian Forest; MsH, Melaleuca squanosa Heathland; CGF, Coastal Grassy Forest.

See text for definition of communities.

Community 2: Wet Heath
Wet Heath is confined to the headwaters

of a tributary of Main Creek on the bound-

ary^ of the Main Ridge Pony Club. It occurs

in a broad open gully that has poorly
drained silty soils which are probably

waterlogged for much of the year. The
community was once more extensive but

earth works and horse riding by the pony
club have reduced its size (Stefanie

Rennick, pers. comm.).

The community is characterised by a

diverse monocot flora. Pithy Sword-sedge

Lepidosperma longiludinale and Spreading

Rope-rush Empodisma minus are abundant

and Common Rapier-sedge L. filiforme,

Tall Sword-sedge L. elatius, Square Twig-

sedge Baumea tetragona and Bog-sedges

Schoenus spp. also occur. Scented
Paperbark Melaleuca squarrosa is the

most abundant tall shrub in the community
and Prickly Tea-tree is also present. Pink

Swamp-heath Sprengelia incarnata, Blunt-

leaf Heath Epacris obtusifolia. Rigid

Bush-pea Pidtenaea dentata and Common
Flat-pea Platylobiiim obtusangulum occur

in slightly drier areas along with geophytes

and herbs. Thick carpets of Scrambling
Coral-fern Gleichenia microcarpa and
Spreading Rope-rush are tangled through

the community, often climbing into the

shrub layer.

Community 3: Drainage Line Complex
The Drainage Line Complex is a distinct

vegetation community that contains taxa

found in the vegetation communities
adjoining the drainage line and other

species that require the moisture which
accumulates in these areas. This communi-
ty is widespread and is typically found in

broad, well drained, shallow depressions

that form the headwaters of the many creek

tributaries in the study area.

Stunted Swamp Gum Eucalyptus ovata

and Blackwood Acacia melanoxylon trees

are present occasionally, but the dominant

species of the Drainage Line Complex are

the shrubs Prickly Tea-tree, Scented
Paperbark and Swamp Paperbark
Melaleuca ericifolia. These can be up to 3

m high but typically do not reach the size

they attain in the Riparian Thicket commu-
nity. The ground layer typically contains

thick mats of Spreading Rope-rush and
occasionally Scrambling Coral-fern with

scattered sedges, grasses and herbs.

Communit}' 4: Sand Heath
Sand Heath is restricted to infertile,

siliceous sand dunes in the west of the

study area. The community is dominated

by Austral Grass-tree Xanthorrhoea aus-

tralis with eucalypts. Narrow-leaf
Peppermint E. radiata and Coast Manna
Gum E. viminalis subsp. pryoriana, only

DLC

iiw

RT

FR

IE05201

WH/SS E05204

I E05202

E05208

E06443

E05203

E05205

E05442

I
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I E05209

I E052f)7

E05210

E05211

R06445

U09001

MslI I E06444

E06337
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E06379
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occurring on the slopes of the dunes. Heath

Tea-tree Leptospenmim myrsinoides is the

most abundant shrub, but Silver Banksia
Banksia mury^wata. Common Aotus Aotus

ericoides. Comnum Heath Epacris impres-

sa. Prickly Broom-heath Monofoca sco-

paria and Common Beard-heath
Leucopoy^on virgaius are also common in

gaps between grass-trees. Sand-hill Sword-
sedge Lepidosperma concavum and Tassel

Rope-rush Hypolaena fastiy,iata are com-
mon components of the ground layer.

Sundews Drosera spp.. Heath Xanlhosia

Xanthosia pusilla and Hairy Centrolcpis

Centrolepis strigosa are also characteristic.

Community 5: Heathy W oodland
Heathy Woodland is found on areas of

siliceous sands that appear to be of inter-

mediate fertility to those on which Sand
Heath and Coastal Grassy Forest occur.

Much of the Heathy Woodland in the study

area has been heavily disturbed by grazing,

burning and slashing; however, intact

examples occur in the section of the Park

adjacent to Baldtv's Road.

Messmate Eucalyptus oblitjua is the most

abundant tree present in Heathy Woodland
while Narrow-leaf Peppermint and Coast

Manna Gum can occur. The composition

of the understorey is dependent on the

degree of past disturbance. It usually

includes Austral Grass-tree. Austral

Bracken Pteridium escidcntum is abundant

at most sites, sometimes fonning a com-
plete cover. The abundance of shrubs is

low in disturbed examples of Heathy
Woodland as a result of past slashing but

scattered mature and seedling Prickly Tea-

tree, Heath Tea-tree, Smooth Parrot-pea

Dillwynia glaherrimu and Common Heath

can be common. Other heathy shrubs may
occur in undisturbed e.xamples. Broom
Spurge Amperea xiphoclada var. xiphovla-

da. Mat-rushes Lomamlra spp. and Sword-

sedges arc also present. The abundance of

herbaceous and weed species varies with

soil fertility and disturbance.

Community 6: Riparian Thicket

Riparian Thicket occurs in the middle and

upper reaches of Lightwood Creek and trib-

utaries of Main Creek where topographical

and soil conditions do not allow free water

drainage. These conditions generally pre-

vent the establishment of trees that charac-

terise the Riparian Forest community.

Riparian Thicket is dominated by a

closed cover of large Scented Paperbark

and Woolly Tea-tree Leptospermiim
lanigeninr Very little light penetrates the

canopy creating an open understorey
except on the edges of the community
where dense mats of climbing Scrambling

Coral-fern are found. The sparse under-

storey is comprised of scattered sedges:

Tall Sedge Carex appressa. Tassel C’ord-

rush Baloskion tetruphyl/iun, Tw'ig-sedges

Baumca spp. and Leafy Bog-setlge
Schoenus maschalinus. Fishbone Water-

fern Btcchnum mulwu and Hard Water-
fern B. wattsii also occur.

Community' 7: Riparian Forest

Riparian Forest occurs along Main Creek

and in the incised valleys made by its trib-

utaries. In addition to typical riparian

species, the sheltered environment sup-

ports vegetation that is common in the wet

forests cast of Melbourne (Land
Conservation Council 1991) but uncharac-

teristic of the Morninglon Peninsula.

The ovcrstorcy is dominated by
Blackwood and Messmate although Manna
Gum E. vimintdis subsp. viminalis are also

present. Beneath this stratum are tall

shrubs and small trees. Hazel Pomaderris

Pomaderris aspera. Musk Daisy-bush
Olearia argophylla and Victorian

Christmas-bush Prostanthera lasianthos

being most prominent. There is a sparse

shrub layer, with only Prickly Currant-

bush Coprosma qiiadrijida commonly
occurring. Usually there is a thick fern

layer of Blechnum species. Fishbone
Water-fern, Hard Water-fern, Soft Water-

fern B. minus and Mother Shield-fern

Polyslichum proliferum grow adjacent to

the stream with Austral liracken and
Common Ground-fern Calochlaena duhia

growing higher on the banks. Tall Sedge

Carex appressa. Rough I'ree-fem Cyathea

australis and Soft Tree-fern Dicksonia
antarctica occur in and around the stream,

the latter being most abundant.

Community' 8: Coastal Grassy Forest

At Greens Bush, Coastal Grassy Forest

occurs on Hat or undulating areas primarily

on soils derived from Tertiary basalt.
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However, it can also be present on areas of

siliceous sands more fertile than those that

support Heathy Woodland and Sand
Heath. The most extensive areas of Coastal

Grassy Forest occur in the sections of the

Park adjoining Baldrys Road and Greens

Road.

The community has an overstorey of
eucalypts up to 25 m tall. Typically

Messmate and Coast Manna Gum are the

most common species with Narrow-leaf
Peppermint and Swamp Gum also occur-

ring. The understorey is open with many
grasses and herbs with few shrubs.

Tussocks of Kangaroo Grass Themeda
triandra. Common Tussock-grass Poa
labiUardieri and Soft Tussock-grass P.

morrisii are dominant whilst Slender
Tussock-grass P. tenera. Weeping Grass

Microlaetuf stipoides, Common
Maidenhair fern Adiantum aethiopicum
and herbs such as Prickly Starwort
Stellaria piuigens. Kidney-weed
Dichondra repem and Common Raspwort

Gonocarpiis tetragymiis grow in the inter-

tussock spaces. Clumps of Spiny-headed

Mat-rush Lomundra longifolia and Pithy

Sword-sedge Lepidosperma longitudinale

arc common as is Austral Bracken, particu-

larly in disturbed areas.

Discussion

Greens Bush is the largest relatively

undisturbed example of native vegetation

on the Mornington Peninsula. Prior to

European settlement, the vegetation com-
munities present at Greens Bush were
more widespread, but clearing for agricul-

ture and more recently urbanisation,

changes in drainage patterns and weed
invasion have left few good quality areas

of remnant vegetation remaining on the

Mornington Peninsula (Land Conservation

Council 1991). Consequently, Greens
Bush is of extremely high conservation

importance due to the unique suite of
intact, high quality vegetation communities

present in the Park and the presence of a

number of rare species.

Further sampling could be performed to

further define the floristic communities at

Greens Bush. For example. Wet Heath was
considered to be a distinct community in

the field but was not defined as a distinct

community in the vegetation analysis

where it was grouped with Swamp
Sedgeland. This is probably because of the

presence of a number of species character-

istic of the drier Wet Heath in the Swamp
Sedgeland (e.g. Prickly Tea-tree). Scented

Paperbark Healhland was defined in the

floristic analysis from a quadrat in the

southern section of Greens Bush, but was
not observed during survey work. It has

many species in common with Wet
Heathland, and the relationship between
these two communities should be investi-

gated further. Additional floristic analysis

incorporating the data of Carr et al. (1988)

and other quadrat data from the study area

(uncovered and subsequently added to the

NRE databases after the report this paper is

based on was finalised) would further

refine our knowledge of the relationships

between the vegetation communities at

Greens Bush.

Rare and restricted vegetation communi-
ties

A number of the vegetation communities

that occur in the northern section of Greens

Bush are of particular conservation signifi-

cance. The Wet Heath community is lloris-

tically distinct from Wet Heath found in

the Western Port region (Opic et al. 1984).

It has affinities with the Wet Heath in the

eastern Otway Ranges but occurs in areas

of substantially lower rainfall. The
Riparian Thicket community occuning on

a spring adjacent to Main Creek contains

numerous, very large, ancient Scented
Paperbark and Woolly Tea-tree, and an

understorey of ground ferns, tree-ferns,

epiphytes and a diverse bryophyte fiora.

The only other known occurrence of
Riparian Thicket of a similar age and
structure in the region is the Endeavour
Fern Gully al Red Hill.

The floristics of the Swamp Sedgeland

have also been described by Jenkins and
Kershaw (1997) who conducted palyno-

logical studies at Big Swamp, the largest

wetland at Greens Bush. The swamp is

considered of state significance because of

its high ecological and conservation value

(Larwill and Costello 1992). Unlike most

wetlands, the Swamp Sedgeland at Greens

Bush is located al a high point in the land-

scape on a broad divide between Port

Phillip Bay and Bass Strait. Similar intact
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'higher level' wetlands occur between
Stradbroke and Gormandale in Central
Gippsland ( Rosengren et al. 1981).

The Sand Heath at Greens Bush is one of
the few examples of this coniiminity
remaining in a natural stale on the
Momington Reninsuia. The presence of the

nationally endangered Purple nycbrighl
Euphrasia collina subsp. muelieri, many
regionally threatened species and Austral

Grass Tree X. australis, which does not

occur in other heathlands on the Peninsula,

is of conservation significance. This com-
munity is threatened by Cinnamon Fungus
Phytophthora cinnaniomi which is present

at Greens Bush.

^'eed invasion

Fifty-one exotic species were recorded
from quadrats and as incidental records

during this survey. Weed invasion is a

major threat to the vegetation communities
of Greens Bush (Parks Victoria 2000).
CaiT et ai (1988) recorded that overall the

vegetation in the area contained very lew
weed species and no serious woody weeds.

It is unclear if exotic pasture species have
spread or declined since the cessation of
agricultural disturbances but Sweet Vernal
Grass Antho.xanihum odoratum is a very

serious weed at Greens Bush. Since 1988

a serious woody weed problem has also

developed. Sweet Pittosporum Pilio-

sporum unditlaluin. Coast Wattle Acacia
sophorae, and Sallow Wattle A. longifolia

have invaded from neighbouring propeilics

and are rapidly spreading. Some plants are

up to 4 m tall and form sizeable thickets.

These species arc considered a very seri-

ous threat to native vegetation in Victoria

and can dominate coastal heaths and
woodlands (Carr 1993; McMahon ei al.

1996). Control t>f invasive Acacia species

and P. itndulafum may be achieved
through the prescribed use of fire

(McMahon et al. 1996; Narayan 1993)
which should be investigated as a manage-
ment technique to control weeds and pro-

mote the regeneration of indigenous
species.

Native vegetation regeneration

Regeneration of the native vegetation in

previously cleared areas was subjectively

assessed during traverses of the study area.

Coastal Grassy Woodland and Heathy
Woodland in the north and northwest of
the study area typically have an open
woodland structure as a result of past tree

clearing and agricultural practices. Many
of these areas arc lunv dominated by thick

swathes of Austral Bracken which have
emerged following the cessation of slash-

ing. More disturbed woodland areas had a

greater abundance of Austral Bracken,
fewer shrubs and sedges and a ground
layer dominated by Sweet Vernal Grass
and other exotic pasture species such as

Yorkshire Fog Uolcus lanatus. Cat's Ear
I/ypochoeris rudicala. Hairy Birdsfoot
Trefoil l,otns uliginosus and various clover

Trifolium species. In some of these areas

indigenous ground layer species are virtu-

ally absent. Scattered eucalyptus saplings

up to 4 m tall indicate that recruitment of
the overstorey is occurring.

Areas of sandier soils such as those adja-

cent to ridges of Sand Heath contain a

greater indigenous undcrstorcy component
and more regenerating eucalypls than other

disturbed w'oodland areas. These areas typ-

ical ly had smaller amounts of Austral
Bracken and more indigenous grasses,

sedges (e.g. Spiny-headed Mat-rush, Pithy

Sword-sedge) and shrubs (e.g. Heath Tea-

tree. Prickly Tea-tree).

The broad drainage lines that form the

headwaters of Drum Drum Alloc and
Lightwood Creeks arc regenerating well

and support a dense cover of Scented
Paperbark, Sw'amp Paperbark, and Prickly

Tea-tree up to 3 m high. The ground layer

appears to have a gi'caler indigenous com-
ponent than drier areas. Shallow, seasonally

inundated, poorly drained depressions now'

support a weedy sedgeland but the domi-
nant native species of these communities
Sword-sedges Lepklospernia spp. and Twig
Sedges Baumea spp. appear to be regenerat-

ing well.

This survey suggests that indigenous
species are regenerating adequately in

most of the study area. This confirms the

predictions of botanists who commented
on the resilience of the vegetation to dis-

turbance by grazing. This is due to the low

nutrient status of most ol’thc soils, season-

al waterlogging effects that may exclude

exotic species, and the ability of the vege-

tation, particularly Paperbark species, to
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regenerate in the moist depressions charac-

teristic of the study area (Calder 1986;

Carr et al. 1988; Schultz et ciL 1988).

However, due to the lack of a quantitative

monitoring program, it is unclear if exotic

species have declined in extent and abun-

dance in the absence of disturbance and

increased competition from native species.

Conclusion

The northern section of Greens Bush,

Mornington Peninsula National Park is

largely comprised of substantially intact

native vegetation. Seven vegetation com-
munities were identiHed, many of which

are now rare on the Mornington Peninsula.

The low percentage of weeds in the flora

of the Park indicates the integrity of the

area's vegetation and the progress of natur-

al revegetation. Nevertheless several

aggressive environmental weeds are pre-

sent and the Park's vegetation will have to

be actively managed to preserve its values.
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Appendix

Vascular plant taxa recorded in 22 quadrats in the study area, listed according to family. Species

from eleven quadrats from this study, nine from the survey of Carr et cil. (1988) and two from the

Land Conservation Council ( 1991 ) vegetation survey are included. Exotic species are indicated with

an asterisk, and endangered, vulnerable and rare species are noted.

Ferns ami Allied Plants

ADIANTACHAE
Adiantum aerhiopicum

ASPLENIACEAH
Aspleniiim flahellifoUum

BLECHNACEAE
Blechniim nudum
Blechuum wattsii

CYATHEACEAE
Cyathea australis

DENNSTAEDTIACEAE
Histiopteris incisa

Pteridium esciilentum

DICKSONIACEAE
Calocidaeua duhia

Dicksonia antarctica

DRYOPTERIDACEAE
Polystichum proliferutn

GLEICHENIACEAE
Gleichenia microphylla

LINDSAEACEAE
Lindsaea linearis

POLYPODIACEAE
Microsorum pustulatum

SELAGINELLACEAE
Selaginella uliginosa

Monocotyledons

CYPERACEAE
Baumea acuta

Baiimea arthrophylla

Baumea gunnii

Baumea spp.

Baumea tetragona

Bolhoschoenus spp.

Carex appressa

Carexfascicularis
Carex spp.

Eleocharis acuta

Gahnia sieberiana

Gahnia spp.

Isolepis cernua

Isolepis inundata

Isolepis spp.

Lepidosperma concavum
Lepidosperma elatius

Lepidospermajiliforme
Lepidosperma gunnii

Lepidosperma lalerale

Lepidosperma longitudinale

Lepidosperma neesii

Schoenus apogon
Schoenu.s hrevifolius

Schoenus lepidosperma

Schoenus maschalinus

Schoenus tesquorum

IRIDACEAE
Patersonia occidentalis

*Sisyrinchium iridifolium

JUNCACEAE
*Juncus articulatus

*Jimcus hulhosus

Juncus pallidus

Juncus pauciflorus

Juncus planifolius

Luzula meridionalis var.

jlaccida

JUNCAGINACEAE
Triglochin striatum

LILIACEAE
Burchardia umhellata

Caesia parviflora

ORCHIDACEAE
Chiloglottis valida

Corybas spp.

Ctyptnstydis leptochila

Ctyploslylis subulata

Microtis unifolia

Pferost)Jis decurva

Pterostylis melagramma
Thelymitra media var.

media
Thelymitra spp.

POACEAE
Agrostis avenacea

*Agrostis capillaris var.

aristata

*Aira caryaphyllea

"^Aira cupaniana
Amphibromus recurvatus

*Anthoxanfhum odoratuni

A ustrodanlhonia racemosa
Ausirodanlhonia setacea

Aiistrodanthonia spp.

*Cynosuriis cristatus

*Cynosunis echinatus

bactylis glomerata

Deyeuxia minor
Deyeuxia quadriseta

Deyeuxia spp.

Echinopogon ovatus

*Ehrharia erecta

Entolasia spp.

Eragrostis brownii

Hemanhria uncinata var.

uncinata

*llolcus lanatus

*Lolium perenne

Microlaena stipoides var.

slipoides

*Paspalum dilatatum

Phragmites australis

*Poa annua
Poa labillardieri

Poa morrisii

Poa sieberiana var. hirtella

Poa sieberiana var.

sieberiana

Poa tenera

*Seiaria gracilis

Tefrarrhena distichophylla

Themeda triandra

RESTIONACEAE
Baloskion telraphyUum

Empodisma minus
Hypolaena fastigiata

Leptocarpus tenax

XANTHORRHOEACEAE
Lomandra Jiliformis subsp.

Jiliformis

Lomandra longifolia

Xanthorrhoea australis

Dicotyledons

APIACEAE
Centella cordifolia

Hydrocotyle hirta

Iiydrocoty'le sibihorpioides

Hydrocotyle spp.

llydrocoRle tripartita

Lilaeopsis polyantha

Xanthosia leiophylla

Xanthosia huegelii

ARALIACEAE
*Hedera helix

ASTERACEAE
Cassinia aculeata

Cassinia longifolia

*Cirsiiim vulgare

Euchiton involucratus s.l.

Euchiton spp.

Helichrysum scorpioides

*Hypochoeris glabra

*Hypochoeris radicata

Lagenophera spp.

Lagenophera stipitata

* Leontodon taraxacoides

Olearia argophylla

Olearia lirata

Ozothamnus ferrugineus

*Seneciojacobaea
Senecio minimus
Senecio spp.

Senecio teniiiflorus

Sigesbeckia orientalis

*Sonchus asper s.l.

*Sonchus oleraceus

BORAGINACEAE
Cynoglossum latifolium

CAMPANULACEAE
Lobelia anceps
Wahlenbergia gracilis s.l.

Wahlenhergia stricta subsp.

stricta
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Appendix cont.

CAPRIFOLIACEAE
Sambiicus gaudichaudiana

CARYOPHYLLACEAE
*Cerastium glomeratum
*Siellaria media
Slellaria pimgens

CASUARINACEAE
Allocasiiarina paludosa

CENTROLEPIDACEAE
Centrolepis strigosa siibsp.

strigosa

Centrolepis fascicularis

CLUSIACEAE
Hypericum gramineiim

CONVOLVULACEAE
Dichondra repens

DILLENIACEAE
Hihhertia acicularis

DROSERACEAE
Drosera binata

Drosera pellata subsp.

auriculata

Drosera whittakeri

EPACRIDACEAE
Acrotriche prostrata

Acrotriche serrulata

Brachyloma ciliatum

Epochs impressa

Epochs ohtusifolia

Leucopogon australis

Leucopogon virgatus

Monotoca scoparia

Sprengelia incarnata

EUPIIORBIACEAE
Amperea xiphoclada var.

xiphocludu

Poranthera microphylla

FABACEAE
Aotus ericoides

Bossiaea cinerea

Bossiaea prostrata

Desmodium gunnii

Desmodium spp.

Dillwynia glaberrima

Glycine clondestina

Glycine microphylla

Hovea spp.

Kennedio prostrata

^Lotus corniculatus

'^Lotus suaveolens

Lotus uliginosus

Platylohiiim obtusangulum
Pulienaea dentata

Pultenaea stricta

* Trifolium duhium
*Thfolium repens

*TriJolium spp.
* Trifolium sithlerraneum
* Vida spp.

Viminariajuncea

GENTIANACEAE
*Centauriinn ery^thraea

"^Centaurium temdjlorum

GERANIACEAE
Geranium potentilloides

GOODENIACEAE
Goodenia geniculata

Goodenia humilis

HALORAGACEAE
Gonocarpus micranthus

subsp. micranthus

Gonocarpus teiragymus

Myriophyllwn omphibiurn

Myhophyllum spp.

LAMIACEAE
Prostanihera lasianthos

*Prunella vulgaris

LAURACEAE
Cassytho glabella

Cassytha pubescens s.s.

LORANTHACEAE
Amyema pendulum subsp.

pendulum

EYTHRACEAF.
Lythrum hyssopifolia

MENYANTHACEAE
Villarsia reniformis

MIMOSACEAE
Acacia implexa

Acacia melanoxylon
Acacia suaveolens

Acacia verticillata

MYRTACEAE
Eucalyptus obliqua

Eucalyptus ovata

Eucalyptus radiata s.l.

Eucalyptus viminalis

Leptospermum continentale

Leptospermum lanigerum
Leptospermum myrsinoides

Melaleuca ericijolia

Melaleuca squarrosa

ONAGRACEAE
Epilobium spp.

OXAtIDACEAE
Oxalls exills

Oxalis spp.

PHYTOLACCACEAE
*Phytolacca octandra

PITTOSPORACEAE
Billardiera scandens
Bursaha spinosa var. spinosa

Pittosporum imdulatum

PLANTAGINACEAE
*Planfago coronopus
Plantago debilis

*Plantago lanceolata

POLYGALACEAE
Comesperma calymega
Comesperma voiubile

POI.YGONACRAE
*Acetosa saglUatu

*Acetosella vulgaris

Persicaria decipiens

Rumex spp.

PRIMULACEAE
"^^Anogailis arveusis

PROTEACEAE
Banksia marginafo

Hakea nodosa
Isopogon ceratophyllus

RANUNCULACEAE
Clematis ahstata

Ranunculus omphitrichus

Ranunculus spp.

RHAMNACEAE
Pomaderris aspera

ROSACEAE
Acaena novae<elandiae
"^Crataegus monogyna
^Ruhiis fruticosus spp. agg.

Rubus parvifolius

Riibus spp.

RUBIACEAE
Asperula scopaha
Coprosma quadrifida

"^Coprosma repens

Galium propinqiium
Coprosma granadensis
Operciflaha varUi

SANTALACEAE
Exocarpos strictus

SCROPHULARIACEAE
Ee Euphrasia collina subsp.

mueUeri
Gratiola peruviana

Gratiola spp.
*Parentucellia viscosa

Veronica calycina

SOLANACEAE
*Solanum nigtvm
Solanurn spp.

STYLIDIACEAH
Stylidium graminifolium

THYMELAEACEAE
Pimelea humilis

Pimelea phylicoides
Pimelea spp.

TREMANDRACEAE
Tetratheca ciliata

VIOLACEAE
Viola hederacea subsp.

hederacea

XYRIDACEAE
Xyris gracilis

Xyris operculata
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Evidence of Leadbeater’s Possum Gynuiohelideiis leadhecitevi in
the Macedon Region: An Example of the Use of Molecular

Genetics in Fauna Survey

S Larwili' % P Myroniuk’, M Belvedere’' and M Westerman-

Abstract
\n 1995 a fauna sui^ey was conducted in the Macedon region as part of an Environmental Effects
Statement, and a tuft of hair was collected Irom the ground layer in Swamp Ciuni Eucalvimis ovaia
riparian woodl^and. The hair w'as analysed morphologically and identified as 'hichlv nrobahle' to be
Leadbeater s Possum aymuohetUhus IccuIhcaWri McCoy 1867. This result was'of pailicular inipor-
ance because the location where the hair was found is over 85 km west of the species* known ranee.
In addition, the evidence ot a nationally threatened species had signiticanl implications for the evalu-anon ol potential impacts ot the (Ihcnl proposed freeway upgrade of the Calder Highway
Morphologically, the unknown hair sample varied sufficiemlv from reference collections to causesome doubt over the identilieation. Molecular genetic analysis of the unknown hair sample was used
to veiity that the tult of hair originated Irom Leadbeater’s Possum. This is an e.xample of the use of
molecular genetics as an adjunct to morphometric hair analysis as a part of broad-scaie fauna inven-
tory suiA'^cys. {The Victorian Naturalist 120 (4). 132-139)

Introduction

A survey was undertaken as pari of the

preparation of an Environmenial Effects
Statement for the proposed upgrade of the

Calder Highway (VicRoads 1995a). A lull

of hair (Eig. 1) was collected from the
ground layer in Swamp Gum riparian
woodland within the road reserve of
Blackwood Road. Macedon. adjacent to

Slatey Creek (37''26'6" S. 144'’32'48" E).

The purpose of the research presented in

this paper was to identify the species from
which the hair originated.

Leadheater''s Possum
Leadbcaler's Possum Gvmnobeiideus

leadheateri McCoy 1867 is endemic to

Victoria, occurring mainly in the Mountain
Ash forests ot the Central Highlands. It is a

nationally endangered species (Menkhorst
i 995; Environmen l Protection and
Biodiversity Conservation Act 1999
(Commonwealth)).

Morphometric analysis ofhair
Morphometric analysis of hair is the

macroscopic and microscopic examination

' Biosis Research Ply Ud. PO Box 489 Pori
Melbourne, Victoria 3207
Current address: 6 John Street. Wiilianisiown.

Victoria 3016. I inail sidsamw smartchat.nei.au
Department of Con^ciration and Research, The Royal

Melbourne Zoological (iarden.s. PO Box 74. Parkville,

Victoria 3052. Email pmyroniuk(ti'/'oo.org.au
Wild Hair Analysis. 1*8 Stradbroke Road. Boronia,

Victoria 3 1.S5

Marsupial Evolution Unit, Department of (ienctics.

LaTrobe University, Bundoora. Victoria 3083

ol hair fibres and the interpretation of diag-
nostic characteristics to idcnlily mammal
species (Brunner and Coman 1974). A
combination of characters is used to ideiUi-

ly the hair: hair-length, profile, medulla
pattern, colour, and hair cross-section. Hair
analysis is used as a component of biologi-

cal Held studies lor broad-sealc biological

survey (e.g. Valcnte and Woolley 1982;
Brunner and Coman 1974; Friend 1978)
and ecological dietary studies (e.g. Brunner
et at. 1975; Triggs et at. 1984; Liinnev et

ai 1990). Hair is collected in the field in a
variety of ways: collection of predator scats

and owl pellets, use of bailed hair tubes or

funnels (WiiincU and Degabricle 1982;
Scotts and Craig 1988) or collection of hair

tufts found opportunistically in sprung
traps, on fences, or inside nest hollows.

The advantage of hair analysis in mam-
mal surveys is the detection of iincomim>n
and inconspicuous species frequentiy not

recorded in conventional surveys (Friend
1978). Hair analysis and scat analysis have
higher recording rates for trap-shy,
ground-dwelling species than conventional
surv'ey techniques (Friend 1978; Scotts and
Craig 1988). However, hair analysis is lim-

ited by the difficulty in distinguishing
between samples from some closely relat-

ed taxa (Brunner and Coman 1974;
Valcnte and Woolley 1982: Taylor 1985:

Lobert et al. 200
1
).
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Fig. 1. The tuft of hair collected from the forest

floor adjacent to Slatey Creek, Blackwood Road.
Macedon. More than half of the original hair

sample found was destroyed during the process

of analysis. Lower scale in cm. upper scale in

inches.

Molecular analysis ofhair
The advent of automated techniques such

as the Polymerase Chain Reaction (PCR)
has seen a rapid advancement in molecular

genetic analysis. The PCR procedure is an

in vitro method that can be used to produce

large amounts of a specific DNA fragment

of usually a defined length from a specific

gene region (Saiki et al. 1985; Erlich et al.

1988; Bourkc 1989; While et al. 1989). It

is an extremely sensitive technique that

allows sufficient quantities of DNA to be

amplified from very small amounts of tis-

sue for molecular genetic analysis. For
example, Higuchi ef al. (1988) were able

to extract, amplify and analyse DNA from

single hairs. Sequences obtained from such

samples can then be compared with DNA
reference libraries for taxonomic identifi-

cation.

Methods
Study area

The Macedon/Woodend region is located

at the eastern limit of the Western Highlands

of Victoria. Mammal surveys in the region

include Elkinglon et at. (1985) and Yugovic
et al. { 1993). A suiwey of the Black Forest

area west of Macedon township, concentrat-

ing on the Slatey Creek catchment (Fig. 2),

was conducted between 29 November 1 993

and 12 April 1995 (VicRoads 1995b). The

vegetation in the survey area comprises
Swamp Gum Eucalyptus ovata Riparian

Woodland and Manna Gum E. viminalis

Riparian Forest. Sun'ounding hill slopes sup-

port Messmate E. ohlicjua - Peppermint E.

dives Dry Forest, which is the most exten-

si\’e native vegetation community within the

Black Forest area.

Morphometric analysis

The hair sample was collected oppor-

tunistically, and placed in a paper envelope

at the point of collection. The remains of
the hair sample after completion of ail

analyses, being approximately one third of

the original sample collected, arc shown in

Fig. 1 . Morphometric diagnosis was carried

out in laboratory conditions according to

standard hair diagnosis procedures
(Brunner and Conian 1974). Analysis was
completed independently in two separate

laboratories.

Motphomctric analysis required destruc-

tion of some of the hair sample.

Molecular analysis

Molecular analysis of the hair sample was
initiated after moiphometric analysis yield-

ed equivocal results. The objective of the

molecular analysis was to determine
whether the hair sample was Leadbealer’s

Possum or Common Ringtail Possum
Pseudocheiriis peregrinus. The hair of other

locally occurring species, for example the

Sugar Glider Petauris hreviceps^ was not

included in the molecular analysis because

these species could be discounted by the

morphometric analysis alone. In a standard

inventoi'y survey, molecular genetics would
not be used.

DNA extraction from the hair sample fol-

lowed the protocol outlined by Higuchi
(1989). Approximately one third of the

sample was used. Aliquots of this extrac-

tion were then used to amplify, via PCR,
the Tiniversal fragmenf of the 12s rRNA
gene on the mtDNA (mitochondrial DNA).
The resulting PCR product was purified

using Millipore Ultrafree 30 000 NMWL
niter units. Asymmetric ampliUcation of

8.5 pi of the purified PCR product was
undertaken using oligonucleotide primer

LI 091 labelled with P33 reagents supplied

with the New England Biolabs Thermal
Cycle Sequencing Kit.

The samples were then loaded into 6%
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Fig. 5. Cross-section of juvenile Common
Ringtail Possum liair {source of hair: Museum
of Victoria). G indicates the cross section of a

guard hair. Scale bar 20 gm. Juvenile Common
Ringtail Possum hair was used because adult

hair would be substantially wider in cross-sec-

tion than Leadbeater’s Possum hair, and could

not be mistaken for Lcadbcatcr's Possum hair.

Note the cortex of the guard hairs (G), the outer

border of the hair has an oval-like outer edge
and a rounded inner edge, creating an eye
shape. This eye shape is characteristic of guard
hairs of larger possum species. Note the eye
shape is absent in the unknown hair sample
(Fig. 3) and the Leadbeater's Possum hair sam-
ple (Fig. 4).

remainder of which is held in the private

collection of one of the authors (MB).

Results

Morphometric analysis

The unknown hair sample was identified

as the hair of Leadbeater's Possum.
However, the hair sample showed slight

variation fi'om known samples held in refer-

ence collections on each of two morphomet-
ric characteristics; hair width and hair

colour. The unknown hair sample was
slightly wider than the known range for

Leadbeater's Possum (Figs 3 and 4) and
more rufous in colour than reference sam-

ples. Examples of intraspecific variation in

liair mori;)hology between populations from

different geographical regions has been pre-

viously recorded for other species (e.g.

Elgniork and Risser 1991). However, there

is no systematic data on variation in hair

morphology between populations of
Leadbeater’s Possum. The variation in the

present sample was not sufTicicnl to discount

Leadbeater’s Possum, and on the basis of the

Fig. 3. Cross-section of unknown hair sample
from Slatey Creek, Macedon. Mammal fur is

made up of underhairs (most numerous), guard

hairs and overhairs. Guard hairs have the most
diagnostic features and are used for hair analy-

sis. G indicates the cross section of a guard hair.

Scale bar 20 pm.

Fig. 4. Cross-section of Leadbeater’s Possum
hair (source of hair: Museum of Victoria). G
indicates the cross section of a guard hair. Scale

bar 20 pm.

polyacrylamide gels and run for 3-4 hours

at a constant 50 watts and between 2000
and 2200 volts. The resultant sequence was
visualized by exposing the radioactive gel

to x-ray film.

The mtDNA sequences from the unknown
sample were aligned manually with a known
sequence from Leadbeater’s Possum and

Common Ringtail Possum following
Springer et at. (1995). These two species

were selected because of the results of the

morphometric analysis.

Molecular analysis necessitated destruc-

tion of some of the hair sample, the
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combined characteristics, Leadbcater’s
Possum was the probable hair source.

The width and rufous colouration of the

unknown hair sample suggested a possible

alternative identification of the hair as ju\ c-

nile Common Ringtail Possum
Pseudocheirus peregrinus - morpltologically

the hair was too small for adult specimens.

However this conclusion was not strongly

supported by the hair cross-section (Fig. 5).

All other known mammal species could be

completely discounted on the basis of the

combined morphometric attributes. The
Common Ringtail Possum is locally com-
mon in the Macedon region.

The evidence based on hair morphology
indicated an equivocal result - the conclu-

sion that the hair source was "highly proba-

ble’ Leadbeater’s Possum was qualified by
alternative "possible’ identification of

Specimen Sequence

Common Ringtail Possum (juvenile). Thus
to verify the identification of the hair a

molecular genetic analysis was conducted.

Molecular analysis

A 434 base pair mtDNA I2s rRNA frag-

ment was successfully amplified by the

PCR from the hair sample supplied. A 266
base pair segment was sequenced and
analysed. The unknown sequence, together

with known Leadbeater's Possum and
Common Ringtail Possum sequences, arc

shown in Fig. 6.

Of the 266 bases for the unknown sample
which could be aligned with the two pos-

sums, a total of 50 base differences were
seen between the known Common Ringtail

Possum 12s rRNA sequence and the

unknown hair sample. In marked contrast

the known Leadbeater’s Possum and the

Leadbeater ' s Possum GCTTAGCCCTAAACCCAAACAGCTACCAAACAAGACTGCT
Ringtail Possum T T.AT.CT.C A. ..AT.

Unknown

Leadbeater ‘ s Possum CGCCAGAGAACTACTAGCAAATGCTTAAAACTCAAAGGACTTGGCGGTGCC
Ringtail Possum TC

Unknown

Leadbeater's Possum CTAAACCCACCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACC
Ringtail Possum T T T C.

Unknown

Leadbeater * s Possum TTACCCCCTTTTGCCAATACAGCCTGTATACCGCCATCGTCAGCCCACCTC

Ringtail Possum T.T.C A T CT

Unknown

Leadbeater ‘ s Possum ATCAGAGAACTAAAGTGGGCAAGATTATTATTCATAAAAACGTTAGGTCAA

Ringtail Possum .A. .AG— T AA..G CA..CCA

Unknown

Leadbeater's Possum GGTGTAGCGTATAAGAGGGAAAGCAATGGGCTACATTTTCTATACTAGAAT

Ringtail Possum A...G.AG T C C

Unknown

Leadbeater's Possum ACAACGAACTATCTCTTGAAAGCTAAGACATCCGAAGGAGGATTTAGTAGT

Ringtail Possum .T TATA.CTAATG. .A.CCGAGGTATT C—
Unknown

Leadbeater's Possum AAATTAAGAATAGAGAGCTTAATTGAATTAGGCAATAGGGCGCGC

Ringtail Possum T A

Unknown

Fig. 6. Mitochondrial DNA I2s rRNA sequence from the unknown hair sample compared with 12s

rRNA sequences from known Leadbeater’s Possum and Common Ringtail Possum. Base sequence

differences are specified; dots indicate that the base sequence is the same as the known Leadbeater’s

Possum sequence.
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unknown hair sample sequence were iden-

tical over the region of DNA studied (Fig.

6). It was concluded that the unknown hair

sample from the Black Forest, Macedon.
originated from a Leadbeater's Possum.

Discussion

The use of molecular analysis as an
adjunct to morphometric analysis to diag-

nose the unknown hair sample confirmed

the identity of the tuft of hair as

Leadbeater’s Possum hair. In the context of

the Environmental Efiecls Study, of which
this research formed a part, this result was of
considerable importance (VicRoads 1995a.

1995b). Leadbeater's Possum is a nationally

endangered species. As such it was impera-

tive that the identity of the hair be certain.

To our knowledge, this is the first time that

molecular genetics has been applied in this

way - used as an adjunct to moiphometric

hair analysis to verify an equivocal result. It

is one of veiy few examples of itic use of
molecular genetics in an Environmental
Effects Study in Auslralia. We arc aware of

only one other example. Sydney Water
(1996) used molecular genetics to identify a

frog species (genus Crinia) in a Species

Impact Statement at Kurnell, NSW.
The nearest extant occurrence of

Leadbeater’s Possum to the Macedon
region lies over 85 km to the east in the

Toolangi region (NRE 2001). The identifi-

cation of a previously unknown population,

so far from the documented range of this

nationally endangered species, is of consid-

erable importance for the species' conseiwa-

tion. A further targeted survey of the local

area was urgently required, and was also

carried out as part of the Environmental
Effects Study (VicRoads 1995b). The
results of the targeted survey will be report-

ed in a subsequent article (Larwill in prep.).

The variation of the morphometric attrib-

utes of the hair sample from those of refer-

ence collections suggests tlie source popula-

tion may be genetically distinct from known
populations of Leadbeater’s Possum.
Although 12s rRNA sequences were ade-

quate to identify Leadbeater's Possum
sequences from hair samples, we note that

analysis of other gene loci such as the more
variable mitochondrial control region (CR)
might be helpful in detennining the genetic

relationships between any Macedon-

Woodend animals to other populations of

this species. This is of importance given the

geographic distance from previously report-

ed populations as well as the hair differ-

ences noted above which suggest that a

viable Macedon-Woodend population may
be genetically distinct. Thus further molecu-

lar genetic research is recommended if a

local population is found.

The use of molecular genetics as a supple-

ment to moiphometric analysis of hair has

implications for future use of hair and scat

analysis as a mammal survey tool, and pro-

vides new opptH'lunities for use of molecu-

lar genetics in inventory-level fauna sur-

veys. As a sutwey tool, moiphometric analy-

sis of hair is limited by the difficulty in dis-

tinguishing between closely related taxa,

and the difficulty of identifying poor quality

or small hair samples definitively. In the

present study, the unknown hair sample var-

ied sufficiently from reference collections to

cau.se some doubt over the identification.

Lobert et al. (2001) examined the reliabili-

ty of identifications from morphometric hair

analysis of mammals from temperate
regions of Victoria. They allocated 37 mam-
mal species into three reliability categories

for hair analysis. Leadbeater's Possum is

one of 14 species in the ‘unreliable’ catego-

ry, for which Lobert et af. (2001) recom-
mend caution in interpretation of results if

dcri\'ed from morphometric analysis alone.

The results of this study illustrate the use of

molecular genetics to unambiguously identi-

fy samples when morphometric analysis

produces equivocal results.

Although the molecular genetic tech-

niques for hair analysis are more expensive

than morphometric analysis in terms of
time and resources, the costs are relatively

modest. Therefore, wider use of molecular

analysis as an adjunct to standard mammal
survey techniques is possible. Certainly

use of molecular genetics as a verification

tool when morphometric analyses yield

equivocal results for records of notable

species, such as in the present case, is

highly recommended. Hair collection and

scat analysis remain important sampling
techniques as standard practice in invento-

ry survey, and particularly when a survey

is targeted to rare or trap-shy species.

As a notable contrast to the present study,

Brunner et al. ( 1 976) identified Leadbeater's
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Possum by morphometric analysis of hair

contained in a predator scat collected from

sclerophyll forests approximately 150 km
north-east of the species’ known range.

Although the record was less than 30 km
from Mt Wills where the species was
recorded in 1009 (Bra/enor 1932), the status

of the record remains unconfirmed despite

the potentially significant implications it has

for the conservation of this endangered

species. In such cases, molecular genetic

analysis can be used to verify the results,

and provide a catalyst for further surveys.

The ability to isolate DNA from hair pro-

vides an opportunity to use hair collection

techniques, such as the use of hair lubes

(Winnett and Degabriele 1982: Scotls and

Craig 1988), in population genetics. This

increases the feasibility of population

genetics research into rare and trap-shy

species. Through such techniques we can

gain a further understanding of population

genetics, and incorporate this knowledge

into management strategies for conserva-

tion of threatened species (e.g. Taylor ct

al. 1998). Hair collection techniques have

additional advantages, requiring fewer

resources in costs and personnel, and being

less intrusive for the subject animals than

traditional techniques for the collection ol

genetic material such as trapping and col-

lection of blood samples.

A substantial sequence database for

cytochrome b and 12s rRNA genes as well

as some nuclear genes is now available for

many Australian marsupials in Gcnbank

(e.g. Krajewski ei al. 1994. 1996; Retiet et

al. 1995: Springer e/ c/A 1994. 1997; Burk

and Springer 2000). More species are being

added and this iinentoiy will be ot immense

use for future anal> ses. In tlie present study,

reference DNA sequence material was avail-

able due to past research on evolutionary

genetics of possums which included

Leadbeater's Possum (Springer ci a/. 1994).

If the full potential of the application of mol-

ecular genetics in applied conservation biol-

ogy is to be realised, it is important that the

development of a complete and centralised

library of DNA sequences lor Australian

mammals be continued.
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One Hundred Years Ago

ON THE SO-CALLED PETRIFIED MUSHROOM
BY D. M ‘Alpine

{Read before the Field NaUtralisls ’ Club of Victoria, 2i)lh April. 1 903.)

In Januaiy of this year I received from Mr. M. B. Gray, oniamilton, a specimen supposed to

be a petrified mushroom, and on that account was asked to report upon it. Tl certainly somewhat
resembled a hardened mushroom, consisting of a stalk and an expanded cap-like portion; but

appearances are often very deceptive, and in this case it proved to be so.

The specimen ... is of a brownish-black colour, and (he cap-like portion is roughly round, mea-

suring 4/ in. in diameter, convex and broken tip into numerous blunt tooth-like parts, somewhat
resembling the overlapping scales of a pine cone...

I had already examined the woody portion under the microscope, and found it to consist, not of
fungus filaments, but of cellular tissue. Hence the specimen could not possibly be a fungus. A
small portion treated with sulphuric acid gave the well-known cellulose reaction. This proved
that the substance bad neither become pctrilled nor fossilized, but was perfectly normal. The
specimen turned out to be interesting— not. however, as a petrified mushroom, but as one of

those peculiar excrescences found on various trees, and known as “burrs,” “gnaurs,” “wens,” or

“extosis.”

From The Victorian Naturalist XX, p 15, May 7, 1903
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Clyde-Tooradin Grassland Re-discovered

Damien Cook’ and Jeff Yugovic

Abstract
Remnants ot a formerly extensive, seasonally wet grassland in West Gippsland have been located
and are discussed in this paper. The grassland represents an endangered ecosystem that previously
occurred on the margins ot swamps in the region. It may have been maintained by Aboriu;inal burn-
ing in the past.

( The I 'ictoriaii Saltiralisi \ 20 (4). 1 40-146)

Introduction

Lowland grasslands were settled and
developed for agriculture early in the
European liistory ofsoutli-eastem Australia.

In many cases, ecologists, naturalists and
historians are aware of these original grass-

lands (McDougall and Kirkpatrick 1993).

However, in some highly developed
regions, traces of the original ecosystems
have all but disappeared. Here \\c report the

discovery of remnants of a previously large

grassland in West Gippsland and suggest

that it may have been maintained by
Aboriginal burning in the past.

Damien Cook encountered treeless rem-
nant native vegetation on the rail reserve

between Clyde and Tooradin in 1994 dur-

ing a visit to a colony of Maroon Leek-
orchid Prasophyllum frcnchii discovered

by field naturalist John Eichler.

Subsequent searching for early land survey

maps held by the Slate Government
revealed the existence of a map showing
the accurate localitin of a previously large

and long-forgotten grassland on the

Kooweerup Plain.

Current flora data

The Flora Information System of the

Department of Sustainability and
Environment (DSE) contains tloristic data

collected from the grassland by Damien
Cook, comprising four quadrat records col-

lected in 1994 and 1998 from the disused

South Gippsland rail line (Appendix ! ). The
vegetation is a seasonally wet grassland,

dominated by Common fussock-grass Poa
/ahilkirdicrei, with several species tolerant

of wet conditions such as Fine Twig-sedge

Baumea cirthrophyUa and Swamp Billy-but-

lons Craspedia paludicola.

Welland i cosyslcms. PO Box 424. Pattcr.son Lakes.
Victoria 3 Id?

Biosis Research. PO Box 489. Port Melbourne.
Victoria 3207

Although Kangaroo Grass Tlwincda
triamira is common, the vegetation is not

typical di7 grassland as found elsewhere in

southern Victoria (McDougall and
Kirkpatrick 1993). Nor is it wetland vege-

tation as it lacks many wetland species and
includes many species of drier habitats

such as Cliocolale Lily Arthropodiiim
strict urn, M i Ikmaids Burcfiardiu
umhcllutty Spiny-headed Mat-rush
Lonicuidru longifolia and Australian
Bultercup Ranunculus (appaccus. The
grassland is representative of the commu-
nity listed under the Victorian Flora and
Fauna Guarantee Act as Plains
Grassland (South Gippsland) (SAC 1994).

The recorded llora of the remnant grass-

land has 64 indigenous and 24 introduced

species (Appendix 1). This includes two
species of national significance (Matted
Hax-lily Dianella amoena. Maroon Leek-
orchid Prasophylhmi frenchii) and three

species of state significance (Swamp Billy-

buttons Craspedia paludicola. Pale Swamp
Everlasting Helichrysum aff rutidolcpis.

Purple Blown-grass l.achnagrostis pt/nicca

subsp. //7/7o//V/). Several species of high

regional significance are recorded, includ-

ing Blue Cirass-Iily Caesia cailiantha.

Yam Daisy Microseris sp. and Smootli

Ricc-Hower Pimelea glauca. Little is

known ol’ the fauna, which includes
Copperhead snakes and bandicoots (B
Freeman, local resident, pers, comm.).
Apart from remnants in sections of the rail

line, the grassland appears to have been
converted to introduced pasture.

The composition of remnant vegetation

on the rail line gives us an impression of

what this grassland might have looked
like: an open grassy plain stretching into

the distance, mainly composed of blue-

green Common Tussock-grass and pur-

plish Kangaroo Grass. In spring this plain
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would have been studded with bright yel-

low Buttercups, shimmering purple and
pink patches of Chocolate and Vanilla-

lilies and clusters of pure white Smooth
Rice-flowers.

Historical records

Explorer William Hovell was the first

European to see the Clyde-Tooradin plain,

describing it in January 1827 as an

open space, quite clear of trees for several

miles square, but so perfectly Hat that the

water appears to have no possibility of drain-

ing off, consequently after rain the ground
must be some lime before it can absorb the

whole, but at this time we could not get a drop

to moisten our lips, which would have been

very acceptable from it being so very hot, and

which we so much required, having come
upon a Native path, which led in the direction

1 wanted to go. 1 kept upon it in liopes that it

would lead to water(HovclI 1827).

On his next expedition the following
month, Hovell referred to it as the

‘Dumaresq Plains', although this name
was evidently not adopted. The early

(1844) grazing run centred on the plain

was named 'Big Plains’ (Gunson and Key
1968). presumably due to the open terrain.

Early surveyors recorded information on
the ‘economic topography’ of the land,

including water sources, tree cover and grass

cover. This information has often proved
extremely useful in uncovering vegetation

patterns that have since been destroyed by
European land use (c.g. Fensham 1989; Lunt

1997). In the mid- 1800s, WS Urquhart

(1847) surveyed the route between
Dandenong and Tooradin via Cardinia
Creek. Urquhart mapped in detail the bound-
ary of Hovell’s plain on the west side of the

extensive ‘Great Swamp'. His annotation

was ‘open grassy plain', signifying a lack of
woody cover. TTie plain was approximately

5 km by 2-3 km and occupied approximately

1290 ha. It had arms extending beyond
Urquhart’s suiwey. The plain straddled the

boundary of the present-day Clyde and
Tooradin districts, and also extended into

Cardinia and Devon Meadows (Fig. 1 ).

Urquhart (1847) mapped an extensive

wetland at Hallam as ‘open marshy plain

inundated during winter’. Since this is on
the same survey plan as the ‘open grassy

plain’ at Clyde-Tooradin it serves to distin-

guish the Clyde-Tooradin Grassland from
wetland vegetation.

However, wetland may have occupied part

of the open plain since a small wetland dom-
inated by Fine Twig-sedge Baumea artfiro-

phylla and supporting Swamp Everlasting

Xerocfvysum palusire occurs at the intersec-

tion of Manks Road and the rail line. The
evidence is equivocal since this site is an

excavation approximately one metre below
the level of the plain. However, another

early survey plan describes the plain as

‘Marshy Plain black alluvial soil’ and
‘marsh land displaying rich black soil, but

veiy wet in winter’ (Callanan 1858). Unlike

the remnant grassland, no wetland appears

to remain on the natural surface of the plain,

and we may never know the t>riginal extent

of grassland and wetland.

The grassland crossed the present-day

South Gippsland Highway at Lynes Road,

and was evidently connected to treeless,

salt-influenced vegetation in the

Rutherford Creek estuary, including Poa
poiformis grassland, Jimcus kniussii brack-

ish wetland and coastal salt marsh.

Discussion

The existence of this large grassland
adjacent to a vast swamp is intriguing. The
Kooweerup Plain contained at least three

distinct swamp complexes: the Kooweerup
or Great Swamp, the Dalmore Swamp to

the w'est, and the Tobin Yallock Swamp to

the south (Rosengren 1984). The Clyde-
Tooradin Grassland is, or was, on the west-

ern edge of the fonner Dalmore Swamp. It

occurs on black Dalmore Clay (Recent
swamp deposits), the same substrate as the

Dalmore Swamp itself. Before it was
drained and cleared, the Dalmore Swamp
was known for its dense Swamp Paperbark

Melaleuca ericifolia scrub, being almost
impassable (Goudie 1942).

The deeper Kooweerup Swamp, on anaer-

obic fibrous peat, lacked woody cover
except on its fringes and internal sand
ridges, and was dominated by reeds and
rushes. It evidently included a series of
lake-like cells separated by dense vegeta-

tion that acted as slowly permeable barriers

to the flow of surface water. This was the

largest swamp in Victoria, but it was a mas-
sive peat bog rather than a typical swamp
since it had an average surface slope of
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Fig. 1. Extent of the Clyde-Tooradin Grassland in 1847 (adapted from Urquhart 1847). Arrows indi-

cate extensions or ‘arms' of the grassland.

1.3 m per km and thus could not have held

one continuous standing body of water. Fed

mainly by the Bunyip River, it had risen

1.8 to 3.0 m as it had grown, and being

resistant to erosion, had acted as a local

base level for streams (Hills 1942, 1975).

The Clyde-Tooradin Grassland may have

occupied an ancient lake floor, as suggested

by an arcuate ridge of Cranboumc Sand on

the southeni margin (Rosengren 1984). The

Kooweerup Swamp complex was evidently

larger in the geological past until the west-

ern section lost part of its water supply due

to geomorphologic change in its catchment.

It then dried out to the extent that the

Dalmore Clay was deposited, partly over

Kooweerup Swamp peat. Swamp Paperbark

then colonised, resulting in the formation of

the Dalmore Swamp (Hills 1942).

From Urquhart’s mup and annotations,

we can determine what vegetation types

bounded the Clyde-Tooradin Grassland.

On the east it was bounded by swamp
scrub (Dalmore Swamp, then considered

part of the unexplored Great Sw'amp), on

the south by heathy woodland on

Pleistocene sand dunes (Cranboumc Sand),

and on the north and west by grassy wood-

land on Tertiary sediments. The grassy

woodland was ‘fine open grassy land'

(which does not preclude an open wood-

land structure) and ‘lightly timbered grassy
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land’. Where tree cover on the Tertiary sed-

iments was low, the community would
have been a dry grassland dominated by
Kangaroo Grass. This dry grassland is

another FFG-listed community, Central

Gippsland Plains Grassland (SAC 1992).

The two distinctive grassy ecosystems cur-

rently occur side by side on the rail reserve,

with the transition at the change of geologi-

cal substrate at the break of slope onto the

plain. Plains Grassland (South Gippsland)

occurs on the southern, Tooradin side.

There are two possible explanations for

the presence of treeless grassland on the

westem edge of the Kooweerup Plain. The
presence of grassland may have been due
to soil or drainage factors, such as deep
cracking clays that may have impeded
Melaleuca growth. However, the available

soil mapping (Sargeanl et al. 1997) does
not indicate a change of soil type between

the ‘open grassy plain’ and the adjacent

‘dense’ Melaleuca scrub mapped by
Urquhart (1847). Furthermore, Melaleuca
is colonising the rail and road resciwes on

the plain today, although post-settlement

drainage changes may have affected the

distribution of Melaleuca.

An alternative explanation is that the

grassland may have been anthropogenic in

origin, the result of Koories burning back

the edge of the Dalmore Swamp, which
would have been effectively impenetrable

and a major barrier to movement. AH the

early European explorers of Western Port

noted that large areas of land were burnt,

and many of the grassy areas observed by
early Europeans may have been created by
Aboriginal burning (Gaughwin 1981).

Coastal areas of Western Port were Bun
wurrung tenitory (Clark 1990).

Regular burning on the edges of the

swamps may have kept access open and
promoted a range of animals suitable for

hunting and increased the abundance of
food plants such as Mumong (Yam Daisy)

and lilies with edible tubers. The 1 847 open
grassy plains had arms extending towards

Tooradin associated with Recent swamp
deposits (Fig. 1 ). These may also have been

maintained by Aboriginal burning.

Swamp Paperbark can regenerate after

fire from resprouts and seedlings although

it may be greatly reduced in cover. Any
reduction in Melaleuca is likely to have

been a long-tenn response to repeated fire,

possibly interacting with other physical and

biotic factors. Callanan’s 1858 survey map
shows an area of ‘Short Tea Tree scrub’

(Melaleuca) within the Clyde-Tooradin
Plain; this may have been Melaleuca
responding to an absence of fire.

The role of Aboriginal burning in

Australian ecosystems has been subject to

much debate (Kershaw et al. 2002). While
some consider Aboriginal burning to have
been responsible for open structural forms
in much Australian vegetation (Flannery

1994; Kohen 1995) others argue that the

intluence of Aboriginal burning on vegeta-

tion was minimal (Benson and Redpath
1997; Horton 2001). We hypothesize that

Aboriginal burning is the most likely expla-

nation for the presence of this grassland

although no direct evidence is available.

While extensive grasslands such as those

of westem Victoria appear to have resulted

from a combination of soil and regional

climatic factors, smaller isolated grass-

lands may have been maintained by
Aboriginal burning (Lunt and Morgan
2002). Similarly, post-settlement increases

in tree densities in what was previously

open grassy woodland on the Bellarine

Peninsula have been attributed to the

absence of regular burning by Aborigines

(Lunt 1998).

Threats and management
The rail line remnants are experiencing a

number of threats. Swamp Paperbark is

colonising some sections. The rail line will

be re-opened soon with the potential for

associated disturbance. There is no signage

or fencing. The grassland is in need of
active management, as it is being invaded

by weeds including Canary-grass Phalaris

aquatica and is likely to require an ecolog-

ically suitable fire or slashing regime. A
management burn was conducted in the

1990s with beneficial effects on Maroon
Leek-orchid (D Cook, pers. obs.).

Management of the Poa grassland at

Clyde-Tooradin poses a number of chal-

lenges. Little is known of the ecology of
Poa grasslands except that the dominant
Poa tussocks do not seem to require bio-

mass reduction to maintain vigour, unlike

Themeda (Lunt and Morgan 2002).
However, Poa biomass reduction via an

VoL 120 (4) 2003 143



Contributions

ecologically suitable fire, mowing or graz-
ing regime is likely to be necessary to

maintain inter-tussock space and associat-

ed plant species diversity.

Further research

Further icseareh is needed to determine
the prior and present extent of wet grass-

lands on the margins of creeks and swamps
on the Kooweerup Plain and elsewhere in

southern Victoria. Carbon and pollen stud-

ies in local swamp deposits may indicate

prior burning patterns. Grassland appears
to have occurred extensively in association

with Tobin ^'allock Swamp; an early sur-

vey map is reproduced in Key (1967).
Large grassy areas beside Yaliock Creek
were described in glowing terms by Hoxell

(1827). Urquhart's (1847) map shows
another "open grassy plain’, smaller than
the Clyde-Tooradin Grassland, on the
south side of Cardinia Creek just before it

reached the Great Swamp. There arc also

indications that similar grassland vegeta-
tion occurs in association with remnants of
the Carrum Swamp at Seaford and beside

Brokil Creek at Safety Beach on the
Morninglon Peninsula.

Conclusion

This study shows how careful interpreta-

tion of small remnants, in combination
with examination of early archival records,

can greatly expand our knowledge of high-

ly fragmented vegetation types such as

native grasslands in many regions. It also

demonstrates that existing roadside vegeta-

tion may be tnisleading with regard to pre-

European vegetation patterns. Similar stud-

ies may provide useful insights in other

heavily cleared regions.
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Appendix 1. Flora of the Clyde-Tooradin Grassland

Source: DSE Flora Information System (quadrats N26373, N26374, N26376, N26377). Collector D
Cook 1994. 1998; ' Denotes additional observation record. Status (DSE Flora Infonnation System

2002 Version): E, endangered in Australia; V, vulnerable in Australia; e, endangered in Victoria; v,

vulnerable in Victoria; r, rare in Victoria; * introduced species.

ANGIOSPERMS
MONOCOTYLEDONS
ANTHERICACEAE

Arthropodium miUeflonnn s.l. Pale Vanilla-lily

A. sirictum s.l. Chocolate Lily

ASPARAGACEAE
"^Asparagus officinalis Asparagus

COLCHICACEAE
Biirchardia nmhel/ata Milkmaids

Wtirmhea dioica Common Early Nancy

CYPERACEAE
Baumea arthrophvlla Fine Twig-sedge

Carex breviadmis Common Grass-sedge

Carex brownii Stream Sedge

Carex inversa Knob Sedge

Isolepisfluitans Floating Club-sedge

Schoemis apogon Common Bog-sedge

Schoemis tescniorum Soft Bog-sedge

HYPOXIDACEAE
Hvpoxis hygrometrica Golden Weather-glass

IRIDACEAE
*Roniulea rosea Onion Grass

* iVatsonia meriana Bulbil Watsonia

JUNCACEAE
Jimcus amahilis Hollow Rush

Juncus holoschoenus Joint-leaf Rush

Juncus pailidus Pale Rush

Luzula meridionalis Common Woodrush

JUNCAGINACEAE
Triglochin striatum Streaked AiTowgrass

ORCHIDACEAE
Microtis imifblia Common Onion-orchid

Ee Prasophvllum frenchii Maroon Leek-orchid

Thelvmitra pauciflora s.l. Slender Sun-orchid

PHORMIACEAE
Caesia calliantha Blue Grass-lily

Ee Dianella amoena Matted Flax-lily

Diauella revoluta s.l. Black-anther Flax-lily

Tricor\-ne elatior Yellow Rush-lily

POACEAE
Amphibromus archeri Pointed Swamp Wallaby-grass

*Anthr/xomhum odoratum Sweet Vernal-grass

Austrodanthonia laevis Smooth Wallaby-grass

*Briza mcahna Large Quaking-grass

*Briza minor Lesser Quaking-grass

*Dactvlis glomenita Cocksfoot

Dexeuxia qiiadriseta Reed Bent-grass

Dichelachne crinita Long-hair Plume-grass

Elymils scaher Common Wheat-grass

tiemarthria uncinata Mat Grass

*fIolcus lanatiis Yorkshire Fog

Imperata cvlindrica Blady Grass

Lachnagrostis aemula Leafy Blown-grass

r Lachnagrostis punicea subsp. filifolia Purple Blown-grass

Notodanthonia semiannularis Wetland Wallaby-grass

Pentapogon quadrifidus Five-awned Spear-grass

*Phalaris aquatica Toowoomba Canary-grass

Phragmites australis Common Reed
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Appendix 1 cont.

Poa lahillaniieri

Poa morhsii
Poa rodwayi

Poa tcacra

Themeda triandra

XANTHORRHOEACEAF,

Common Tussock-grass

Soft Tussock-grass
Velvet Tussock-grass
Slender Tu.ssock-grass

Kangaroo Grass

Lomandru longifolia Spiny-headed Mat-rush

DICOTYLEDONS
APIACEAE

Ceutelia cordifolia

*Duiiciis carota

En'ngiian vesiculosiim

ASTERACEAE

Centclla

CaiTot

Prickfoot

*Cirsiwti vulgare

V Craspcdia paludicola

V IlLdichrysuni aff. nitidoJepis

*tfypocliocris radicata

*Leontodou taraxacoides

Microseris sp.

Scfwcio squarrosiis

*Sonchus oleraceus

^Taraxacum officinale spp. agg.

CAMPANULACEAE

Spear Thistle

Swamp Billy-buttons

Pale Swamp Everlasting

Cat’s Ear

Hairy Hawkbit
Yam Daisy

Leafy Fireweed
Common Sow-thistle

Garden Dandelion

Wahlenbcrgia nndticaulis s.l.

CONVOLVULACEAE
Many-stemmed Bluebell

Dichondra repens

DROSERACEAE
Kidney-weed

Drosera peltata subsp. peltata

FABACEAE
Pale Sundew

Dillwynia cinerascens
* Louis angustissimus
*Lolas corniculatus

’^Mcdicago polymorpha
* Vida saliva
* Vida letrasperma

GENTIANACEAE

Grey PaiTOt-pea

Slender Bird's-foot Trefoil

Bird’s-foot Trefoil

Burr Medic
Common Vetch
Slender Vetch

*(\nilaurium ervthraea

GERANIACEAE
Common Centauiy

Geranium retrorsum s.l.

GOODENIACEAE
Grassland Cranesbill

Goodenia dongata
HALORAGACEAE

Lanky Goodenia

Haloragis heterophvlla

LAMIACEAE
Varied Raspwort

*Prandla vulgaris

MENYANTHACEAE
Self-heal

Villarsia reniformis

MIMOSACEAE
Running Marsh-tlower

Acacia melanoxvlon
OXALIDACEAE

Blackwood

Oxalis percnnans
PLANTAGINACEAE

Grassland Wood-sorrel

Plantago gaudichaudii'

*Planlago lanceolata

RANUNCULACEAE

Narrow Plantain

Ribwort

Ranunculus lappaceus

ROSACEAE
Australian Buttercup

Acacna agnipila

*Ruhus fruticosus spp. agg.

RUBIACEAE

Hairy Sheep’s F3urr

Blackberry

Aspenila conferta

SCROPHULARIACEAE'
Common Woodruff

Veronica gracilis

THYMELAEACEAE
Slender Speedwell

Pimelea glauca Smooth Rice-flower
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A Reptile and Amphibian Survey of the Wonthaggi Heathland

and Coastal Reserve

Peter Homan'

Abstract
A survey of the reptiles and amphibians at the Wonthaggi Heathland and Coastal Reserve was car-

ried out between February 2001 and February 2002. Eight species of reptiles and six species of
amphibians were identified, resulting in new locality records for the threatened skinks, the Swamp
Skink Egernki coveiifiyi and the Glossy Grass Skink Pseudemoia mwlinsoni. One of the study sites

within the reserve was subjected to a control-burn twelve months prior to this survey and post-fire

colonisation of this site is discussed. {The Ticforkw Natundiat 120 (4), 2003, 147-152)

Introduction

The township of Wonthaggi is situated in

South Gippsland, approximately 104 km
south-east of Melbourne, Victoria. The
Wonthaggi Heathland and Coastal Reserve

covers an area of 8 1 1 hectares to the south-

west of the tow'nship. This reserve stretch-

es for 1 0 km along the coast from Manners
Haven in the south-east to the mouth of the

Powlett River in the north-west.

The survey was carried out over a thir-

teen month period from Febmary 2001 to

Februai7 2002 and w'as commissioned by
Parks Victoria. The purpose of the survey

was to determine which species of reptiles

and amphibians inhabited the reserve and

to provide data on the effects of control

burning within the reserve.

The survey was restricted to the south-

east section of the reseiwe in the vicinity of

the public track to the Cutler’s Beach camp
site (Fig. 1 ) and is bounded by 38'’38'00” N,
38‘^38’40” S, and 145"32'30” W, 145"35T0"
E. This section of the reserve is approxi-

mately 20 m above sea level (Fig. 2).

Vegetation

The south-east section of the reserve con-

tains four distinct vegetation communities:

Coastal Heathland contains a diverse

range of species, including Scrub Sheoak
Allocasuarina paludosa. Scented
Paperbark Melaleuca squatrosa. Common
Heath Epacris impressa. Pink Swamp-
heath Sprengelia mcanmta. Prickly Tea-

tree Leptospermum continentale. Myrtle

Wattle Acacia myrtifolia. Prickly Moses
Acacia verticillata. Coast Tea-tree
Leptospermum laevigatum. Common Flat-

' 409 Cardigan Street, Carlton, Victoria 3053

pea Platylobiiim obtusangulum. Austral

Grass Tree Xanthorrhoea australis. Silver

Banksia Banksia marginata. Yellow Hakea
hlakea nodosa and Horny Cone-bush
Isopogon ceratopbyllus.

Tertiary Sand-dune contains Coast Tea-

tree L. laevigatum. Coast Banksia Banksia

integrifolia. Coast Beard-heath Leucopogon
parvijloms. Coast Wattle Acacia sophorae

and Coast Daisy-bush Olearia axillaris.

Coastal Woodland contains Coastal
Manna Gum Eucalyptus pryoriana. Silver

Banksia B. marginata, Prickly Tea-tree L.

continentale. Scented Paperbark M. squar-

rosa. Kangaroo Apple Solamim aviculare,

Spiny-hcaded Mal-lily Lomandra longifoUa

and Austral Bracken Pteridium esculentum.

Poa/Gahnia Scdgeland contains Coast
Saw-sedge Gahnia trifida. Coast Tussock
Grass Poa poiformis. Swamp Paperbark

Melaleuca eridfolia and Coast Wattle A.

sophorae.

Methods
Several techniques were used to survey

the reptiles and amphibians of the reserve,

with pitfall trapping being the principal

method. Six pitfall lines were established,

three in February 2001 (line 1, in an area

covering 4.5 ha of coastal heath subjected to

control-burn in March 2000; line 2, in an

area of old heath to 2 m that has not been

burnt for 25 years; line 3, in short heath to

0.5 m that has not been bumt for 20 years),

two in March 2001 (line 4, in low-lying

area of Poa/Gahnia vegetation to 1.5 m;
line 5, in tertiary sand-dune), and one in

April 2001 (line 6, near a wet gully in

coastal woodland). Each line consisted of

ten 20 litre plastic buckets, spaced 5 m
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apart, with a 30 cm high aluminium fly-wire

drift fence extended along each line and

over each bucket for a distance of 60 m.
The traps were closed between visits.

A tin survey was undertaken in the ter-

tiary sand dune adjacent to pitfall line 5,

between October 200! and February 2002.

Eight pieces of galvanised iron, measuring

40 50 cm, were positioned Hat on the

ground approximately 20 m apart in a line
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Table 1. Dates of each visit and number of pitfall trap nights completed for each trapping site.

Dates reserve

visited

Pitfall 1 Pitfall 2 Pitfall 3 Pitfall 4 Pitfall 5 Pitfall 6 Total

12 - 16/2/01 40 30 30 100
19 -23 /3/01 30 30 40 30 130
30/4 -4/5/01 30 40 40 25 135
8- 12/ 10/01 30 30 40 40 140
28/ 11 -2/ 12/01 40 40 30 40 150
18 -21 /2/02 30 30 30 90

Total 130 150 no 150 100 105 745

Fig. 2. Wonthaggi Heathlands, October 2001

.

over 140 m and one other piece of gal-

vanised iron measuring approximately 70
'

80 cm was placed in Poa tussocks near the

Cutler’s Beach campsite in March 2001.

Each piece of galvanised iron was turned

over and checked on each subsequent visit.

Triangulation was used at night to search

for calling male frogs. This method involves

two observers each pointing a torch beam
from different positions in the direction of a

calling frog. The point where the two torch

beams cross indicates the position of the

frog. General obser\ations were recorded

during each visit to the reserve.

The reserve was visited on six occasions,

for five consecutive days on each occasion,

and 745 pitfall trap nights were completed.

Triangulation was carried out during May,
October and December 2001 and February

2002 for a total of 10 hr.

Table 1 shows the dates of each visit and
the number of pitfall trap nights completed
for each pitfall site.

Results

Prior to this survey, records for only two
species of terrestrial reptiles. White’s
Skink and the Garden Skink, were avail-

able for this reserve (Atlas of Victorian

Wildlife). The only other reptile records

are of a beachwashed specimen of the

Leathery Turtle Dermochelys coriacea
from 1989 and an unidentified grass skink

from 1977 (Atlas of Victorian Wildlife).

This siir\'ey recorded the two previously

known skinks, plus a further four species,

including the vulnerable Swamp Skink
Egeniia coventtyi (Fig. 3) and the Glossy

Grass Skink Pseudemoia rawlinsoni,
which is categorised as lower risk, near

threatened (Table 2).

Two species of clapid or venomous snake

were also recorded during the survey. The
Metallic Skink Niveoscincus metallicus

and the Blotched Blue-tongued Lizard

Tiiiqua nigrolutea, which are both com-
mon species in the local district and the

nearby Bunurong Coastal Park (Homan
unpiibl. data), were not recorded in this

reserve during this survey. However, pho-

tographic evidence supplied by Mr Geoff
Glare of Cape Paterson of the presence in

1991 of the Blotched Blue-tongued Lizard

was obtained during the sur\cy.

The Atlas of Victorian Wildlife does not

include any records for members of the

Agamidae (Dragon) or Varanidae
(Goanna) families in this reserve and no
species of these families were seen or cap-

tured during the survey.

Records for six species of frogs were avail-

able for this rcvserv'e before this survey (Atlas

of Victorian Wildlife), including the vulnera-

ble Warty Bell Frog Litoria raniformis. Five

of these species were recorded during the sur-

vey and one further species of southern frog,

the Southem Toadlet Pseudophiyne semimar-

monda was identified (Table 3). The Warty
Bell Frog W'as not recorded during the survey;

however, photographic evidence of the pres-

ence of this species in Febaiar}' 1991 was
obtained. The photograph (front cover) was
taken by Mr Geoff Glare.

Table 2 shows the list of reptile species
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Table 2. List of reptiles and total number Table 3. List of amphibians and total number
recorded during survey .

“ indicates new species recorded during survey. ' indicates new record

record for Atlas of Victorian Wildlife. for Atlas of Victorian Wildlife. E = estimated

‘'Lowland Austrelaps superbus 1

number.

Copperhead Common Froglet Crinia signifera 6E
'"Eastern Three-lined Bassiuna duperrevi 45 Southern Bullfrog Limnodrnastes

Skink dumerilii 124

“White-lipped Snake Drysdalia. Striped Marsh Frog Limnodvnastes
corouuides 4 peronii 7

"Swamp Skink Egernia coventni 4 Spotted Marsh Frog Limnodyuastes

White’s Skink Egenna whifii 5 tasmaniensis 2

Garden Skink Lampropholis Southern Brown Tree Litoria ewingi

guichenuti 1 Frog 6E
'‘'Southern Grass Pseudemoia “Southern Toadlet Pseudophn'ne

Skink cntrecasteauxii 1

9

semimarmorata 2

'"Glossy Grass Skink Pseudemoia
rawlinsoni 1

Table 4. Number of
mated number.

specimens of each species recorded for each vegetation community. E = esti-

Species Burnt
Heath

Tall

Heath
Short
Heath

Pool Sand- Coastal

(ialwia Dune Woodland

Austrelaps superbus Lowland Copperhead -
1

- _

Bassiana duperrevi Eastern Three-lined

Skink

3 7 12 11 5 7

Dn'sdalia coronoides White-lipped Snake - 3 -
1

Egernia coventrvi Sw'amp Skink - - - 4

Egernia whitii White’s Skink 2 3 - -

Lampropholis Garden Skink - - -
1

guichenoti

Pseudemoia
entrecasteauxii

Southern Grass

Skink

1 17 -
1

Pseudemoia Glossy Grass Skink - -
1 6

rawlinsoni

Crinia signifera Common Froglet - - 5E 1

Limnodvnastes Southern Bullfrog 71 22 8 8 11 4

dumerilii

Limnodvnastes Striped Marsh Frog 1 1 2 1 - 2

peronii

Limnodvnastes Spotted Marsh Frog - -
1 1

tasmaniensis

Pseudopliryne Southern Toadlet - - - 2

semimarmorata
Litoria ewingi Southern Brown Tree

Frog

" 2 - 4E

recorded during tlie survey. Table 3 shows

the list of amphibian species recorded dur-

ing the survey. Table 4 shows the number

of each species recorded for each vegeta-

tion community. Species names arc those

currently recognised by the Atlas of

Victorian Wildlife, Department of Natural

Resources and Environment, Victoria.

Discussion

The oldest and tallest heath (to 2 m),

which has not been bumt for 25 years, and

the area of PoalGahnia vegetation pro-

duced the most diverse records of reptiles

during the survey, with all species except

the Garden Skink being found in at least

one of these areas. In particular, the

Swamp Skink was found only in the

PoalGahnia vegetation and most Glossy

Grass Skinks were recorded in this vegeta-

tion community. The Swamp Skink was

recorded in March and December 2001

and February 2002 and Glossy Grass

Skinks were recorded in May and

December 2001 and February 2002. These

two species are known to inhabit other

low-lying areas in southern Victoria
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Fig. 3. Swamp Skink Egernia coventiyi at Wontliaggi Heathland, March 2001

.

(Cogger 2000). The tall heath produced the

highest number of Southern Grass Skinks,

the only record of the Lowland
Copperhead and most captures of White’s
Skink and the White-lipped Snake. One
other White-lipped Snake was captured in

the PoalGahnia vegetation. The single

Lowland Copperhead was seen on a walk-

ing track in tall heath at 0645 hr during

December 2001. This species is known to

be active both day and night and at low
temperatures (Cogger 2000).

The most common reptile encountered
during the survey was the Eastern Three-

lined Skink. This species was recorded
during each visit and in each vegetation

community, although was not captured in

pitfall line 5 (tertiary sand-dune). Despite

this, five specimens were found under tin

during the tin survey in this sand dune,
within 50 m of the pitfall line. These results

show that it can be useful to employ a vari-

ety of survey methods within the same sur-

vey area. The Garden Skink and the

Eastern Three-lined Skink were the only

species seen basking during the survey and
the latter was the only species recorded

during the tin survey in the tertiary sand-

dune. One Swamp Skink was found under
the single piece of tin in Poa tussocks near

Cullers Beach in December 2001.

Frogs recorded during the survey were
more evenly distributed throughout the

study area, although the Southern Bullfrog

was the only species found in the tertiary

sand-dune. Of the six frog species record-

ed, four were heard calling at different

times during the survey (Littlejohn 1987).

Two Southern Toadlels and several

Southern Brown Tree Frogs and Common
Froglets were heard in the wet gully in

coastal woodland in May 2001. Southern

Bullfrogs were heard al'ter rain in February

2001 in the burnt area and Common
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Froglets were heard calling in short heath

in October and December 2001. Southern
Brown Tree Frogs were heard in

PoalGcihnia vegclation in May 2001. The
Warty Bell Frog, photographed in 1991,

was found in coastal woodland.
The Southern Bullfrog was the most

common amphibian recorded, being found
during each visit and in all vegetation com-
munities. although those captured in the

tertiary sand-dune were much larger than

specimens from the other sites. Fifty-six

Southern Bullfrogs were captured in piUall

line 1, in the burnt area, in one night fol-

lowing a thunderstorm in February 2001
less than twelve months after the control-

burn. Two other species, the Eastern
Three-lincd Skink and the Striped Marsh
Frog, were also captured in pitfall line 1

during this first trapping session. During
the February 2002 trapping session
White's Skink and the Southern Grass
Skink were captured in the burnt area, so

that by the conclusion of the survey, the

three skink species that were recorded in

the adjacent unburnt tall heath, 100 m to

the north-east, were also recorded in this

regenerating area.

Control burning in this reserve has been
restricted to relatively small areas so as to

produce a mosaic of different aged heath.

Results of this survey, from the area of

oldest heath, show the importance of
retaining significant areas of this vegeta-

tion. Data collected from the burnt site

appears to show that, at this early stage,

this method of control burning may have
no long-term effect on the reptiles and
amphibians found in this reserve.
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Biodiversity Symposium

Burning Issues - Fire in South Eastern Australia

Venue: University of Melbourne. Architecture Building 133, Prince Phillip Theatre,

Swanston Street, Parkvillc

Time: Sunday September 14. 9:30 am - 4 pm

The aim of the symposium is to facilitate informed discussion and debate on the

management of lire in our environment. The symposium will bring together experts

and practitioners to discuss the importance of fire.

Speakers include:

David Cheal - Plant Responses to Fire

Gordon Friend - Fire Impacts on Fauna
Mike Leonard - Managing Fire in Victoria’s Parks and Forests

Dianne Simmons — On the Edge: How well do bushfire mitigation strategies

work on the urban fringe?

Our program of speakers will be followed by an afternoon forum.

For more information contact:

The Field Naturalists Club of Victoria, 9877 9860, fncvi@vicnet.net.au
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Fires

On 8 January 2003, raincoatcd against

the weather, I was collecting data loggers

in the Whites River Valley towards
Schlinks Pass. A wild electrical storm
moved across from west to east in front of
me with multiple lightning strikes going to

earth. 1 sought refuge from llie rain in the

Landcruiser, the last time I would have to

shelter from the rain for another two
months. Settling down to watch the specta-

cle I listened in as the fire towers reported

in ‘smokes’ on the two way radio - sight-

ings of the first small plumes from fires

with a bearing. It was a long litany as bear-

ing followed bearing.

In a 30-minute period the storm started

an estimated 34 fires across the Snowy
Mountains. On the higher ground of the

Main Range these were small and easily

extinguished. The lightning strikes leading

to problem fires were all north and west of
the Main Range. Fires moved in various

directions under different landscape and
wind conditions and with a complexity that

was hard to follow. It was clear from the

start that this was going to be big; 2002
was one of the five hottest years ever
recorded in Australia, the drought was
being called a one-in-a-hundred-year event

and the last fire of this size had been in

1939 when the fires had burned right to the

coast. Just three days after the fires com-
menced, their importance was recognised.

Alec Costin commented to me, ‘These
fires will set the pattern for the vegetation

and associated fauna and ecosystems for

the next hundred years.’

Because I was recovering from a broken

leg I was placed in the role of ‘Field

Intelligence’ for these fires (I never did

find an intelligent field) so was able to

roam the mountains getting into areas

where we had no firefighters. However,
following my medical clearance I was
returned to a more restricted role on the

firelinc, so my knowledge of the fires

became more second-hand. As expected,

the Main Range acted as a fire break. Most
of the western faces were burnt but as the

fiames came over the main ridge line and
hit the alpine hcrbfields they petered out.

In the Mt Carruthers-Twynam area the fire

only progressed 30-50 m into the grassed

area. Most of this grassland was only tlam-

mable because it consisted of drought-
affected introduced species used in the

revegetation of the 1960s. At the same
time (on two of the worst days of the fire)

a spotover burned on the south western
side of Blue Lake. When 1 arrived at the

location it had burned only 10-15 ha and
the active edge (‘crowning’ through the

snowgrass with a 10 cm flame height) was
easily extinguished. There were a number
of other spotovers - some burning areas as

small as a carpet or rug. There was a

slightly larger one near the walkway
between Thredbo and the summit of Mt
Kosciuszko. Snowgrass wasn't particularly

flammable and snow daisies and pineapple

grass almost achieved fire retardant status!

These fires burned very little and a tourist

at the lookout at Charlottes Pass would see

an alpine area of wildflowers and probably

wouldn't even notice (or at least recognise)

the few visible burnt areas. However, some
other alpine areas burned; fires spread up
from Guthega Creek onto the Rolling
Grounds and onto the Kerries. On these

two alpine areas the fire, patchy as else-

where, burned about 40-50% of the ground
cover, mainly the heaths.

Even plant specimens were threatened. A
spotover across the Snowy River burned
downstream towards the Park's accommo-
dation and workshops at Waste Point
which contains the Kosciusko herbarium
with material dating back to the 1940s. We
evacuated the residents to the lakeside and
had to contend with three spotovers among
the cottages. It was amazing how quickly

the fire spread in this area, which has fuel
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reduction burns every couple of years.

Luckily the herbarium was not threatened

at any stage (if you exclude five metre

names on a 300 in front just 200 m away).

That was stopped at a freshly cut bulldozer

line. We had just emptied the whole water

supply for Waste Point onto it and w'ere

setting up a quick-fill pump on the shores

of Lake Jindabyne when the easterly came
in and things quietened down.

Fire fighting then became a slog as the

battlefield moved out onto the plains until

finally the fires were out. But what of the

effects? People talked of "devastation’ as

if the bush would never come back. Well,

by between 15 000 and 8 000 years BP the

flora - and subsequently fauna of the

alpine area of the park would have been

similar to those existing today (Costin et

al. 1979. Green and Osborne 1994). We
can assume that at low'er altitudes, where

there were no glaciers, this time period

would extend back further. The biota that

exists in the park would have been
exposed to "one in 100 year' fire events of

the order of a hundred times or more in

that period. The biota in the park exist

because it has passed the test of selection

with regard to this fire regime. Therefore,

in the natural course of events the biota

should recover from the recent fires with

little impact upon diversity, and conse-

quently we need only sit back and hope

for light rains, mild frosts and generally

good growing conditions. However, there

are some concerns about the regeneration

because, excluding infrastructure (which

brings its own selective pressures), there

are three aberrations against which the

fauna and flora have not been tested in an

evolutionary sense. These are: recent

depletion of population reserves/habitat of

endangered fauna and flora, weed invasion

and feral animals.

The main concenis in rehabilitation after

the fires were quickly addressed. The
impacts of bulldozer activity both on and

off established fire trails were repaired.

Immediate tasks were the establishment of

drains to minimise erosion and replacing

topsoil and sod wiiere required. The fires

created a large seedbed, ideal for the inva-

sion of weeds. Weed spraying was con-

ducted as a priority. With feral animals the

main immediate concern was the survival

of isolated remnant populations of endan-

gered fauna, l.uckily only one major
Mountain Pygmy Possum Hiirramys

parvus habitat, on Mt Blue Cow, was
burned. Cat trapping and fox baiting com-
menced immediately and dog baiters were

released from fire duties to resume baiting.

In terms of threatened species, the issue

of long-term impacts is more complicated.

To determine whether the fires had a major

impact, the question that should be asked is

what species or habitats were significantly

reduced in numbers/area by tlie fire such

that recovery to pre-fire numbers/area is

considered unlikely. 1 can only think of the

Southern Corroborec Frog Pseudophrytw

corrohoree in this respect. No other species

had its numbcrs/habilal reduced in the

recent fires beyond its natural resilience.

Evidence from the past ten years however

is that the Southern Corroborec Frog is

heading for extinction in the wild. A survey

of the forty sites which have been moni-

tored annually since 1999, show'cd 22 with

no responding males (ten sites had no

males last sea.son). In all, 18 of the 40 had

fewer males than previously but surprising-

ly six sites had more. Overall, how'cver,

these results suggested a continuation in the

general rapid decline in Southern

Corroborec Frogs and the likely imminent

extinction of this species in the wild.

So now, as winter takes its grip on the

mountains, how did other species bear up?

A fire burned to the west of Thredbo in the

South Ramshead-Dead Horse Gap area,

which includes the area sur\'cycd only last

year for the Biodiversity Blitz (sec The

Victorian Naturalist 119(1), 2003, 36-37).

A re-survey of the area showed that no

expected species were missing. 1 was also

able to retrap five small-mammal trapping
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grids. Three that had burnt had lost 73-80%
of animals compared to the same period

last year, one that was half bumt had lost

45% and the one completely unburnt grid

had gained 16.5%. What was of concern

was that the Broad-toothed Rat
Mastacomys fuscus whose populations had
crashed across the mountains in winter
1999 had declined on all sites regardless of
the tire history.

While we were at the mop-up stage of the

fire I took a morning tour of the fires by
helicopter. Even with the extreme weather
conditions the fire had burned in a com-
plex mosaic. The vegetation will show a

variety of ecological responses to fire

intensities varying from regeneration from
seed in the ash forests, through resprouting

from epicomiic shoots to the regeneration

from lignotubers in snowgums. Some
grasses even sprang back while the fire

was still buniing nearby. Luckily we had
some rainfalls soon after the fires and the

resprouting from epicormic shoots and the

regrowth of shrubs soon became evident in

well-travelled areas such as along the

Alpine Way between Jindabyne and
Thredbo. After a very mild autumn at the

higher altitudes, a wander through the bush
even in the blackest areas of the mountains
reveals vigorous ferns and everywhere
shoots from the bases of blackened shrub

stalks. Now these are being buried beneath

the snow and protected against cold and
killing frosts, waiting for the real period of
growth which will come with spring
warmth and rains.

Ken Green
National Parks and Wildlife Service

PO Box 2228, Jindabyne, NSW 2627
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Book Reviews

Australia: 300 Years of Botanical Illustration

by Helen Hewson

Publisher: CSIRO Publishing. Melbourne 1999. 240 pp. colour plates throughout.

Hardback, ISBN 064306366H. RRP $64.95

Feather and Brush: Three Centuries of Australian Bird Art

by Penny Olsen

Publisher: CSIRO Publishing, Melbourne 2001 . 240 pp. colour plates throughout.

Hardback, ISBN 06430654 74. RRP $69. 95.

How fortunate - for European science, gar-

dens and art that so much of Australia’s

flora and fauna was documented and illus-

trated during the golden age of natural

history when the world was scoured for

"new' and beautiful plants and animals for

possession and classification. Living and

dried specimens from Australia reached

Britain and continental Europe when tlie sci-

entific naming system was becoming bino-

mial and illustrations could be reproduced

for publication.

These two beautiful books show how,

across three centuries, images of

Australia’s plants and birds were prepared

and published, and how they were associ-

ated with the documentation of Australia’s

flora and fauna. The beautiful, sometimes

stunning, images impressively represent a

complex strand of Australia's heritage in

which art and science arc profusely and

profoundly entwined.

With today's destructive drive toward

privatisation it is timely to acknowledge

the importance of public institutions in

preserving the collections which constitute

that heritage specimens and illustrations

of Australia's indigenous llora and fauna.

Hewson and Olsen have selected hundreds

of illustrations (some not previously pub-

lished) from a wide range of public

libraries, museums and herbaria the

Royal Botanic Gardens at Kew in England,

Australian state and national herbaria and

botanic gardens. Australian national and

state libraries, and museums in Brisbane,

Melbourne. Launceston. London.

Cambridge and Vienna.

Dr Helen Hewson is a taxonomic botanist,

who contributed to the muIti\'olumc Flora

of Australia as researcher, writer, illustrator,

editor and manager. Passionate about botan-

ical art, she has co-authored books about

.lohn Hunter and Ellis Rowan. Penny (^Isen

is a wildlife consultant, researcher, author

and editor. A raptor expcil, she recognises

that Australia's fascinating ornithological

history requires proper recognition of the

contribution of illustrators and artists.

Hewson and Olsen show how explorers,

convicts, naval draftsmen, naturalists, sci-

entists and artists, have shaped the history

of collecting, recording and classifying

Australian plants and birds. Driven by the

excitement of discovery and description of

tlora and fauna new to ETiropean eyes and

science, the illustration of Australian

plants and birds nourished during the late

18''' and early 19"' centuries. In recent

decades an increased interest in conserva-

tion has fuelled a revitalisation of

Australian natural history art. and (9lscn

devotes half her book to tlic work of con-

temporaiy artists.

Not surprisingly some artists appear in

both books. Using mere words, 1 shall not

attempt to convey the beauty of the illus-

trations. Instead, in the hope of exciting

your interest in history and natural history.

I shall tease out some of the early threads

which Hewson and (91sen weave.

Hewson begins by describing the tech-

niques used to illustrate plants, from early

Herbals to current computer scanning. She

discusses metal-engraving and lithography

which were widely used in the illustration
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of Australian plants and animals, and quotes

Stafleu's interesting claim: ‘The art of mak-
ing herbaria developed from botanical illus-

tration; pressed plants were originally used

as material for the botanical artists.’

The first published illustrations of
Australian birds and plants were from
William Dampier's c.xpedilion along the

western coast of New Holland. Sketches

by unnamed draughtsmen near Shark Bay
in 1699 were published in Dampier’s A
Voyage to New Holland (1703). An earlier

Dutch depiction of black swans on the

‘Swane Rivier’ was published later.

The next illustrations were made many
decades later on the other side of the conti-

nent - in 1770, during Captain Cook’s first

Pacific voyage. The expedition included

Joseph Banks and Sydney Parkinson (who
died during the voyage). Banks was so

impressed with the local fora that Botany
Bay was named for it. Olsen selected from
the British Natural Histoiy Museum pencil

and watercolour drawings, including the

Superb Fairy-wren and Blue Petrel, by
artists on Cook's three Pacific voyages.
While Parkinson's beautiful drawings lan-

guished unpublished, other artists used
material Banks brought back. Peter
Brown's hand-coloured engraving of a

Rainbow Lorikeet in his New Illustrations

of Zoology (1776) is the first published
illustration of an eastern Australian bird

and the first published coloured illustration

of an Australian bird - possibly from a

live, rather than stuffed, specimen captured

in Botany Bay in 1770. Hewson shows
how one of Parkinson's drawings (of the

plant now called Dillenia alata) was used

across the centuries. She juxtaposes
Parkinson’s drawing with a painting and
copper engraving prepared in 1778 for

Banks' proposed Florilegiunu its black and
white print which was eventually pub-
lished in Illustrations of the Botanv of
Captain Cook \s Voyage Round the World
(1900-05), and the relatively recent colour

print in Bank’s Florileghim (1981-88).

Although he never published his

Florileghim. Banks made his rich herbarium

accessible to European botanists, including

Charles-Louis L’Heritier dc Brutellc, who
employed Pieite-Joseph Redoutc to illustrate

his taxonomic work and led him from flower

painting to botanical art. Hewson includes

Redoute’s noteworthy illustration of a speci-

men collected in Van Diemen’s Land
(Tasmania) during Cook’s ill-fated third

voyage. Rcdoule's engraving illustrates

L’Herilier's original taxonomic description

(now called type description) of Eucalyptus

ohlicpia which was published in 1792. The
genus as well as the species was new, so the

great Redoute’s first drawing of an
Australian plant accompanies L’Heritier’s

original description of Australia's iconic

genus Eucalyptus.

Inspired by the flora of eastern New
Holland, Banks was influential in having a

British penal settlement established at Port

Jackson (which grew into Sydney). Not sur-

prisingly there was no official botanist or

zoologist. But natural history collections

made during Cook’s voyages had stimulated

such cnonnous interest in the flora and fauna

of the new colony of New South Wales, that

numerous specimens and illustrations were
sent ‘home’ to curious England. Governor
Phillip sent specimens to Banks, and obser-

vant amateur naturalists among the govein-

meni officials, prisoners and their guards,

illustrated plants and animals during their

stay at Port Jackson. John Hunter, a naval

officer (later governor), and George Raper, a

midshipman, learned to draw in the navy,

where the chartmakcr’s palette was limited

to two greens, tw-o browns, crimson, yellow,

blue and black. The surgeon. John White,

hired Port Jackson residents as artists,

including the convict, Thomas Watling,
who had used his considerable artistic

skills to forge money. Their numerous
illustrations in the 1790s include birds

which Europeans quickly hunted to local

or general extinction - the Norfolk Island

Kaka, Providence Petrel, and Lord Howe
Island's endemic White Gallinule.

The technique of pressing and drying
plants produced enduring herbarium speci-

mens which botanists could use to name
and describe new species. However zoolog-

ical prescrv'ation techniques were less satis-

factory. and illustrations were sometimes
used instead of specimens. In England Dr
John Latham, the 'grandfather of Australian

ornithology", used Watling’s watercolour,

‘Semipalmated Duck', to describe
Anseranus semipalmata, the Magpie Goose.
The accomplished artist and careful copyist,

Sarah Stone, prepared watercolours of many

Vol. 120 (4) 2003 157



Book Reviews

birds for surgeon White’s Journal of a
Voyage to New South Wales (1790). Some,
including the Australian King-Parrot and
Swift Parrot, were used to name and
describe new species.

In the 1790s the naturalist, artist and
engraver. James Sowerby. prepared many
illustrations of Australian plants and ani-

mals. His hand-coloured engravings illus-

trate the original taxonomic descriptions of
the now endangered Regent I loneyealer, and
the Topknot Pigeon which Banks and
Parkinson had obser\ ed and eaten in 1770.

James Edward Smith (who founded the

Linnean Society of London) examined
White's plant collection and described new
species in While’s Journal and in his own A
Specimen of the Botany of New Holland
(1793-95). which is Australia's first Flora.

Hewson presents several of the beautiful

hand-coloured engravings which Sowerby
prepared, from drawings and herbarium
specimens, to illustrate Smith's taxonomic
descriptions. Next to Sowerby's published

engraving of the New South Wales Waratah
(now Telopea speciosissima) are Walling's

watercolour paintings which Sowerby used.

As French citi;rcns revolted and Britain and

France waged war, British and French expe-

ditions charted Australia's coast-line and
extracted lloral and faunal .specimens from

it. Many illustrations were published in the

plethora of natural history and horticultural

magazines which flourished on both sides ol‘

the English Channel. Hewson shows how
revolution and war affected the documenta-

tion and illustration of Australia's flora, and

how Australia's second Flora is French. A
French expedition naluralisl, Jacques Julicn

Houton de Labillardicre. maiwellcd at forest

trees in Van Diemen's Land in 1792. and
added a new species to the recently estab-

lished genus. Eucalyptus. In his published

account of the voyage Labillardicre named
and deseribed Eucalyptus ghhidus, with an

engraving from Redoute's drawing to illus-

trate it. Labillardicre's subsequent Novae
Hollandiae Pianlanun Specimen ( 1 804-06)

is Australia's second Flora - with 265 plates

prepared from herbarium specimens by an

impressive team of artists and engravers.

In 1802. while mapping the coast of the

continent he would call Australia, Matthew
Flinders met a French scientific expedition

under Nicholas Baudin - at Encounter Bay.

With Banks’ support. Robert Brown,
botanist, and Ferdinand Bauer, artist, accom-
panied Flinders to collect and depict
Australia's plants and animals. Bauer drew,

painted, engra\ed and hand-coloured his

own work. To ensure the subsequenl use of
correct colours, his colour code included

over 1000 distinct hues! Olsen includes

Bauer's walerct>lours of the Eastern Rosclla.

Hooded Rarrol and Noisy Friarbird, and
Hewson his hand-coloured engraving of
Banksia coccinea and Brunonia australis.

Brown and Bauer w-erc a formidable taxo-

nomic team at the Natural History Museum,
but only the first parts of their complemen-
tary artistic and taxonomic volumes were
ever published, ('onsequently Australia's

third Flora is incomplete and only sparingly

illustrated.

Living and dried specimens from Banks’
collectors, including (ieorge Calcy, contin-

ued to enrich taxonomic systems, gardens

and magazines. Magazine illustrations

often included magnified lloral parts to

satisfy taxonomic interests. Hewson pre-

sents the hand-coloured engraving of
William Jackson Hooker's drawing of
Grevillea caleyi in Curtis's Botanical
Magazine (which Hooker edited) in 1832.

Robert Brown had named it for Caley.

Presumably the father of Australian
ornithology is John Ciould. On his return to

England after visiting Australia during
1838-40, Gould, like Banks, sponsored and

.supported antipodean collectors. His seven

volume The Birds of Australia (1840-48)

and Supplement ( 1 869) dominated the mar-

ket and subsequent public memory. With
accounts of 681 bird species, each illustrat-

ed by a hand-coloured lithograph, it signif-

icantly increased the number of known
species. Gould made sketches and
designed the plates for his bird books, and
his wife, Elizabeth, and other artists com-
pleted the illustrations. The style was natu-

ralistic. Two males are depicted attending

a female Superb Fairy-wren, a century

before the recognition of co-operative

breeding. After Elizabeth's death in child-

birth in 1841, Gould named a beautiful

new finch for ‘my late wife, who for many
years labotiriously assisted me with her

pencil, accompanied me to Australia, and

cheerfully interested herself in all my pur-

suits’, and prepared a watercolour from a
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specimen which John Gilbert collected on

islands in the Gulf of Carpentaria, where

the Gouldian Finch, Eiythrura gouldiae, is

now seriously endangered.

Birds were also being illustrated in

Australia - often by women. The Scott sis-

ters, Harriet and Helena, prepared water-

colours for various books, and Louisa

Atkinson prepared pencil and watercolour

illustrations of birds and plants for her

Illustrated Sydney News articles. Sylvester

Higgles, helped by his artistic niece,

Rowena Birkett, produced The Ornithology

ofAustralia (1866-70) with over a hundred

plates. Gracius Broinowski, with artistic

help from his wife, produced The Birds of
Australia (1887-91), whose six volumes

describe over 700 species and include over

300 chromolithographic plates.

Meanwhile the prodigious taxonomic
work of Victoria's government botanist

was shifting the centre of Australian plant

taxonomy from Europe to Australia.

Uncommonly for botanists of his time,

Mueller did not draw. He depended on

artists and lithographers to illustrate his

taxonomic work. Hewson presents several

lithographs prepared under Mueller’s

direction, including one of the First botani-

cal illustrations published in Australia -

Macadamia ternifolia which Becker drew

and lithographed to accompany Mueller’s

taxonomic description in 1857. Hewson
also includes Becker’s nature print of two

leaves ofMacadamia ternifolia - apparent-

ly the first published nature print of an

Australian plant. Some of Mueller’s huge

network of collectors also produced illus-

trations, including Louisa Ann Meredith.

Fanny Ann Charsley, Helene Forde (nee

Scott), Louisa Atkinson and Ellis Rowan.

Well this is just the beginning. I leave you

to read about the botanical illustrators used

by Joseph Flcnry Maiden in Sydney and

Professor Alfred Ewart in Melbourne, the

ornithological publications of John Alben

Leach and Neville William Cayley (whose

artist-omithologist-author father signed his

work Neville Caley). and living artists.

You can learn a lot of history from these

books. Hewson’s book has a section on

plant nomenclature, a glossary of tenns and

endnotes which explain many taxonomic

honours - so you can discover the origins

of names such as Billardiera, Bauera.

Grevillea and Richea. However, except for

quotations, endnotes rarely include refer-

ences, making it difficult to use the book as

a literary launch from which to explore fur-

ther the huge range of fascinating material

that Hewson discusses. Each book has a list

of references and an index. Olsen’s index

includes common but not scientific names.

Surprisingly Hewson’s index includes nei-

ther. But don’t let this or minor errors about

the origins of Tasmania’s Royal Society

and Mueller’s early Victorian expeditions

deter you.

CSIRO is to be congratulated for publish-

ing these two superbly illustrated histories

of Australian botanical and bird art. Their

stunning covers - Margaret Stones’ (1973)

Rhododendron lochiae and Richard

Weatherly’s (1984) Mountain Ash and

Crimson Rosellas - show the magnificence

of relatively recent works. Both books make
great presents for anyone interested in

Australia’s remarkable flora and fauna. And
they should be in every Australian libraiy.

You may also like to read Des Cowley's

article 'Women’s Work: Illustrating the

Natural Wonders of the Colonies’ in the

Autumn 2002 issue of The La Trobe
Journal which is published by the State

Library of Victoria Foundation. It includes

some of the people Hewson and Olsen dis-

cuss. If you are interested in botanical art I

hope you saw the spectacular work at the

exhibition ‘The Art of Botanical

Illustration' presented by the Friends of the

Royal Botanic Gardens, Melbourne, in

Spring 2002. The Friends made the 148

paintings available on a CD and their web-

site, www.rbg.vic.gov.au/friends.

Linden Gillbank
History and Philo.sophy of Science Department

University of Melbourne
Victoria 3010

lindenrg(^unimelb. edu.au

For assistance in preparing this issue, thanks to Virgil Hubregtse, Gary Presland and

Joanne Wade (editorial assistance), Ann Williamson (label printing) and Dorothy

Mahler (administrative assistance).
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Flora of Australia, Volume 58A, Lichens 3

Publisher: ABRS/CSIRO, Melhouruc. Paperback or hardback,

xviii ^ 242 pages (including maps, dichotomous keys, black and white

and colour photographs) ISBN 0 643 06713 2. RRP $<S5 (IIB):$70 (PB).

In a field of natural history, such as

lichenology, where so little information is

available, the arrival of the much awaited

‘next addition’ of the Flora of Australia is

greeted with great joy and enthusiasm.
This is the third volume of the Flora of
Australia to cover lichens, with the previ-

ous volume (55) having been published
seven years ago. A new, and less rigid,

approach to the publication of these lichen

treatments has now been adopted, and is

best described in the first paragraph of the

Introduction:

'll has become apparent that the rigid sys-

tematic arrangement and the Jive volumes

as originally proposed are not conducive

to making reliable information available in

a timely fashion. A more flexible and prag-

matic approach is being adopted whereby

a total of up to fen smaller volumes will be

published at intervals of I -2 years, as suffi-

cient treatments of complete families

become available.

'

Volume 58A covers some of the larger,

wet forest lichen groups such as Lobaria,

Pseiidocyphelhiria and Sticta (Peltigeralcs:

Lobariaceae), Bunodophoron and Lejidiwn

( Lccanorales: Sphaerophoraceae).
Furthemiore. this volume also contains the

first of the treatments of eruslose lichens,

with the Leotiales, Tricholhelialcs and
Verrucarialcs consisting of lichens from
this growth form. The 56 colour plates pre-

sented convey an appreciation of the great

diversity of form and colour that lichens

possess. These photographs, coupled with

PM McCarthy's exquisite stippled draw-
ings of genera such as Porina. Endocarpon
and Verrucaria, make the book very pleas-

ant to simply flick through. However, it is

the dichotomous keys, descriptions, distrib-

ution information and nomenclatural details

that really put this book on the shelf of any

serious cryptogamic naturalist or scientist.

Identification of lichens has always been

problematic for the lay-person, due to the

requirements for compound microscopes

and, for many groups, chemical spot test-

ing (few of us have chemicals such as

potassium hydroxide (K test) and para-

phcnylenediamine (P test) in our homes!).

The keys presented in the Flora are proba-

bly as straightforward as possible, given

these complications witli the identification

process. For the most part, where chemical

detail is requested, the remainder of the

couplet characterises other visual features

such as spore size and colour, hence some
progress can be made. The descriptions are

detailed and thorough, covering lhalline

features on upper and lower surfaces, veg-

etative propagule types and location, pho-

tobiont type and arrangement, sexual

reproductive structures and spore size,

type, colour and arrangement.
Distributional information and extra notes

distinguishing similar species complete
each description.

In the field of lichenology (as in many
fields of biology), terminology can be

quite complex, especially as many features

arc unlike those seen in vascular plants.

The keys and descriptions presented in

Volume 5SA include this complex termi-

nology, as is expected for this kind of taxo-

nomic treatment of species. However, the

omission of a glossary in this volume
means that the reader must refer back to

Volume 54 in order to check the dednition

of technical terms. This could be problem-

atic for readers who do not have Volume
54!

Overall, Flora of Australia, Volume 5HA
maintains the same impeccable standard

that we have come to expect from the

Flora scries. It is an essential aid to idenli-

llcation of Australian lichens, although it is

most certainly geared towards those with

access to microscopes. The descriptions

and keys, while heavy with terminology,

are definitely not beyond the ability of the

field naturalist, especially with the aid of a

good glossary.

Sharon Morley
20 C'rowlcy Road

Healcsville, Victoria. 3777
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Terrestrial Vertebrate Fauna of Grasslands and
Grassy Woodlands in Terrick Terrick National Park,

Northern Victoria

Damian R Michaer, Ian D Lunt' and Wayne A Robinson'-^

Abstract
A survey of terrestrial grassland and woodland fauna was conducted in Terrick Terrick National

Park in northern Victoria. A total ol'91 sample sites, consisting of 1 132 log refuges, was distributed

over three vegetation communities, including two woodland communities and four grassland sub-

communities. to sample vertebrates. The newly introduced log refuges and an additional 271 pre-

existing old refuges were checked on eight occasions, once per month between June 2000 and

January 2001. A lolal of 346 faunal observations were recorded beneath the refuges, encompassing

15 species from eight families and including three species threatened with extinction in Victoria:

Tessellated Ciccko Dipfoitactylus tessellatiis. Striped Legless Li/.ard Dehm unpar and Curl Snake

Siita siita. The elapid Curl Snake was the most commonly recorded species (17% ol' observations)

followed by Common Eastern Froglet Crinia sigmfeni (16%) and Fal-lailed Dunnart Sminthupsis

crassicauilata (15%). Two species were encountered signillcanlly more frequently in woodlands

than grasslands (fioulenger's Skink Morefhia hoiiicngeri and Common Haslern froglet), whereas

three species (House Mouse \fus musculns. Fat-tailed Dunnart and Curl Snake) were signitlcanlly

more frequent in grasslands. I‘e\v species were recorded in recently cropped paddocks, and all were

in low numbers. This study documents the importance of Terrick Terrick National Park for consci*v-

ing threatened herpetofauna, and demonstrates the cffcclivencss ot log reluges as a survey method

for vertebrate grassland fauna. (The I'ictorian Naiuralisi 120 (5), 2003, 164-171)

Introduction

Since European settlement, lowland
native grasslands in south-eastern

Australia have been drastically altered and

reduced in extent (Sluwc 1986; McDougall

and Kirkpatrick 1994). Over 95% of native

grasslands in many regions has been
cleared and converted into landscapes

dominated by agriculture and livestock

production (McDougall and Kirkpatrick

1994). This fate has belallcn native grass-

lands and grassy woodlands in the

Riverina or Northern IMains region of

Victoria. Most of this region has been

developed for agriculture and few large

uncultivated remnants of the original

native grasslands remain (McDougall and

Kirkpatrick 1994; Foreman 1996).

Northern IMains Native (irassland is now-

considered a threatened ecosystem under

the Victorian Flora and Fauna Guarantee

Act (1988) and four species of reptile that

occur in this ecosystem arc considered to

be threatened w'ith extinction in Victoria

(Bennett et at. 1998).

The declaration of Terrick Terrick

National Park in 1998 represented an

important step for grassland conservation, as

' The Johnstone Centre and School of Fnvironincmal

and Information Sciences, Charles Sturt Universilv.

PO Box 789 Albury, NSW 2640
' Current address: Faculty of Science, University of the

Sunshine Coast. Maroochydore DC. Queensland 4558

it was tlie ilrst national park in the Riverina

bioregion of south-eastern Australia and the

first national park containing temperate

grasslands in southern Australia. The 3780

ha reserve includes approximately 1280 ha

of grassland, including the largest areas of

high quality native grassland known to exist

on the Northern Plains (Lunl et at. 1999).

The contribution of the reserve to fauna con-

servation is also important. Approximately

10 species of native mammal (including

bats) and 22 reptiles are known to occur in

the reserve (M Tscharke pers. comm. 2002).

including six species that are rare, threatened

or data dcilcient in Victoria: Tessellated

Gecko Diplodactyfus tessellatus^ Striped

Legless Lizard Delma impar, I looded Scaly-

foot Pvgopus nigriceps. Lace Monitor

Faramis varius, Caipct Python Morelia spi-

lofa variegata and Curl Snake Sufa sula

(liennelt et al. 1998). However, little is

known of the distribution or abundance of

fauna in the reserve. This information is

important for conservation management as

well as for indicating the importance of the

reserve for fauna conservation in a broader

regional context.

The aims of this study were; ( 1 )
to docu-

ment the distribution and relative abun-

dance of terrestrial vertebrates within
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grassland and grassy woodlands in Terrick

Terrick National Park using active search-

es beneath log refuges as a sur\'ey method
and; (2) to determine the habitat prefer-

ences of terrestrial vertebrates in grass-

lands and grassy woodlands in the reserve.

The survey was conducted by searching

for animals beneath log refuges that were
manually laid out across all major vegeta-

tion types in the reserve. Artificial refuges,

including coiTugated iron, wooden boards,

roof slates and tiles, have proved to be a

valuable method for surveying grassland

fauna and observing aspects of animal
behaviour (Goddard 1984; Braithw'aite et

al. 1989; Reading 1997; Webb and Shine

2000). Previous studies have used artificial

refuges to determine the presence of rep-

tiles in grassy ecosystems (O’Shea 1996;

O’Shea and Hocking 1997). In a compan-
ion paper (Michael et a/, in press), we doc-

ument the preferences of different fauna

species for refuges with different attribut-

es, including size, shape, and decomposi-
tion status.

Methods
Study area

The study was conducted in the newly
acquired eastern half of Terrick Terrick

National Park (36*’08'S, 144'M7'E), approx-

imately 60 km west of Echuca in the
Northern Plains of Victoria. The 1280 ha
study area is mostly native grassland, but

contains small patches of remnant wood-
land. The western section of the park (the

old Teirick Terrick State Forest), which is

dominated by White Cypress-pine Callitris

gknicophylla and Yellow Box Eucalyptus
meUiodora (Parker and Lunt 2000) was not

sampled.

The study area contains three broad vege-

tation communities: (1) open woodland
dominated by Yellow Box and Bulokc
Allocasuarina luehmamii on gently sloping,

outwash slopes of the Terrick Tetrick range;

(2) riparian woodland along Bendigo Creek,

dominated by Black Box Eucalyptus largi-

Ihrens and River Red Gum E. camaldulen-
sis above Tangled Lignum Muehlenheckia
florulenta; and (3) extensive open grasslands

on the flat riverine plains.

Five intergrading grassland associations

occur in the reserve, according to soil gra-

dients and past land use (Table 1): (1)

recently cropped paddocks dominated by
exotic species such as Wimmera Rye-grass

Lolium rigidiinr Bearded Oat Avena bar-

baia and Subterrancum Clover Trifolium

subterraueum; (2) low-lying depressions

dominated by Brown-backed Wallaby
Grass Austrodanthonia duttoniana and
Wimmera Rye-grass; (3) gilgai complexes
dominated by Ikarded Oat and the sub-

dominant native Plump Spear-grass
Austrostipa arisfighimis; (4) species-rich

grassland dominated by Bristly Wallaby-
grass Austrodanthonia setacea and
Common Wallaby-grass /t. caespitosa with

large amounts of bare ground interspersed

with bryophytes; and (5) a widespread
grassland of moderate floristic richness

dominated by combinations of Bristly

Wallaby-grass, Common Wallaby-grass
and Bearded Oat (Lunt et al. 1999). Low-
lying depressions and gilgai mounds were
combined in this study due to similarities

in landscape position and vegetation com-
position. Lunt et al. (1999) and Michael
(2001) provide more detailed descriptions

of vegetation patterns in the reserve.

Sampling and analysis

Fauna were sampled at 91 permanently
marked vegetation quadrat sites, stratified

across major soil types, established by Lunt
et al. (1999). In May 2000, approximately

12 (and up to 20) weathered logs were
placed alongside each vegetation quadrat

(Fig. 1), giving 1132 log refuges in total.

Log refuges consisted of White Cypress-
pine and Eucalyptus fence posts which
were salvaged when new^ fences were erect-

ed around the reserve. Additionally, a 2 km
long fallen fence line in widespread grass-

land in the cast of the reserve containing

271 fallen fence posts was sampled.
Reptiles, amphibians and small mammals
were surv’cyed once a month, from June
2000 to January 2001, and between the

hours 0800 and 2000, by overturning and
searching beneath every refuge. Logs were
returned to their original positions after

searching. Mark-recapture methods were
not employed in this study.

Statistical analysis was performed using
SPSS(R) Version 10 for Windows (Coakes
and Steed 1996). A generalised linear

model for a Poisson distribution (Dobson
1996) was used to compare vertebrate
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Table 1. The number of hectares and number of log refuges laid at quadrats in each vegetation type

in Terrick Terrick National Park. Victoria. Old refuges were only surveyed in widespread grassland.

Vegetation types follow Lunt et at. (1999).

Vegetation type No. of

hectares

No. of

quadrats
No. of new
refuges

No. of old

refuges

Recently cropped grassland 255 14 170 -

Widespread grassland 437 34 414 271

Species rich grassland 142 12 148 -

Gilgai and drainage line complex 346 20 258 -

Woodland complex 100 1

1

142 -

Total 1280 91 1132 271

abundances between vegetation types,

using all species that were observed on

more than ten occasions. The analysis was
weighted for differences in sampling inten-

sity (number of logs at each sampling site).

The two woodland communities were
pooled in the study to compare against the

four grassland sub-communities. Data from

old refuges were not used in this analysis,

as old refuges were only present in one

vegetation type, widespread grassland.

Results

Active searching of refuges (n ^ 1403)

on eight occasions between .lune 2000 and

January 200! revealed the presence of 15

vertebrate species from eight families

(Table 2). Most (60%) of the 346 observa-

tions were reptiles, especially skinks (33%
of observations). Five species accounted

for 79% of observations: Curl Snake Suta

siita. Common Eastern Froglel Crinia sig-

iiifera, Grey's Skink Menelia greyii,

Boulengcr's Skink Moretiuu houleugeri

and Fat-tailed Dunnait Smimhopsis crassi-

cciudala. By contrast, several species (e.g.

Plains Froglet Crinia parinsignifera.

Eastern Bearded Dragon Pogonu harhaica

Eastern Bluc-Umgued Lizard Tiliqna scin-

coides and fiastern Brown Snake
Pseiidonaja testilis) were only observed

beneath refuges once or twice. Three addi-

tional species not recorded beneath refuges

were observed incidentally within the

reserve: Lace Monitor Varanus variuSs

Southern Marbled Gecko Christiniis mur-

niorafus and Peter's Blind Snake
Ramphotyphlops hiluhcrcidaiiis.

The number of vertebrate observations

varied greatly between vegetation types

(Table 3). Five species (Common Eastern

Froglel, Boulengcr's Skink, Curl Snake.

Flouse Mouse and Fat-tailed Dunnart) were

significantly more abundant in some vege-

tation sub-communities than would be

expected by chance. Boulengcr’s Skink

and Common Eastern Froglet were
encountered more frequently in woodlands

than grasslands (G = 65.26. tif ^ 4, /; <

0.001 and G = 204.5, df = 4, /? < ().()()

I

respectively). Whilst not apparent from

Table 3, the two species had different habi-

tat preferences; Common Eastern Froglet

(and also Plains Froglet and Spotted Marsh

Frog Lymnodynasics tasnwniensis) were

recorded in Black Box riparian woodland,

whereas Boulengcr's Skink was most abun-

dant in Yellow Box - Bulokc woodland.

By contrast, the Curl Snake and House
Mouse occurred more frequently than

would be expected in the species-rich

grassland (Table 3: G = 13.79. df 4, p <
0.0 1 and G = 12.22, df ^ 4. p < 0.05.

respectively). The Fat-tailed Dunnart was

abundant in species-rich and widespread

grassland but was never recorded from the

woodland (G ^ 25.08, df = 4, /? < 0.001 ).

Only five species were recorded from

recently cropped grasslands, all in low

numbers (Table 3).

Discussion

These results highlight the importance of

Terrick Terrick National Park for fauna con-

servation on the Victorian Northern Plains.

Thirteen of the 48 species of reptile known

to occur in the Victoria Northern Plains

bioregion (IJenncU et ai 1998) were record-

ed during this 8-month field surv'cy. Some ol'

these species have rarely been recorded in

previous studies in the region due to the sur-

vey effort, survey method or poor species

detectability (Brown and Nicholls 1994).

One species considered to be vulnerable in

Victoria (Bennett et ai 1998), the Curl

Snake, was commonly encountered within
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Fig. 1. Example of log retiiges (old fence posts) used to sample terrestrial vertebrates in native grass-
land in Terrick Terrick National Park.

the reserve. Two other species that are rare

or threatened in Victoria (Bennett et al.

1998) were recorded in this survey, but only
in low numbers: Striped Legless Lizard and
Tessellated Gecko.

The only native mammal recorded during

the study was the Fat-tailed Dunnail, which
occurs in grasslands and shrublands over
much of southern Australia (Dickman and
Read 1992; Motion 1995). Until recently it

was considered widespread but uncommon
in the Northern Plains of Victoria (Bennett

et al. 1998), but Hadden (2002) recently

found it to be common in sites that are

lightly grazed and contain open vegetation

cover, as was found in this study.

Habitat preferences

Most species recorded commonly in this

study occurred in both grasslands and
woodlands. However, a small number of
species were recorded significantly more
abundantly in woodlands than grasslands

(Common Eastern Frogict and Boulenger’s

Skink) or vice versa (Curl Snake, Fat-

tailed Dunnart and the introduced House
Mouse). These habitat preferences general-

ly conform with those documented previ-

ously. For example, the Common Eastern

Froglet was most frequently recorded in

the riparian woodlands beside an ephemer-
al water body, Bendigo Creek. The occur-

rence of frog species in rural landscapes is

often closely conelaled with the extent of
native canopy cover and the proximity of
permanent or ephemeral water bodies
(Bennett e( al. 1 998; I lazcli el al. 200

1 ).

Over 60% of observations of the skinks

Boulenger's Skink and Carnaby's Wall
Skink Cryptoblephariis carnahyi were
from woodlands. Previous studies have
shown that these reptiles prefer sites with

high densities of fallen timber and dead
standing trees (Brown and Nicholls 1994;

Halliger 1994). However, Boulenger’s
Skink also occurred al low frequencies in

all grassland types, which appears to be
atypical (Hadden and Westbrooke 1996;
Brown 2001). Whilst it is possible that

some small oviparous lizards may have
been sequestered within logs when they
were placed in the grasslands, Boulenger’s

Skink (and Grey’s Skink) were also
recorded from old refuges, which suggests

that the refuges may themselves provide
adequate habitat for the persistence of
these skinks in open grasslands.

The Fat-tailed Dunnart was abundant in

grasslands (especially the widespread and
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Table 2. Number of observations of each species beneath new and old log refuges in Terrick Terrick

National Park between June 2000 and January 2001. Observations may include individuals recorded

on more than one occasion.

Family Scientific name Common name New logs

n = 1131

Old logs

n = 27I

I'otal

Myobatrachidae Crinia parinsignifera Plains Froglet 2 - 2

Crinia signifera Common Eastern

Froglet

54 • 54

Lymnudynastes
tasmaniensis

Spotted Grass Frog 7 1 8

Gekkonidae Oiplodactylus

tessellatiis

Tessellated Gecko 5 4 9

Pygopodidac Delma impar Striped Legless Li/ard 1 2 3

Delma inornata Olive Legless Lizard 10 8 18

Agamidae Pogona harhata Bearded Dragon 1
-

1

Scincidae Cryplohlepharus

carnahyi

Carnaby's Wall Skink 5 - 5

Menetia greyii Grey’s Skink 50 5 55

Morethia boidengeri Boulenger’s Skink 41 12 53

Tilicpta scincoides Eastern Blue-tongucd

Lizard

1 I

Elapidae Pseudonaja lexlilis Eastern Brown Snake - 2 2

Suta suta Curl Snake 21 38 59

Dasyuridac Sminthopsis

crassicaudata

Fat-tailed Dunnart 42 10 52

Muridae Mus muscidus House Mouse 22 1 23

Table 3. Number of observations of each vertebrate species under new refuges in each vegetation

sub-community in Terrick Terrick National Park. Species in bold differed significantly from their

expected abundance between vegetation types. Only those species observed on more than ten occa-

sions were analysed statistically.

No. quadrats

Cropped
Grassland

14

Gilgai

Complex

20

Species

Rich
Grassland

12

WidespreadW oodland
Grassland Complex

34 1

1

Total

91

Amphibia
Crinia parinsignifera - - - - 2 2

Crinia signifera - - 3 - 51 54

Lymnodynastes - - - - 7 7

tasmaniensis

Reptilia

Diplodactyliis tessellaius - -
1 2 - 3

Delma impar - - -
1

-
1

Delma inornata - 3 - 6 - 9

Pogona harhata - - -
1

-
1

Cnptohlephariis - - - - 6 6

carnahyi

Menetia greyii 2 8 7 23 6 46

Morethia boulengeri 3 3 2 6 27 41

Tilicpia scincoides 1
- - - -

1

21Suta suta - 3 8 7 3

Mammalia
Sminthopsis 2 7 14 20 0 43

crassicaudata

Mus musculus 1 2 8 10 1 22

Total observations 9 26 43 76 103 257

spccics-rich grassland sub-communities)

but was never recorded in woodlands.

Previous studies have found that the Fat-

tailed Dunnart prefers open environments

(Morton 1978a; Hadden 2002). The House

Mouse was relatively abundant in wide-
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spread grassland and significantly more
abundant in the species-rich grassland. On
several occasions House Mouse scats and
discarded exotic grass husks were found
beneath refuges together with Fat-tailed

Dunnart scats and discarded insect wings.

Although nest sharing between these two
species has been recorded previously
(Morton 197Sb) it was not observed during

this study. However, it is quite likely that

this phenomenon, along with dunnart pre-

dation on the House Mouse, occurs in the

reseiwe. House Mice are unlikely to have a

negative effect on the native vertebrates

within the reserve, and may even supple-

ment the diets of the elapid snakes (Shine

1988, 1998).

The threatened Curl Snake was recorded

in all vegetation types except the cropped
paddocks during this study. This species

lives in diverse habitats and is often associ-

ated with fallen timber and surface rocks,

which it uses for shelter during the day
(Shine 1988: Cogger 2000). The high num-
ber of observations beneath the refuges

and lack of incidental sightings away from
refuges during the day are consistent with

its nocturnal behaviour and suggests that

its current distribution within the reserve

may be closely related to the available

ground debris. Furthermore, Curl Snakes
were recorded more frequently beneath log

refuges that covered many subterranean
invertebrate tunnels (Michael et al. in

press) which suggests that subterranean
refuges may also provide important habitat

for this species.

Subterranean invertebrate tunnels (most-

ly constructed by Lycosid spiders and
Slenopcimatid King Crickets) (Brunet
2000) are common in grasslands in the

reserve, and occur at mean densities of 1-5

lunncls/nT in different grassland sub-com-
munities (Michael 2001). On several occa-

sions the discarded epidermis of the

Hooded Scaly-foot Pygopus nlgriceps has

been found extruding from invcrlcbralc

tunnels within native grasslands in the

reserve (M. Tscharkc, pers. comm., 2001).

Other grassland fauna, including the
Striped Legless Lizard, Fat-tailed Dunnart,

Southern Lined Earless Dragon
Tympanocryptis pinguicolla and Pygmy
Blue-tongued Lizard Tilic/ua adelciidensis,

are known to use invertebrate tunnels

(Hutchinson et al. 1994; Robertson 1999;

Hadden 2002), and it is possible that

microhabitats such as subterranean refuges

may influence the distribution and abun-
dance of grassland dependent fauna in the

reserve (Robertson 1999).

Survey methodology

The survey method used during this study

is seldom employed in fauna suiweys. By
contrast, pit-fall traps, cage traps and active

searches are usually used to survey reptiles

and small teirestrial mammals (Fellar and
Drost 1994). Log refiiges have a number of
advantages over pitfall traps, since holes do
not need to be dug, a large number of sites

can be surveyed relatively easily, and
refuges do not need to be monitored daily.

Few studies have regularly monitored
artificial refuges or natural refuges (Hecnar

and M'Closkey 1998; Shine et al. 1998;

Goldingay and Newell 2000; Webb and
Shine 2000), making direct comparisons
with other studies difficult. However, a

total of 346 observations over eight

months in this study is comparable to other

studies using conventional census tech-

niques in similar vegetation classes, cli-

matic zones and disturbance regimes. For
example, Brown and Nicholls (1994)
recorded 357 individuals over I year from
disturbed woodlands in Gunbower Island

State Forest (50 km NE of Tcrrick
Terrick), using three census techniques.

Hadden and Westbrookc (1996) recorded

more than 500 individuals over nine
months from disturbed Buloke woodlands
in the Wimmera Plains (200 km west of
TTNP), again using three census tech-

niques. Recently, Brown (2001) recorded
just 126 individuals over two spring-sum-

mer seasons in disturbed box-ironbark for-

est in Rushworth (80 km SE of TTNP)
using active searches.

Like many survey techniques, one
method may not detect the entire range of
species. This was apparent as some species

known to occur w'ilhin Ten'ick Tcrrick NP
such as the Hooded Scaly-foot,
Bougainville’s Skink Lerista hougaimnllii

and Common Spadefoot Toad
Neohatrachiis sudelli were not detected (P.

Robertson, pers. comm., 2001 ). It is possi-

ble that the former two species will use log

refuges within their ranges and on-going
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surveys may eventually reveal their pres-

ence. However, the Hooded Scaly-tbot is

considered to be nocturnally active only

during the warmer months of the year

making it extremely difficult to detect

using the log refuge technique (Robertson

1999). Greater success has been achieved

by spotlight transects during warm summer

nights (M. Tscharke. pers. comm., 2001).

In addition, conducting surveys after heavy

rain may increase the chance of detecting

burrowing frogs and blind snakes that may
emerge from the water-soaked ground.

This study highlights the importance of

Terrick Tcrrick National Park for fauna

conservation on the Victorian Northern

Plains. Many rare and threatened species

occur within the reserve and appear to

have persisted with moderate levels of

grazing over the past century. Log retuges

proved to be a highly effective survey

method, and provide a simple technique

for long-term monitoring of many animal

species in the future.
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Reproduction in Sphacelaria biradiata Askenasy
(Sphacelariales, Phaeophyceae) in Southern Australia

Maria Gibson'

Abstract
Sphacelaria biracHaia Askenasy is a little knovt'n but common brown alga of southern Australian
coasts. Thi.s paper describes its reproduction. Populations of S. biradiata reproduced asextially by
vegetative propagules in all localities examined. The propagules were produced throughout the year
and did not appear to be alTectcd by season, although, if sexual structures occurred, propagule num-
bers declined. Sexual reproduction can occur and involves an alternation of generations, but it is a
rare event. Gametophytes may produce male gametangia, female gametangia or both. Male gametan-
gia. however, arc extremely rare and are described for the first time. Production of female gametan-
gia was influenced by season and occurred at all areas studied. The sexual behaviour of the male and
female gametes is described. {The Victorian Naturulisi, 120 (5), 2003. 171-178)

Introduction

Sphacelaria biradiata Askenasy (Fig. !)

is a small brown alga which is mainly epi-

phytic on larger algae or seagrasses but
occasionally is epilithic (grows on rock) or
cpizoic (grows on animals). Many erect

filaments arise from monostromatic or
polystromatic basal discs (Fig. 2) forming
soft, isolated to densely aggregated tufts.

' School of Biological and Chemical Sciences, Deakin
University. Burwood, Victoria 3125

Sphacelaria biradiata is a common and
yet little known alga of southern
Australian coasts. Askenasy (1894),
Sauvagcati (1900-1914) and Womersley
(1967, 1987) provided brief descriptions of
the species but nothing is known of its

ecology or reproduction.

Sexual reproduction in the Sphacelariales

typically involves an 'alternation of gener-
ations’ where a diploid plant, the sporo-
phyte generation, produces reproductive

Vol. 120 (5) 2003 171
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Fig. 1. Dense tufts of Sphacelaria hiradiata epiphytic on Caidocystis uvifera. Fig. 2. Sphacelaria
biradiata (a) monostromatic and (b) polystromatic discs with erect filaments. Fig. 3. Propagules (P).

Fig. 4. Unilocular sporangia.

structures (sporangia) in which haploid

spores are produced by mciosis. These
haploid spores, sometimes called

mciospores, germinate and grow into hap-

loid plants, which constitute the gameto-
phyte generation. Gametophytes produce
reproductive structures (gametangia) in

which haploid gametes are produced by
mitosis. The male gametes fuse with the

female gametes resulting in a diploid

zygote, which grows into another sporo-

phyte. An alternation of generations occurs

in most brown algal orders. In most
species, gametangia arc plurilocular (hav-

ing many compartments) and sporangia are

Tabic 1 . Culture conditions.

Temp Daylengfh Corresponding
("C) (hours) season

11 9.5

12 10.5

13 9.5 mid Winter
13 10.5 late Winter early Spring

13 12.5 mid Spring

15 10.5 late Autumn
15 14.5 late Spring-early Summer

and late Summer-early
Autumn

20 14.5 mid Summer
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Fig. 5. Reproduction of a population of Sphacelaria biradiata. Point Lonsdale, Victoria, showing the
percentage of plants with A. unilocular sporangia, B. plurilocular organs, C. propagules, D. pluriloc-
ular and unilocular organs, E. plurilocular organs and propagules, F. sporangia and propagules, G.
sporangia, propagules and plurilocular organs, and H. no reproductive structures.
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unilocular (having one compartment)

(Clayton and King 1990). however,

plurilocular organs producing asexual

zooids (motile reproductive cells) also

occur, for example, in Eciocarpus silicido-

siis (Dillwyn) Lyngbyc (Ectocarpales)

(Muller 1967), Sphacelaria phimosa
Lyngbye, Sphacelaria cirrosa (Roth) C.A.

Agardh and Sphacelaria pliimigera

Holmes (Priid’homme van Rcinc 1982).

Askenasy (1894), Sauvageau (1900-1914)

and Womersley (1967. 1987) described

plurilocular organs for 5. hiracliafa but they

did not state whether zooids were gametes

or spores. Askenasy (1894) and Womersley

(1967. 1987) also described unilocular spo-

rangia and propagLiles, deciduous vegeta-

tive reproductive structures (Fig. 3). The

presence of plurilocular and unilocular

organs suggest that an altemation of gener-

ations may occur, but in the Sphacclariales

a sporophyte generation may follow anoth-

er sporophyte generation as meiosis fails to

occur (Gibson 1989), for e.\ample in

llalopteris pseiuiospicata Sauvageau. or a

gametophyle generation may follow anoth-

er gametophyte generation, for example in

Cladostephiis spongiosus (Hudson) C.

Agardh (Gibson 1994).

This paper describes asexual reproduc-

tion by propagules and sexual reproduction

in southern Australian S. hiradiata and

establishes that the zooids released by the

plurilocular structures are gametes.

Methods
Monthly collections ot 30 plants ol

Sphacelaria hiradiata were made from

Point Lonsdale, Victoria from .lime 1982 to

July 1983 and transported to the laboratory

in plastic bags on ice and in the dark.

Fertile plants also were collected from

Point Lonsdale on two other occasions

(7/7/1985 and 9/9/1988), from Flinders

(22/9/1981. 9/2/1982), Sorrento

(9/2/1983), Apollo Bay (3/7/1984),

Wilsons Promontory (2/8/1984) and

Walkerville (3/8/1984). all in Victoria,

from Cape Rabelais (January 1984) in

South Australia and Wedgebay
(26/10/1983) in Tasmania. The type of

reproductive stnictures was noted and the

behaviour of zooids from the plurilocular

structures observed to determine any sexu-

al nature.

Unialgal cultures were established from

apical tips of filaments, propagules, spores

and zooids from plurilocular organs and

maintained in Provasoli's (1968) enriched

seawater medium, initially in 10 cm diam-

eter glass petri-dishes and, as plants

became larger, in 250 ml pyrex culture

dishes. Before use, petri-dishes and culture

dishes were thoroughly washed in tap

water and then in a dishwasher (without

detergent) with live rinses, the last being

distilled water. They were then autoclaved.

Cultures were illuminated by Sylvania

Grolux WS lluoresccnt tubes emitting a

photon nuence of 60-70 pmol m ’ s

Controlled environment cabinets were

used to provide temperaturc/daylength

regimes corresponding approximately to

conditions prevailing at various times of

the year (Table I ) (Clayton 1980). Cultures

were examined daily for the first week and

then weekly for development of propag-

ules, unilocular and plurilocular structure.

Results

Sexual reproduction

Plants of Sphacelaria hiradiata from

Point Lonsdale bearing unilocular sporan-

gia (Fig. 4) were common throughout the

year but most abundant during summer

and autumn (Fig. 5). Plants bearing

plurilocular structures also occurred

throughout this period but w^crc more com-

mon during winter and spring although

they did not occur in very high numbers,

Both plurilocular and unilocular structures

were occasionally found on what appeared

to be the same plant but were never found

on the same filament. Plants having uniloc-

ular and/or plurilocular structures com-

monly also had propagules but, generally,

fewer than plants without unilocular or

plurilocular structures. Plants that were not

reproductive, that is, without propagules

and unilocular or plurilocular structures,

were most frequent during winter.

Unilocular and plurilocular structures

were borne on single celled pedicels that

curved upward (Figs 4, 6-9). They were

scattered singly along axes or in rows on

either or both sides of axes.

Mature unilocular sporangia were spherical

and measured 48-67 pm in diameter. Spore

release was observed a number of times on

several different occasions. Zoospores
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Figs 6 and 7. Sphacelaria hiradiata Female gametangia. Figs 8 and 9. Male gametangia.

S^mi
Figs 10 and 11. Settled female gametes of Sphacelaria hiradiata. Figs 12 and 13. Fertilization of
gametes.
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Figs 14 and 15. Secondai^ altacliment discs oi Sphacclaria hiradiata.

ranged from 3-10 )am in length, had one

chloroplast with an cycspot and two flagella.

Some remained motile for up to two hours

but the majority settled after a few minutes.

Germination did not occur. Piurilocular

gametangia were ovoid. Their length ranged

from 37-74 pm, width 36-63 pm.

Piurilocular structures proved to be of

two types, male and female. Male
gametangia were found only twice, on

7/7/1985 and 9/9/1988, at Point Lonsdale.

Female (Figs 6 and 7) and male (Figs 8

and 9) gametangia were easily distin-

guished. Male gametangia had smaller

loculi (2.5-6 pm) than female gametangia

(5-8 pm in diameter). Male gametes were

extremely pale and had one small chloro-

plast with an cycspot whereas female

gametes had one large to several small

chloroplasts and one eyespot (occasionally

two). Female gametes were pyriform but

only 2-6 pm long. Male and female

gametangia could occur on one filament or

on separate plants.

Fertilization was observed several times

on 9/9/1988. Gametes were released

through pores present in the outer wall of

each locule. The female gametes initially

moved rapidly in straight lines but then

slowed and moved in ever decreasing cir-

cles. As they slowed they rounded up until,

finally, they became stationary (Figs 10

and 1 1 ). Male gametes were then attracted

to them and fertilization occurred (Figs 12

and 13). Germination and subsequent

development of zygotes was not followed.

Although unfertilized female gametes were

frequently isolated and placed into culture,

they did not germinate.

Plants grown in culture did not become
fertile. Cultured plants did not attach to the

culture vessel and as the unattached stale

was known to adversely affect fertility in

some plants (Gibson 1989), the culture

experiment was repeated using a variety of

substrata in the hope that cultured plants

would become attached. The various sub-

strata used included a variety of filter

papers of different pore sizes, glass wool,

cotton wool, dental wax. beach sand, gran-

ite rocks, asbestos cement, coverslips and

plastic and glass culture vessels.

Attachment of cultured plants did not

occur under any circumstances and cul-

tured plants did not become sexually

reproductive.

Ve}*etaiive reproduction

Propagiiles were found on the majority of

specimens collected from all localities and

did not show seasonality (Fig. 5). They were

generally produced in the upper regions of

plants. Of several thousand propagulcs iso-

lated and placed into culture, approximately

ten germinated. They did not attach to the

culture vessels. The propagulc anns and/or

stem elongated and formed a prostrate or

stolon-like system from which erect 111a-

ments developed. In shallow dishes, plants

developed into large, flat, round mats, but in

deeper dishes they formed into round balls,

reaching about 10 cm in diameter.
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Fig. 16. Possible reproductive cycle of Sphacelaria biradiata.

After two to six weeks in culture
(depending on the conditions) secondai^
attachment discs formed (Figs 14 and 15),

and often the thallus was a continuous
mass of these discs which developed on
first, second and even third order laterals.

These formed the nucleus of new plants

when the thallus deteriorated between

discs. Plants never became fertile or pro-

duced propagules. Secondary attachment
discs were not found on wild plants.

Tips with intact apical cells did not attach

to the culture vessels. Elongation common-
ly occurred from the intact apical cell but a

second apical cell or cells would frequent-

ly form from the cut end and growth would
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occur in two directions. After seven days

in culture, many erect filaments were pro-

duced from the original stem. Plants

derived from apical tips formed free lloat-

ing mats like those derived from propag-

ulcs and did not develop propagulcs, spo-

rangia or gametangia.

Discussion

The life history of Sphacelaria hiradiata

is still uncertain. The scarcity of male
gametangia suggests that sexual reproduc-

tion and, therefore, the alternation of gener-

ations is a rare event. Gamctophyics pre-

sumably develop from viable spores pro-

duced from diploid sporophytes but, they

may, also, be derived from unfused gametes

by parthenogenesis. The rarity of male
plants suggests that parthenogenesis may
occur in the life history of .S. hiradiata.

However, female gametes did not germinate

in cultures using various media, substrata,

temperatures and daylengths. Partheno-

genesis occurred readily in other members
of the Sphacelariales (Gibson 1989. 1994;

Hoek and Plinterman 1968; Prud'homme
van Rcinc 1982). Also, plants of 5. biradia-

ta bearing female gametangia were com-
mon, although not numerous, in all locali-

ties examined in this study and release of

gametes was achieved easily and gametes

were active.

Plants bearing unilocular sporangia are

typically diploid but haploid sporophytes are

known in the Sphacelariales. In Sphacelaria

rigiduUu unlcrtilized female gametes devel-

oped into either haploid gametophytes, as

would be expected from parthenogenesis, or

haploid sporophytes (Gibson 1989, Hoek
and Flinterman 1968). Haploid gamelo-

phytes produced viable gametes but the hap-

loid sporophytes, which were morphologi-

cally identical to the nonnal diploid sporo-

phytes, produced unilocular sporangia with

infertile spores. Considering the number of

wild plants oi' S. hiradiata with unilocular

sporangia in summer and autumn, more
gametophytes would be expected in winter

and spring, but gametophyte populations

only ever reached half the size of sporophylc

populations. This suggests the possible pres-

ence of haploid sporophytes with unilocular

sporangia containing inviablc spores, as

occurs in S. rigidiila (Gibson 1989).

Each generation produced propagulcs
and. therefore, can vegetatively reproduce

its own generation. However, few propag-

tiles germinated in culture. T his also was
noted by Prud'homme van Reine (1982)

for ,S’. rigkhda. (iennination of propagulcs

in the field was not observed but this is not

surprising considering their small size.

Askenasy (1894) and Womersley (1967,

1987) described plants with only one type

of plurilocular organ. This study has

demonstrated that two types of gametangia

occur, those with small (male) and large

(female) loculi, and also that plants may be

monoecious or dioecious. Fusion of

gametes, observed for the (Irsi lime, con-

llrmed the sexual character of the gametes.

A possible reproductive histoi*y is given in

Fig. 16.
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Diet of Carp {Cyprinus carpio L.) Larvae and its Influence on
Plankton in the Lakes of Western Victoria

Tariq A Khan', Michael E Wilson' and Minal T Khan'

Abstract
Diets of larval carp Cyprinus carpio L. were analysed at weekly intervals from two western
Victorian lakes (Lake Colac and Lake Modewarre) over two consecutive seasons (1999-2000 and
2000-2001) using numerical method of gut contents analysis. Carp larvae <2 cm in total length fed
exclusively on mierocrustacca (Cladocera and Copepoda). At a mean total length of>2 cm carp lar-
vae shifted their diet to include benthic food resources but mierocrustacca still dominated the larval
diet. A decline in zooplankton abundance especially Cladocera {Daphnia carinaui) was observed in
Lake Modewarre between Novcniber-Marcli for the two consecutive years (1999-2000 and 2000-
2001). This decline in Daphnia abundance in Lake Modewarre coincided with high algal biomass
(chlorophyll a concentration -25 and high abundance of carp larvae following spawning.
No such clear pattem was obsciwed in Lake Colac but the evidence from Lake Modewarre increases
speculation of a carp-mediated 'top-down’ trophic cascade. {The I'ictorian Naturalist 120 (5) 200t 179-
186)

Introduction

Exotic Carp Cyprinus carpio Linnaeus has

been in Australia for over one hundred
years. Caip is assumed to cause most detri-

mental impacts on Australian aquatic
ecosystems including causing algal blooms
(Gchrkc and Hanis 1994; Khan et al. 2003).

However, the evidence is weak (Koehn ei

ai. 2000). Carp can cause algal blooms
through the excretion of large amounts of
nutrients and resuspension of nutrient rich

sediments in the water column, leading to

damage to the aquatic vegetation which
competes with phytoplankton for nutrients

and light. Direct predation by carp on zoo-

plankton decreases the amount of zooplank-
ton grazing on phytoplankton (Lamarra
1975; Criveili 1983; Lougheed et ai 1998;

Lougheed and Chow-Fraser 2001; Angeler
et ciL 2002; Khan et al. 2003).

Top-down’ trophic cascade theory pre-

dicts that a reduction in the biomass of
planktivorous fish in a lake increases zoo-
plankton biomass and their grazing pres-

sure consequently decreases phytoplankton
biomass (Carpenter e/ ol. 1985). This abili-

ty of fish to regulate zooplankton popula-
tions has been used in attempts to control

algal blooms in noithcni hemisphere lakes

through Hop-dow'n* biomanipulation
(Shapiro and Wright 1984; Jeppesen et al.

1990; Sondergaard et al. 1990; Horppila et

al. 1998; Meijere/r/Z. 1999).

No studies have investigated the role of
carp in causing trophic cascades in

' Centre for Environmental Management, University of
Ballarat, P O Box 663, Ballarat. Victoria 3353

Australia (but see Khan et al. 2003).
Juvenile carp are planktivorous and are

efficient predators of zooplankton (Hume
et al. 1983; Khan et al. 2002; Khan
2003a). Similarly, larvae of many native

Australian freshwater fish tend to feed on
zooplankton, and switch to other prey as

they grow older (Koehn and O’Connor
1990). Gehrkc and Harris (1994) state that

none of the studies they reviewed indicated

significant predatory impact of native fish

on zooplankton communities in Australia

and they concluded that although no
research has been done in turbid Australian

systems, it is possible that carp could cause
algal blooms more so than any other
species in Australian freshwaters because
they arc relatively abundant, i lowcver, in

Australia little has been studied on the

Top-down’ trophic cascade theory and the

results appear debatable (Matveev et al.

1 994 vs Boon et al. 1 994).

In Australia, despite studies on the diet of
juvenile and older carp (Hall 1981; Hume
et al. 1983) little is known about the food
of carp larvae. The only published study
on the diet of carp larvae in Australia
under natural conditions is that of Vilizzi

( 1 998) wliich reported that planktivory was
the feeding mode of carp larvae at ail

developmental stages. Juvenile and larval

carp in Australia have been reported to

feed largely on microcrustacea (Hall 1981;
Hume et al. 1983; Vilizzi 1998; Khan et

al. 2002; Khan 2003a). This is important
because a high abundance of Juvenile and
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larval carp, particularly after carp spawn-

ing, could have a strong effect on the zoo-

plankton abundance and may cause a sud-

den decline in their abundance, which
could subsequently cause 'top-down'
trophic cascades. The aim of this investiga-

tion was to understand the diet of carp lar-

vae and identify the size at which carp lar-

vae shift their diet from planktivory to ben-

thivory. This study also determined the

influence of larval diet on the zooplankton

community and the role of larval carp in

initiating a 'top-down' trophic cascade in

the lakes.

Methods
The study lakes were Lake Colac and

Lake Modewarre. located on the Volcanic

plains of south-west Victoria approximate-

ly 150 km west-south-west of Melbourne.

The two lakes are permanent, relatively

large (surface area 29.6 and 5.35 knT).

shallow (mean depth 1.9 and 3.9 m) and

slightly saline (3 and for Lakes Colac

and Modewarre respectively. The climate

of the region is temperate with warm dry

summers and cool w'ct winters (Williams

1981). Land in the vicinity of the lakes has

been largely cleared for pasture and broad

acre cropping. The lakes have a high recre-

ational value and support both amateur and

commercial fisheries.

Carp larvae wx're collccletl at approxi-

mately weekly intervals thrt)ughout the

carp-spawning season over tw'o consecu-

tive seasons from the two lakes. The
spawning season was from October-
January m 1999-2000 and 2000-2001.

Carp larvae w'cre collected using glass eel

nets with a mesh size of 5 mm. The total

length of each carp larva collected was
measured to the nearest mm. At each sam-

pling event carp larvae w'cre dissected and

the whole gut preserved in a plastic jar in

80% alcohol. The number of guts analysed

at each weekly sampling interval varied

from a minimum of 6 to a maximum of 34

in Lake Colac and from a minimum of 14

to a maximum of 31 in Lake Modewarre.

To evaluate the relative importance of var-

ious food items, Hyslop’s (1980) numeri-

cal method of gut content analysis was

employed. Numerical method of gut con-

tent analysis provided reliable estimates

and did not lead to any bias towards any

food category because the majority of the

food items consumed by larvae were uni-

form in size (plankton). Percentage com-
position was used to provide an indication

of the proportion of each food type in the

diet. Lxamination of the contents of the

entire gut was undertaken. Empty and fully

digested guts were rejected.

In the laboratory, gut contents were
stripped into a petri dish and all the domi-

nant food categories visible under a dissect-

ing microscope were soiled, species identi-

fied (Williams 1980; Shiel 1995; Ingram et

at. 1997), counted and total number of each

prey item in all the guts at each sampling

event recorded. However, carp larvae large-

ly fed on small prey (Cladocera and
Copepoda) and their guts often contained

such high numbers that counting all num-
bers directly was impractical. Linder these

circumstances, sub-sampling was necessary.

A known volume of sample (1 ml) was
transferred to a Sedgw'ick Rafter counting

cell and counting under an Olympus invert-

ed microscope at a magnification of x
1 00.

The total number of small prey was estimat-

ed by multiplying the numbers in the sub

sample ( I ml) by .sample volume divided by

sub sample volume.

Phytoplankton biomass in the study lakes

was determined by measuring the concen-

tration of chlorophyll a at bi-monthly

intervals between November 1999-

September 2001. Water samples for this

were collected from four sites in each lake

using an integrated water sampler, collect-

ing samples from surface to a depth of one

metre. A spectrophotomctric metho(l of

chlorophyll a determination was used as

outlined in APII.A (1989). Pheophytin cor-

rections were made by acidifying the sam-

ple with 0.1 M llCl and reading the

absorbance at 665 and 750 nm. The cor-

rected values were used to calculate

chlorophyll u.

Zooplankton samples were collected

using an integrated water sampler as

above. Triplicate samples were collected at

four sites in each lake. Each triplicate com-

prised five litres of sample, filtered

through a mesh of 80 pm. Samples were

prcscrv'cd by adding 90% alcohol (APHA
1989). The zooplankton enumeration

involved mixing the sample, taking an

aliquot and transfeiring the aliquot into an
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open 5 cm- glass counting tray and count-

ing at a magnification of xlOO. The results

of each replicate were then averaged, and
zooplankton per litre calculated for each
site and later for the whole lake along with

standard eirors.

Results

Based on information of carp hatching

time and growth rates, carp spawning was
assumed to begin in the month prior to the

appearance of I.l cm laiwac in the nets. In

1

999-

2000, carp larvae were observed in

both lakes in November and spawning was
assumed to have begun in October, but in

2000-

2001 caip spawning was earlier and
larvae were seen in the lakes in late

October 2000 (Figs 1 and 2).

Very small carp larvae (<2 cm) fed

almost exclusively on Cladocera {Dapimla
carinata) which constituted 85-100% of
the diet of carp larvae in both lakes in two
years (Figs 1 and 2). The other food items

consumed by carp of this length were
Copepoda (Boeckella triarticulata and
Mesocyclops leitckarti) and Amphipoda
{Austrochihonia subtenuis) though their

proportion in the gut was low.

Gut analysis of carp larvae showed that a

dietary shift from microcrustacca to

increasing proportions of benthic macroin-
vertebrates occurred at different mean total

lengths in the two lakes. In Lake Colac the

shift occuiTed at 2.4-2.5 cm in both years

whereas in Lake Modewarre the shift

occurred at 4.1 cm in 1999-2000 but at 2.3

cm in 2000-2001 . When carp larvae shifted

Lake Colac year 1999-2000
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Fig. 1. Mean percent numerical abundance of important food items recorded in guts of carp larvae in
Lake Colac for the year 1999-2000 and 2000-2001. Cla = Cladocera, Cop = Copepoda, Amp -
Amphipoda, Dip = Diptera and Oth = others, and refers to Ostracoda, Gastropoda, Hemiptera,
Oligochaeta and Trichoptera.
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Lake Modewarre year 1999-2000

Mean length (cm)

Nov5 Novl2 NovI7 Nov26 Nov29 Dcc3 Dccl3 Dec20 Jan7 Janl9 Jan28

Date

Lake Modewarre year 2000-2001
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Mean length (cm)
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Dale

Cla DCop nAmp Dip DOlh

2. Mean percent numerical abundance of important food items recorded in guts of carp larvae in

Lake Modewarre for the year 1999-2000 and 2000-2001 . Abbreviations as in Fig. 1

.

their diet they included benthic food

resources such as Diptcra {Chirononius

australis and C. duplex) and Oligochacta

{Autipodrilus sp.). Carp larv'ae also started

feeding on swimming insects such as

Memiptera {Microuecta sp. and Sigara sp.).

As carp larvae grew, they fed on an increas-

ing variety of food items such as Oslracoda

{Cypricercus sp., Mytilocypris sp. and
Hyocypris sp.). Gastropoda (Coxiella sp.

and Physa sp.) and Trichoptera {Ailoecclla

sp. and Tripleciides sp.). However,
Cladocera remained the dominant compo-
nent (50-70%) of the diet of carp at a mean
length of 5-6 cm (Figs I and 2).

The average concentration of chlorophyll

a was 15 and 16 pg/L for Lakes Colac and

Modewarre respectively. The chlorophyll a

concentrations in the lakes ranged from a

minimum of 6 pg/L to a ma.ximum of 30

pg/L. The maximum values of chlorophyll

a for both the lakes were recorded in the

month of March (Figs. 3 and 4). There was
a distinct seasonal pattern in the concentra-

tion of chlorophyll a in Lake Modewarre.

During late summer and early autumn
(.lanuary-March) chlorophyll a concentra-

tion was high (~25 pg-'L) and was low (^8

pg/L) during w'intcr (May-September).

This trend W'as similar in 1999-2000 in

Lake Colac but weak in 2000-2001.

The zooplankton population structure

show'ed strong seasonal variation. The
abundance of zooplankton also varied dur-

ing the study, with ranges of 86-368 and 49-

163 numbers per litre (N/L) for Lakes Colac
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Lake Colac

H Total zooplankton I
iDaphnia • Chlorophyll a

Fig. 3. Total zooplankton and Daphnia abundance (N/L ± se), and chlorophyll a concentration in

Lake Colac between November 1999-September 2001. Arrows indicate months with high relative

abundance of carp larvae.

and Modewarre respectively. Zooplankton

numbers, especially Cladocera, were slight-

ly higher in summer (Novcmber-March)
than the rest of the year for Lake Colac

(Fig. 3). However, a contrasting trend was

observed in Lake Modewarre where zoo-

plankton numbers, including Daphnia, were

slightly lower in summer (November-
March) than the rest of the year (Fig. 4).

Discussion

Microcrustacea were the most important

food items in the diet of carp larvae in

accord with other Australian studies on the

diet of juvenile and larval carp (Hall 1981;

Hume et al. 1983: Vilizzi 1998; Khan et uL

2002; Khan 2003a). Hall (1981 ) found zoo-

plankton formed a large proportion of the

diet of small carp. Hume et al. (1983)

found microcrustacea to be the only food

items eaten by carp of 1 .5-2.5 cm standard

length. Similarly, Vilizzi (1998) showed
that microcrustacea formed 100% of the

diet of larval carp up to a mean standard

length of 1.5 cm. Overseas studies have

also reported that the young carp feed pre-

dominantly on microcrustacea (Vass and

Vass Van Oven 1959; Lammens and
Hoogenboezem 1991; Gophen 1998).

In the present study, carp larvae (<2 cm)

fed almost exclusively on Cladocera. Vass

and Vass Van Oven (1959) recorded that

from commencement of feeding to a length

of 13 cm carp larvae in Indonesian carp

ponds fed on Copepoda, Cladocera and

Ostracoda and these formed the most
important food items. In the present study,

when carp larvae reached lengths >2 cm,

they shifted their diet to include benthic

food resources. Adzhimuradov (1972) stat-

ed that carp larvae become capable of

probing the bottom and cited studies where

benthivory was observed as early as 4-5

days post hatch. The presence of sand in

the digestive tract of carp larvae in the pre-

sent study was an indication that a bottom

feeding behaviour had been acquired. Vass

and Vass Van Oven (1959) showed that

chironomid larvae were ingested by carp

larvae even from the very first day of feed-

ing and remained one of the most impor-

tant food items. Other aquatic insects and

their larvae were eaten in increasing num-
bers as the larvae grew.

The present study has shown that larval

carp feed predominantly on microcrus-

tacea. Thus there is a possibility of carp

causing ‘top-down' trophic-cascades in the

lakes w'hich could subsequently cause algal

blooms. In addition, carp were further

implicated in causing algal blooms in Lake

Modewarre when there was a coincidence

in high numbers of carp larvae, low zoo-

plankton and Daphnia density and algal

blooms in summer. There were no esti-

mates of density of carp larvae in the two

Vol. 120 (5) 2003 183



Research Reports

I i Tntal zooplankton I Daphnia - Chlorophyll a

Fig. 4. Total zooplankton and Daphnia abundance (N/L ± sk). and chlorophyll a concentration in

Lake Modewarre between November 1999-Scptember 2001. Arrows indicate months with high rela-

tive abundance of carp larvae.

lakes but the catch per unit effort of larval

carp was relatively more than any other

species in the two lakes (Khan 2003b). It

was hypothesised that carp were enhancing

the algal blooms in this lake through a

‘top-dowiT trophic cascade, especially as

nutrients appeared non-limiting and low
zooplankton density would not be expected

in summer in the absence of a planktivore.

Chlorophyll a concentration increased

through summer and remained high in the

early autumn and then tended to decrease

in winter with Huctuations through to late

spring. Grazing pressure from zooplankton

may cause a decline in phytoplankton

abundance as retlcctcd in low chlorophyll

a concentration (Gehrke and Harris 1994).

The relationship between chlorophyll a

concentration and zooplankton density was

weak in Lake Coiac suggesting that the

decline in phytoplankton was not due to

zooplankton grazing in this lake. However,

in Lake Modewarre, high zooplankton

numbers were recorded between May-
September, which coincided with low algal

biomass. Low zooplankton numbers were

recorded between November-March,
which coincided with high algal biomass.

Separating the relative roles of light and

temperature from zooplankton grazing is

thus difficult in this lake.

Separating the relative importance of

controlling factors for zooplankton abun-

dance was not an aim of the present study

but a few observations can be made. A
potential cause for the observed summer
decline in Daphnia carinata in Lake
ModewaiTC was predation by cither inver-

tebrates or vertebrates. In the absence of

fish, invertebrate predators may reduce the

abundance of Daphnia in the littoral zone.

Among the vertebrate predators, larval

carp was the most abundant fish in Lake

Modewarre during summer, and it con-

sumed D. carinata. Small carp can sub-

stantially alter zooplankton community
structure by reducing the abundance of

large bodied cladocerans (Gehrke and

Harris 1994; Khan et al. 2003). The low

density of D. carinata in Lake Modewarre

in the summer of both the years coincided

with carp spawning and potentially intense

predatory pressure by small carp.

However, this pattern of a decline in

Daphnia abundance in summer when lar-

val carp were abundant was not observed

in Lake Coiac. It is possible that either

total carp predation pressure on zooplank-

ton is less or that zooplankton escape pre-

dation through vertical or horizontal

migration (Lauridsen and Lodge 1996).

There arc no estimates of the density of

carp larvae in the two lakes, but Lake

Coiac is a much larger water body. Lake

Coiac would need to carry a much larger

larval earp population to have the same

184 The Victorian Naturalist



Research Reports

predation pressure on zooplankton as Lake
Modewarre. In addition, visual predators

such as fish are affected by turbidity and

studies have suggested that D. carinata is

able to persist in the presence of fish if tur-

bidity is high (Geddes 1984). In the pre-

sent study, secchi depth was low in Lake
Colac {7-25 cm; KJian 2003b). In contrast.

Lake Modewarre had a high secchi depth

(48-80 cm), this higher transparency may
have made large bodied Daphnia more
vulnerable to fish predation.

The role of carp in enhancing algal

blooms, either through Top-down’ trophic

cascade or ‘bottom-up’ nutrient recycling

has not been tested in Australia. Since carp

have a widespread distribution throughout

south-east Austi'alia and their abundance is

high in most waterways, there is an imper-

ative to identify their role in algal blooms.

Even if ‘bottom-up’ processes arc consid-

ered the primary cause of the increasing

incidence of algal blooms (Gehrke and
Harris ! 994), a small risk of carp mediated

‘top-down’ impacts is magnified by the

extent of carp invasion. In addition, the

role of carp in *bottom-up' processes in

Australia is itself poorly understood, but is

considered to be significant (Gehrke and
Harris 1994). Research on the effects of

carp should aim to identify the mecha-
nisms responsible for changes in the status

of such system parameters.

If carp have a role in enhancing algal

blooms in these lakes, then managing them
has iwo-fold benefits. Their reduction or

elimination could avoid their direct

impacts on lake environment and secondly,

could lead to reduced algal blooms in these

lakes. The latter has implications for eco-

nomic and recreational water usage. For

example, the consistent presence of algal

blooms in Lake Modewarre has resulted in

restrictions being placed on water usage

from the lake and recreational use of the

lake over the past few years (LMAC
1997). Future research should focus on
determining whether carp can be conclu-

sively implicated in causing algal blooms
and whether carp biomanipulation is a use-

ful tool in the management of algal blooms
in Australian waters.
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Editorial Changes

Congratulations to Dr Alistair Evans whose PhD thesis. Functional Dental Morphology
of Insectiverous Microchiropterans, has been accepted.

The October 2003 issue of The Victorian Naturalist is the last for which Alistair Evans
and Mcrilyn Grey will be part of the editorial team. A1 and ins w'ife Gudrun (who many
of you will know from the Fungimap mapping project) are off to Helsinki. Finland for a

year, where Al will pursue postdoctoral studies. Mcrilyn has resigned as executive edi-

tor in order to complete her studies on the Noisy Miner.

Anne Morton remains as editor, along with Virgil liubreglse as assistant editor in

charge of proof-reading. Two new editors, (iary Presland and Dr Maria (iibson have

been recruited, Gary is a PhD student in the History and Philosophy of Science
Department at the University of Melbourne and is researching the natural history of

Melbourne. Maria is a Senior Lecturer in the school of Biological and Chemical
Sciences al Dcakin University, where she specialises in plant biology and ecology. We
welcome them both to the team.

Thank you to the editorial committee and the authors, referees and proof-readers who
have contributed to The Vic Nat during our time as editors. The most enjoyable part of

the job has been communicating with you. Thank you especially to Steve Kitto from

BPA Print Group (the journaFs printers) w'ho has never wavered in his support of the

journal and its editors.

It has been a pleasure to be part of the editorial team ol' The Victorian Naturalist. We
wish Gary and Maria al! the best and hope that they enjoy it at least half as much as we
have.

Merilyn Grey and Alistair Evans
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The Rufous Bristlebird: Defining the

Eastern Limit of its Range

Contributions

John Peter'

Abstract
Most published records of the Otway subspecies of the Rufous Bristlebird Dasyomis broadhenti
cciryochroiis suggest that it occurs only as far east as Point Addis, or sometimes BelPs Beach, both
south-west ot Torquay, Victoria. This paper documents several recent records from farther north-east
along the Victorian coast, around the vegetated margins of Half Moon Bay, Jan Juc, and describes
the habitats used at each of these sites. The value of revegetating degraded areas is also discussed.
{The Viclorian Naiiiralisl. 120 (5). 2003, 187-191

)

Introduction

The subspecies of the Rufous Bristlebird

Dasyomis hroadbenti which occurs in the

Otway Basin in southern Victoria, sub-

species caryochrous^ is classified as

Vulnerable (Garnett and Crowley 2000).

Though the species' overall range is con-

sidered to be stable, the distribution within

that range is becoming increasingly frag-

mented both by residential development
around coastal resort towns and the slash-

ing. clearing and controlled burning of
heathland and coastal scrub, both favoured

habitats, for the prevention and mitigation

of bushfires (Reilly 1991a: Garnett 1993;

Peter 1999; Garnett and Crowley 2000).

The western Australian subspecies, D.b.

liioralis, which occun-ed in coastal scrubby

habitats similar to those inhabited by D.b.

caryochroiis^ is thought to have become
extinct because of too-frequent burning of
its habitat (Carter 1924).

Though not always applicable, one
method of detennining the robustness of a

population is to examine the boundaries of
its range. Once these have been established

with a reasonable degree of accuracy, the

shifting of such boundaries sometimes
reflects changes in the vigour of that popu-
lation, and can be used as a key indicator

in determining the population’s status:

contraction of the known range of a

species is probably an indication that the

population is in decline.

Distribution: How far east?

Historical records of Rufous Bristlebird,

from the early part of the 20th century up to

the mid-1960s (e.g. Campbell 1908;
Favaloro 1931; Somerset 1965) were

' Birds Australia, 415 Riversdale Road, East
Hawthorn, Victoria 3123

almost invariably from no farther east than

around Point Addis (38° 23’S, 144° 15’E)

and the hinterland of the nearby Addiscott

Beach, approximately 10 km south-west of

Torquay. This, however, is possibly an

artefact of limited access to potentially suit-

able sites farther north-east: the species

probably always occun'cd farther north-east

along the coast, but passage through dense,

tangled clilTtop vegetation ensured that

access for observers was extremely diffi-

cult. The first record from Bell’s Beach, 6

km south-west of Torquay, was not pub-
lished until 1983 (Pescott 1983), though the

record itself was made some lime before

1975 (Trevor Pescott, pers. comm.). These

days. Bristlebirds arc regularly recorded

around Bell’s Beach (38° 22’S, 144° 16'E)

and the adjacent point known locally as

‘Winkipop’ (e.g. Hewish 1997; pers. obs.),

though it is unclear whether this is a recent

phenomenon or whether they were always

present there. Bell's Beach was ‘discov-

ered’ by local identities Peter Troy, Owen
Yatcman and George Smith in 1953, and a

rough track was bulldozed through to the

beach in 1958, but a scaled road, providing

general access, was not built until 1966
(Wynd 1992). Therefore, it seems reason-

able to assume that the lack of general

access to this site ensured that little bird-

w^atching was done there before the mid-
1960s. There is. however, a historical

record that clearly states that the species

occurred farther north-cast: in the early

1900s, Belcher (1914) recorded a Rufous
Bristlebird in ‘a patch of scrub about two
miles [3.2 km] south-west of Torquay’,
which is approximately 1 km north-east of
Bell's Beach (this site was originally

referred to as being west of Torquay
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[Belcher 1913]. but was subsequently cor-

rected); since the mid-1990s, Brisllcbirds

have regularly been heard calling from an

area of coastal scrub roughly half-way

between Torquay and BelTs Beach (on the

clifftop above the popular surfing area

known locally as ‘Boobs' [38° 21 25 S,

144° 17’ 36"E|) that closely coincides with

Belcher's dccription of this site; up to three

birds can be heard calling there (pers. obs.;

Ian Edwards, pers. comm.; Geoft Morgan,

pers. comm.). These temporally disjunct

records suggest that, on a broad scale, the

limit of the species’ range appears to have

remained relatively constant, but some

fluctuation on a more local scale is also

rellected. with a period of 90 years or so

when there were no records IVom around

‘Boobs’. Notwithstanding this long period

of apparent absence, this site appears to

have been the easternmost extremity of the

distribution of the Rufous Bristicbird, both

in the early and late 20th centuiw.

There are, however, several published

reports of the Rufous Bristlebird trom far-

ther cast, including Gippsland, but all are

either unconfirmed, doubtful or erroneous;

sec Peter (1999) for discussion of these

eastern reports.

Records from the lower reaches of Jan

Juc Creek
I have previously published a record ol a

Rufous Bristicbird farther cast, at Jan Juc

(38° 20' 48”S. 144° 18' 27"E) (Peter

1999), but this w'as treated as a ‘one-off or

accidental occurrence; however, subse-

quent records of the species in the same

area indicate that Bristlcbirds occur there

more often and more regularly than previ-

ously thought.

1. January 1997. The first published

record w'as of a Bristicbird that I heard

calling (a loud, characteristic song, which 1

have rendered as see~say\\ see-sa\\\ see-

saw. see-o-\vce) from a large thicket (here-

after referred to as ‘Thicket T) at the edge

of a residential area, near the southern

boundary of the Torquay golf course,

around the lower reaches of Jan Juc Creek

(c. 1.5 km north-east of ‘Boobs’). This

thicket is situated between a house and a
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road with a busy car park, and varies in

height from 1.5-4 m tall. It consists mostly

of Coast Wattle Acacia sophorae and Coast

Bcard-hcath Leucopogon parviflonis,

mixed with some Coast Tca-trce

Leptospenmun laevigatum in vai*ying pro-

portions. There is clear space for about 30

cm above the ground. The projective

foliage cover (the proportion of the ground

that would be shaded by the foliage if lit

from directly above) of the vegetation in

this thicket is 80% (Peter 1999). I subse-

quently heard a Bristlebird calling vigor-

ously from this thicket on 28 January 2002.

2. 26 March 1999. A Bristlebird was
heard calling from low, densely vegetated

sand-dunes near the Jan Jiic Surf Life

Saving Club, about 100 m north-east of

‘Thicket T (pers. obs.). The dunes are

about 150 m long, and are situated at the

mouth of Jan Juc Creek, in a gap in the

cliffs of Half Moon Bay. The vegetation is

mostly low, dense coastal scrub, reaching

up to about 3 m tall in the swale, but quite

stunted and prostrate, and less than 30 cm
tall on the crest of the fore-dune. It is dom-
inated by Coast Wattle, and has a large

patch of Coast Tea-tree, with scattered

Coast Beard-heath around the edges and a

few scattered Common Rice Flower
Pimelea humiiis. The overall projective

foliage cover is 80-90%. There is quite a

diverse ground-cover, comprising mainly

Marram Grass Ammophila arenaria, tus-

socks of Knobby Club-rush fsolepis

nodosa. Cushion Bush Leucophyta
brownii, Karkalla Carpohrofus rossii and

Hairy Spinifex Spinifex sericeus, all of

which proliferate in areas not vegetated by

taller shrubs. There is much tangled, dead

monocotyledonous vegetation below the

shrubs; this patch of coastal vegetation,

therefore, appears to be sub-optimal habitat,

as although the shrubs provide a high level

of foliage cover overhead, there is little

open space in the area about 30 cm above

the ground below the shrubs (preferred

habitats have low dense [>60% projective

foliage cover] overslorcy and sparse or no

undergrowth, forming an open area up to I

m above the ground; see Peter 1999).

In addition, since 2000, a pair has been

regularly recorded in a residential garden,

c. 150 m south-west of ‘Thicket T, and

was thought to have bred there in 2001, as

Bristlebirds were seen carrying food (Ian

Edwards, pers. comm.). This garden
adjoins a patch of coastal scrub which is

linked with ‘Thicket 1* by a narrow linear

strip of low coastal vegetation that has

been progressively replanted since about

1996. This strip was previously a gravel

road that had become overgrown with

environmental weeds, especially Coast

Wattle, Coast Tea-tree, New Zealand
M irror-bush Coprosma repetis and
Boneseed Chrysanthemoides monilifera

(Ian Edwards, pers. comm.), all of which

were removed before the area was planted

with a diverse range of indigenous shmbs,

though predominantly Moonah Melaleuca

lanceolata. Coast Pomaderris Pomadenis
paniculosa. Coast Beard-heath and
Drooping Sheoke Allocasuanna verticilla-

ta. The vegetation is up to 2.5 m tall, and

the projective foliage cover in this corridor

varies greatly; in some thickets, it exceeds

80%, but other areas arc much more open,

lack a shrub layer, and arc vegetated with

sword-sedge Lepidosperma, sedges
Ghania and tussocks of grasses.

Bristlebirds can be clearly heard calling as

they move along this corridor. The garden

itself, on the landward side of the corridor,

is relatively newly-planted and comprises

over 50 species of trees, shrubs and
ground-covers that are locally indigenous.

As the garden is in an embi^onic stage, its

structure is still rather low and open,
though some shrubs, situated at the end
nearest to the corridor, arc denser and
more prolific than in the remainder of the

garden. Adjacent to the garden, on the

other (seaward) side of the corridor, there

is an extensive patch of extremely dense

low (generally <1.5 m tall) scrub which
consists almost exclusively of Coast
Pomaderris, with a few scattered Moonah
and Coast Beard-heath shiaibs. Bristlebirds

occur in all three areas (scrub, corridor,

garden); when in the garden, they appear

to occur mostly among the vegetation

nearest the corridor, especially in a dense

clump of Scaberry Saltbush Rhagodia can-

dolleami, though they have also been seen

among tussocks, and even bathing in the

open in a shallow water-feature (Ian

Edw'ards, pers. comm.).
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Clifftops at Half Moon Bay, Jan Juc
The lower reaches of Jan Juc Creek arc

separated from extensive tracts of coastal

scrub farther south-west by a large, niore-

or-less continuous belt of scrub along the

top of the cliffs bordering Half Moon Bay.
Jan Juc. The clifftop vegetation is generally

stunted, mostly <1.5 m tall, and varies in its

degree of cover: in some places it is partic-

ularly dense, but elsewhere it is extremely

degraded and eroded, where thickets or
individual shrubs are sparsely scattered,

with much bare ground, grass or weedy
growth separating them. The vegetation

consists largely of salt-pruned Moonah or

dense banks of salt-pruned Coast
Pomaderris. interspersed with, in a few
places, some sparsely scattered Commt)ii
Rice Flower and Coast Beard-heath. In

addition, as indicated earlier, many degrad-

ed areas have been densely planted out with

indigenous species of shrubs and ground-
covers. As this planting has occurred in

stages since 1987. it has created a mosaic,

largely dominated by mature scrub, inter-

spersed w ith scattered patches of vegetation

of varying age. and some open degraded
areas. The aim of this revegetation is to link

isolated patches of mature vegetation with

a continuous corridor (Ian Hdwards. pers.

comm.; Cicoff Morgan, pers. comm.).
In addition to the records around the lower

reaches of Jan Juc Creek. Rufous Bristlebirds

have been recorded along these clif'tlops. On
6 September 1998 a Bristlebird was lieard

calling from the clifftop near Bird Rock, at

south-western end of Half Moon Bay (pers.

obs.). It was heard ifom the beach, c. 100 m
below, so it w'as impossible to pinpoint the

exact location of the bird. Subsequent exami-

nation oflhe clifftop revealed that in the gen-

eral area where the Bristlebird was calling

from there w ere sections of dense semb and

open degraded areas with no shrubs, and
heavily infested w'iih invasive weeds. It

would seem unlikely that it was present in

the open weedy area, but. as this section sep-

arates patches of coastal scrub. Bristlebirds

must have passed through this area to reach

the sites arouml the mouth of Jan Juc C'reek.

Even though Bristlebirds occasionally cross

open areas, such as roads (Higgins and Peter

2002), they are known to be reluctant to tra-

verse extensive open areas betw'cen habitable

patches of vegetation (sec below).

Discussion

The presence of Rufous Bristlebirds at a

site is usually betrayed by their distinctive

strident call (e.g. Wilson ct uL 2001:
Higgins and Peter 2002). At various loca-

tions in the eastern part of the species'

range, such as at nearby Point Addis and at

Airey’s Inlet. Bristlebirds call throughout
the year and can be heard calling at any
lime of day (Peter 1999; Wilson et at.

2001). That there had been so few records

of calling Bristlebirds round Jan Juc before

their apparent establishment nearby in 2000
strongly implies that the species w'as not

usually present there. The occurrence of
calling birds there was sporadic, though
there was some degree of seasonality, as all

records around the lower reaches of Jan Juc

Creek were in either January or March,
which roughly coincides with the end of the

breeding season. This liming raises the pos-

sibility that the birds recorded in 1997 and
1999 may have been yt>ung ones forced out

of their natal territory. The record in

January 2002 also Ills this pattern, but. as

the species had apparently become estab-

lished in the area by then, it might also have

been a member oflhe breeding pair (whose
territory could, theoretically, encompass
this area) t)r some other bird altogether.

As the records detailed above are just a

few kilometres north-east oflhe eastern-

most published records, they may appear

to be of little consequence, [lowever, the

species is considered resident or sedentary,

with pairs maintaining permanent territo-

ries of up to 3 ha (Wilson et at. 2001;
Higgins and Peter 2002). In addition, the

Rufous Bristlebird rarely flics, and its

fligiit is feeble when it does (e.g. Belcher

1914; Du Ciiiesclin et at. 1995: Higgins

and Peter 2002); thus. Bristlebirds move
mainly by running along the ground (with

paces that are only a few centimetres
long!). This limited pow'cr of dispersal

brings into perspective the magnitude and

potential signitkance fora small teiTcslrial

species such as this to disperse over a dis-

tance of several kilometres.

These records al.so give a good indication

oflhe importance of rcvegelalion activities.

As some oflhe clifftop vegetation at Half

Moon Bay is patchy, with a few large areas

of depauperate scrub or open degraded
areas, these might usually restrict any
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potential dispersal by Bristlebirds. This has

been illustrated at a site near Port Campbell,

where an area of suitable habitat remained
uninhabited by Bristlebirds, even though it

was separated from an occupied area by
only 200 m of open paddocks, with the

birds apparently unwilling to traverse the

section of inhospitable habitat (Du Guesclin

el ciL 1995). That they have been able to

extend into previously uninhabited areas

round Jan Juc means that the worth of
revegetated areas cannot be underestimated.

The value of rcvegetalion to create corridors

between blocks of suitable habitat has been
further illustrated at Poit Campbell, where a

disused road reserve was revegetated by
seeding it with indigenous species collected

from nearby (O'Shea 1993; Du Guesclin et

at. 1995); Bristlebirds were recorded in this

revegetated area 5 years later (Du Guesclin

1998). Another indication that Bristlebirds

readily inhabit densely-planted habitats

which have been allowed to become estab-

lished is that the species is often recorded in

bushy gardens at Aircy’s Inlet (Reilly

1991a; Wilson et cil. 200! ). This ability to

occur in regenerating habitat has also been
illustrated after fire. Following the Ash
Wednesday bushfires of 1983, Bristlebirds

were not recorded in some burnt areas for 2

years, until after the vegetation had regener-

ated to such an extent that it provided dense

overhead cover and clear space underneath;

presumably the burnt areas had been too

open for individuals to traverse from nearby

unbumt refuges (Reilly 1991a, b, 2000).

Thus, it appears that the vulnerable
Victorian population of the Rufous
Bristiebird is able to exploit new areas of
habitat made available by the revegetation

of corridors which were previously unsuit-

able or degraded. If put into practice, the

results of this lesson could have a dramati-

cally positive effect on the welfare of the

species in Victoria, the range of which has

become severely fragmented in the past.
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An Observation of Possible Carnivory in the Common
Brushtail Possum

John Peter'

Abstract
The author discusses a case of canivorous behaviour in the Common Brushtail Possum. He reviews
the literature on the subject and concludes that such feeding is opportunistic. {The Victorkm Naturalist,

120 (5 ), 2003, 192-193)

The Common BruslUail Possum
Trichosurus vulpecitla is often depicted as

being strictly herbivorous, eating foliage,

buds, flowers and fruits of a wide range of

native trees and shrubs, especially euca-

lypts and acacias, and exotic plants as well

as various Iierbs and grasses (e.g.

Fitzgerald 1984; Statham 1984; Mcnkliorst

1995; Kerle 2001; Menkhorst and Knight

2001). While this is largely the case, there

is a growing body of evidence which indi-

cates that at least some individuals are

opportunistically omnivorous.

On 25 December 1999. 1 was conducting

a regular spotlighting surv'cy along a road

that bisects a depauperate remnant patch of

Shining Peppermint Eucalyptus willisH-

Swamp Gum E. ovata woodland, which is

surrounded by open farmland, about 2.5

km south of Freshwater Creek, Victoria.

At about 21:30 hr I observed a Common
Brushtail Possum on the roadside at the

careass of a European Rabbit Oryctolagus

cunicuhis. The possum was on the ground,

hunched over the rabbit, and appeared to

be eating it. though it was quickly dis-

turbed and lied into the branches of a near-

by eucalypt. The rabbit appeared not to

have been recently killed, as its eyes were

missing, and probably had been struck by a

vehicle a night or two earlier. There was a

small gash in the rabbit's side which
revealed some Hesh, but no internal organs

were exposed.

Similar foraging behaviour has also been

observed on Flinders Island, in tiass Strait,

where a C'ommon Brushtail Possum was
seen feeding on a road-killed Tasmanian
P ad em e 1o n Thyloga le b i Ila rJieri i

{Lumsden 1997). However, on that occa-

sion, the possum was thought to have been

maintaining a vegetarian diet by consum-
ing the plant material contained within the

pademelon's stomach and intestines; in the

current instance, it is possible that cither

' Birds Australia. 415 Riversdale Road, East

Hawthorn. Victoria 3123

the possum w'as eating the llesh of the rab-

bit, or it was disturbed before it could gain

access to the rabbit’s alimentary tract.

Common Brushtail Possums also prey on

birds, especially eggs and young {Gilmore

1967: Brown cl at. 1993; Major ct al. 1996;

Garnett ct al. 1999; Sadleir 2000). Indeed

this is a major concern in the conservation

of the endangered subspecies of the (ilossy

Black Cockatoo Calyptorhvuchus lalhami

halmatiivinus on Kangaroo Island in South

Australia: predation by possums was found

to be responsible for most nest failures

(Garnett ct al. 1999; Garnett and Crowley
2000). In New Zealand, where Common
Brushtail Possums were first introduced in

1858 (Thomson 1922) and now occur at

unnaturally high population densities, they

have been recorded feeding opportunisti-

cally on meal from various sources, such

as nestlings and fledgelings (and eggs) of

various species of birds, carcasses of other

possums, sheep and deer, dead Black Rats

Rattus ramts caught in traps, scraps of
meat (either raw or cooked) around camps,

and whale-meat hung out to dry in trees

(Gilmore 1967; Brown ct al. 1993; Sadleir

2000 ).

In addition, possums kept in captivity

will readily accept meat (Murray 1977;

Cowan 1990: How 1983), either as a car-

cass (Brown et al. 1993) or butchered or

cooked meat (Scebeck et al. 1984: Janey

Jackson pers. comm.). They will also feed

on the dead bodies of birds inserted into

their enclosure (Brown ct al. 1993), and

one was obsciwed actively capturing a live

House Sparrow Pas.ser domcsticus that had

become accidentally trapped inside the

cage (Morgan 1981 ). There are also obser-

vations of a captive possum deliberately

catching and eating a blowfly (Insccta:

Diptera) (Murray 1977). Further, insects

have also been recovered from the stom-

achs and scats of wild Common Brushtail

Possums (Gilmore 1967; Kerle 1984 and

referenees therein; Sadleir 2000); of 15
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studies cited by Kerle (1984), six reported

insects in the diet of Common Brushtail

Possums. Remains of arthropods have also

been detected in faecal pellets of the close-

ly-related Mountain Brushtail Possum T.

caninus (Seebeck et al. 1984). Although
some insects are thought to have been
taken incidentally when feeding on foliage,

others were probably eaten deliberately

(Gilmore 1967; Kerle 1984: Seebeck et al.

1984).

Therefore, although Common Brushtail

Possums arc largely herbivorous, it is clear

ft'orn these numerous examples that at least

some will opportunistically consume ani-

mal proteins from both vertebrates and
invertebrates, or other animal products
such as eggs, when they are available.
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Weeds Set to Flourish Following Fires

Frances M Johnston' and Stuart W Johnston

Abstract
The effects of the recent fires of 2002-2003 caused extensive damage to large area of thre Australian
Alps. One of the secondary impacts of these fires observed during a recent survey of Kosciuszko
National Park was the proliferation of weed popultions. The weed populations have the potential to
negatively impact on native vegetation recovery, posing a serious management issue. {The Viaoriun
Naturalist 120(5). 2003, 104-197)

Fires in the subalpinc and alpine regions

of the Snowy Mountains occur only in rare

and exceptional circumstances such as

the severe drought and extreme fire weath-
er conditions seen across south-eastern

Australia during last summer. The fires

that began with a series of lightning strikes

in early Januaiy 2003 have been the worst

fires in the Kosciuszko National Park area

for at least 60 years. At their peak, the

number of fires in the area reached 50,

with one bushflre complex stretching some
1.8 million hectares burning from
Talbingo, in the noith of the Park to Bright

at the foot of Mount Buffalo in Victoria's

Alpine National Park (NPWS Press
Release. 2003). Now that the fires have
finally been extinguished the assessment of
their impacts has begun.

During a trip through the Snowy
Mountains from Jindabyne (through
Guthega, Talbingo, Khancoban,
Cabramurra) to Tumut. the damage from
the 2003 fires was plainly evident. Along
this route approximately 85% of the Park

has been affected to some degree by the

fires, with a mosaic of effects from low
intensity fires (where the effects were only

a partial burn of the undergrowth) to high

intensity tires, where everything including

the organic topsoil has been burnt. The
high intensity tires have left large areas of

vegetation reduced to charred, iwdsted

sticks and mounds of grey ash with the

complete loss of all vegetative cover and

' School of Environmental and Applied Sciences,
Griffith University. PMli 50, Gold Coast Mail Centre,

Queensland 9726
Email: frances.johnston(a;bigpond.com
' Forestry Department, .School of Resource and
Environmental Science, Australian National
University, Canberra. ACT 0200

litter, and a change of soil structure. This

change to the soil has left the area highly

prone to future soil erosion (SW Johnston

pers. obs.).

Of course, fire is a natural process in

Australia with much of the landscape cov-

ered by fire-adapted flora. Many of the

characteristic plants found at the lower ele-

valions of the Australian Alps are adapted

to survive and regenerate following llrcs,

whilst other plant species require tire to

germinate their seed. So, despite the exten-

sive fires there is already new^ growth
appearing in the blackened surroundings.

Eucalyptus trees, which after the fires

appeared as lifeless sticks, were alive with

new green-red epicormic shoots a few
weeks later. Grass tussocks which were
just charred lumps in the landscape are

now sprouting with new green shoots.

These areas, where new plant life is now-

appearing, were exposed to low- or moder-
ately low intensity fires. In areas w'here the

fires were particularly intense, for example
around Cabramurra, the landscape remains

a black desert of ash and dead timber. It

will take many years for these areas to

fully recover.

In less severely affected areas the regen-

eration of the natural flora is a wonderful

sight to behold. However, along with
native species there has also been an

explosion of weeds. Weeds are often able

to gemiinate from seeds stored in the soil

or reshool from rootstocks in soil now
enriched with nutrients. Native flora is

often slow to germinate and grow, particu-

larly in the harsh conditions found in the

high altitude areas of the Snowy
Mountains (Stock 1999). With the removal

or reduction of native vegetation and expo-

sure of bare soil the fire affected areas are

ripe for colonisation by weeds (Zammit
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and Zedler 1988; Wahren et al. 2001). In

areas with high intensity burns, this threat

could be even more pronounced because
competition for the weed species is even
less. The organic topsoils have been (par-

tially) lost, making establishment of
natives even slower in these areas. This
effect has been noted in the past in the

Australian Alps after much smaller fire

events (Morgan and Lunt 1999; Marct and
Wilson 2000; Wahren et a!. 2001 ).

Exotic plant species are common in the

Australian Alps (Johnston and Pickering

2001a). A total of 175 alien vascular plants

arc recorded in the subalpine and alpine

areas, representing 41 families and 122
genera. Within Kosciuszko National Park
165 exotic taxa are recorded, with 136

(80%) of these found along roadsides and
paths, and 79 (58%) around resorts. These
exotics vary in their life histories and toler-

ance to environmental and disturbance
conditions (Johnston and Pickering 2001a).

During the recent fires, one area where the

majority of vegetation survived unscathed

was the verges of the roads and trails.

which are scattered across the Snowy
Mountains. Unfortunately these areas,

which often act as fire breaks, are mostly
dominated by weeds (Fig. I). These weeds
now have the opportunity to spread into

the fire-disturbed surroundings. The weeds
which may spread will depend on several

factors including the biology of the weed
(vegetative versus seed regeneration, adap-
tation to fire and life history) and the fire

regime (intensity, frequency of occurrence,

season of occuirence and scale of the fire)

(Briese 1996).

A brief survey of the road verges after

the fires revealed a suite of weeds includ-

ing most commonly the species. Clover
Trifolium spp.. Sweet Vernal Grass
Anthoxanthum odoraium^ Brown Top Bent
Agrostis capi Ila ris . Sheep Sorrel
Acetosella vulgaris and Dandelion
Taraxacum officinale) (species already
present before the fire events). One partic-

ular weed, found along the roads is Yarrow
Achillea millefolium. Prior to the fires

Yan'ow was identified as a serious threat to

the integrity of the high altitude vegetation

Fig. I. Some of the fire damage observed across the Snowy Mountains. The vegetation in the fore-
ground is predominantly Yarrow Achillea millefolhim, Paterson’s Curse Echiiim plantagineum and
Sweet Vernal Gr^iss Andioxantlwm odoratum. Photo by Stuart Johnston.
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Fig. 2. Distribution of fire damage. Note that the vegetation along the roadsides was relatively

untouched by the fires. This vegetation is predominantly exotics, the white Howers are those ot the

weed. Yarrow Achillea millefolium. Plioto by Stuart Johnston.

comiTiLinilies (Johnston and Pickering

2001b). This exotic dominates many road-

sides throughout the Park. paiTiciilarly at

higher elevations, in areas of high water,

sediment and nutrient runoff (Johnston and

Johnston, unpublished data). Yarrow with

its high seed output, extensive rhizome

growth and tolerance to a wide range ot

environmental conditions is highly com-

petitive in bare ground ( Bourdot and Field

1988; Csurches and Edwards 1998;

Johnston and Pickering 2001b). It is able

to grow and (lower at high altitude, tlower-

ing and setting seed even in the alpine

zone (Johnston and Pickering, unpublished

data). With its rapid growth rate and result-

ing strong root competition. Yarrow also

appears to out-compele the dttminant grass

of the natural herbficlds. Snow Grass Poa

fenveettkw (Johnston and Pickering unpubl.

data). However, shading from shrubs and

trees can limit the spread of Yarrow
(Bourdot et al. 1984). With competition

and shading from native vegetation

removed due to the fires. Yarrow may
spread into the burnt and now nutrient

enriched areas of subalpine woodlands.

During our trip, we travelled along

Schlinks Pass (the road that passes from

Guthega to Gcehi), where we stopped al

permanent sites set up to study the spread

of Yarrow in December 2000 (Fig. 2).

Yarrow was identified as having already

moved into previously natural areas where

it had never been recorded before the fires.

This occurred in a period of only four

weeks after the fires were extinguished.

The establishment of undesirable exotic

plants will cause difficulties for restoration

of the fire affected areas (Marct and

Wilson 2000). In the next couple of years

the rapid germination and growth ol the

many exotics may limit the germination

and establishment of early succcssional

native species in bare areas created by the

fires (Morgan and Lunt 1999: Marct and

Wilson 2000; Wahren el al. 2001). For the

various agencies' staff associated with the

Australian Alps National Parks, the fires of

2003 will have many ramifications al

many levels. One will be the increase in

the number and perhaps diversity of seri-
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ous weed species and their spread into

areas previously not affected by weeds,
and the corresponding increased threat to

conservation of the native flora communi-
ties. The adult weeds that survived the fire

are an obvious visible focus for weed con-

trol (currently underway by NPWS and
other similar agencies, D Woods, pers.

comm.). Given their potential threat to

spread into previously natural areas away
from the formal roads, tracks and other

infrastRicture, the emphasis of land conser-

vation in the Australian Alps should be to

monitor and control the weeds in these

new areas before they gel the chance to

establish. Follow up programs will also be

needed to exhaust the future source of
weed propagules in the soil until the natur-

al areas have a chance to re-establish.
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Does Alpine Grazing Reduce Blazing?

RJ Williams'

Abstract
The 2003 fires burnt thousands of hectares of treeless alpine and subalpinc vegetation on the Bogong
High Plains. Much of the Bogong High Plains is subject to summer grazing by cattle, and there is a

common perception that such grazing reduces the incidence or severity of fire in alpine environ-
ments. or. as popularly expressed, ‘Alpine grazing reduces blazing'. But is this simple, even logical,

proposition correct? 1 address this question, in the light of past and current research on the dynamics
of alpine vegetation, the behaviour of both cattle and fire, and some preliminary observations of the

extent and severity of the 2003 fires on the Bogong High Plains. I conclude that the extensive body
of .scientific evidence lends no support to the proposition that alpine grazing reduces blazing. (77?t^

Victorian Naturalist 120(5). 2003, 197-200)

Introduction

The widespread fires of January 2003
burnt large tracts (tens of thousands of
hectares) of the Victorian alpine and sub-

alpine country. The treeless heaths, grass-

lands and bogs of the Bogong High Plains

and surrounding peaks were extensively

'CSIRO Sustainable Ecosystcm.s PMB 44 Winnellie
NT 0821 Email: ciick.williams(«)csiro.au

burnt. These vegetation types arc typically

short, due to the extreme climatic condi-

tions - low temperatures, winter snow,
frost, wind - that characterise high altitude

environments. Although fire is infrequent

in alpine landscapes (Williams and Costin

1994; Costin et ai 2000; Williams et al.

2003), there is a common perception that
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grazing by domestic livestock reduces the

incidence and/or severity of fire in alpine

environments, or, as popularly expressed,

'Alpine grazing reduces blazing'. As
someone who has been conducting

research in alpine environments for over

two decades. I have been asked to com-

ment on this proposition. In so doing, I

will bricHy mention the strong research

tradition that exists in the alps, the nature

of the alpine tire regimes, and then address

the specific issue of alpine grazing and

blazing.

Research in Australian alpine environ-

ments
There is a long history of ecological

research in the Australian Alps (Good

1989) and their basic ecology is currently

well understood. Research has addressed

the evolution of the landscapes, the climate

and soils, vegetation dynamics, the fauna,

conservation values (soil, water and nature

conservation), and. importantly, the

responses of alpine ecosystems to distur-

bance, including grazing by domestic live-

stock and tire (Williams and Costin 1994;

Costin ct ai 2000; Williams et al. 2003).

This research has described the basic

processes by which alpine landscapes

function, and is centra! to the current ques-

tions of fire and land management.

Fire regimes in Australian alpine land-

scapes

When thinking about fire we must think

about fire regimes. A tire regime, and the

associated impacts of regimes on tlora and

fauna, is much more than an individual

fire, no matter how large and intense, l-'ires

may vary in spatial aspects such as intensi-

ty and aerial extent, and these components

of a regime are usually very apparent,

especially at the time of any fire!

However, the temporal aspects of fire

regimes, such as lime ol year that a fire

occurs, the frequency of tire, and, impor-

tantly, the interval between fires, are less

apparent, but equally important to soils,

plants and animals as the spatial aspects

(Bradstock et al. 2002).

Historically, fire in alpine environments

is infrequent, with many decades between

fires, because the combinations of events

that are needed for alpine country to burn -

an ignition source, drought conditions, and

severe fire weather -- only occur several

times per century (Leigh et al. 1987;

Banks 1989; Wahren et al. 2()()1).

Aboriginal people are known to have used

the high country, but the extent and fre-

quency of Aboriginal burning in alpine

vegetation is unknown.

Prior to 2003, the Victorian high country

was last burnt extensively in 1939 (Carr

and Turner 1959). On both occasions fire

weather was severe, and there was wide-

spread drought. (9n both occasions on the

Bogong High Plains, most of the snowgum
woodlands were severely crown-scorched

or crowm-killed, extensive areas of heath-

land were also burnt, some areas of grass-

land burnt, as did some sphagnum bogs

(Carr and Turner 1959; Parks Victoria,

unpublished data).

Landscapes, and the various components

of landscapes, are differentially flamma-

blc, and the alpine landscape is no excep-

tion. The most flammable pans of the

alpine and treeless subalpine landscape are

the closed heathlands. Lxperimental work

by Roger Good in Kosciuszko (Good

1982) has show'U that the shrubs are more

Hammable than the grasses. The closed

heathlands also occur on sleeper slopes

(Williams et al. 2003) and a fundamental

feature of fire behaviour is that, if lire is

burning up hill, then potential rate of

spread, and therefore intensity, increases

with increased slope (Luke and McArthur

1978).

Thus, where the 2003 (Ires burnt alpine

vegetation, the heathlands were severely

burnt, causing 100% shrub canopy kill,

and virtually 100% exposure of bare

ground. Al the time of wTiling the extent of

burning, by vegetation type, had yet to be

quantiHed, but it w^as apparent from initial

inspections that the most severely burnt

areas were the heathlands. This w'as also

the case on the Wellington and Holmes

Plains following the so-called Caledonia

Fire of 1998 (Wahren et al. 2001). Even

relatively low intensity fires in alpine

heathland can cause such canopy kill and

exposure of bare ground, as shown by a

small scale tire in the Mount Fainter region

in 1984 (Wahren ei al. 1999a).

Grasslands, on the other hand, occur on

gentle slopes, and the grass fuels are less
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flammable than the shrub fuels. There are

numerous examples from the Bogong High
Plains where fire has burnt dense heath-

land, causing 100% scorch in the shrub
canopy, but has petered out as it reached
the adjacent grasslands. There are even
examples on steep slopes, e.g. on Spion
Kopje where 0.1-1 ha areas of snow patch

herbficld/grassland were iinburnt, even
though the surrounding heath was severely

burnt.

The 2003 fires also burnt many sphag-
num bogs on the Bogong High Plains,

despite the peaty soils being moist at the

time. The bogs are dominated by shrubs
and are often surrounded by closed heath

(Wahren et ai 1999b). Thus, if the sur-

rounding closed heath burnt, the bog
invariably burnt. This pattern also occurred

in subalpine hcathlands and bogs of the

Wellington and Holmes Plains following
the 1998 Caledonia fire.

Docs alpine grazing reduce blazing?
The proposition that ‘Alpine grazing

reduces blazing’ is based, amongst other
things, on an assumption that grazing
reduces fuel such that, across the land-

scape, fire intensity and/or extent in the

event of lire is reduced. Docs the field evi-

dence support this view? I argue, on the

basis of what we know about cattle diet

and behaviour, and the biology of alpine

vegetation, that it docs not.

First, consider the cows. Studies on the

diet and behaviour of cattle showed quite

clearly that they have preferences about
which species they eat, and where they
graze (van Rees 1982: van Rees and
Hutson 1983). Cattle prefer the open
grassy communities, where there Is the

greatest abundance of palatable species,

and cattle can move freely. In contrast, cat-

tle spend little time in the closed heath
communities, because there are few palat-

able herb species, and the dominant shrubs

{Prostantheru cuneata, Phehalium sqiia-

nntlosum. Orites tcmcifolia) are not palat-

able. If they arc avoiding the closed heath,

and do not graze the shrubs, by what
mechanism do cattle reduce the fuel loads

in this part of the alpine landscape?

Next, consider the ecology of the hcath-

lands. Long term monitoring plots set up in

the open- and closcd-heathlands around

Rocky Valley in 1946, and which have
been monitored ever since, show quite
clearly that there has been no effect of cat-

tle grazing on shrub cover - and therefore

tuel loads - over this 60 year period
(Wahren et a!. 1994; Wahren 1997). This
was also the case for shrub cover at Mt
Fainter, on the Bogong High Plains, over a

15 year period following a low intensity

lire in 1984 (Wahren et al. 1999a). These
results - no effect of grazing on overall

shrub cover, as would be predicted from
van Rees’ diet and behaviour work - have
been shown from several other long-term

monitoring sites in heathland on the
Bogong High Plains (Wahren et al. 1994;

Williams et al. 1997).

On the Bogong High Plains, the closed

heath communities cover about 25% of the

treeless plains, and shrubs dominate the

understorcy of much of the snow gum
woodlands. Thus, hcathlands arc the natur-

al conduits through which lire will pass,

whether grazed or not. This was the case in

both 2003, and 1939, when, incidentally,

the stocking rates on the Bogong High
Plains were much higher than today. The
notion that cattle ‘keep the country open’,

and ‘control the undergrowth’ and thereby

‘reduce the fire risk' is therefore contrary

to our knowledge of both the biology of
alpine hcathlands, and the behaviour of
cattle within those hcathlands.

By contrast, in the grasslands, herbfields

and open heaths, cattle do reduce vegeta-

tion cover, and thus potential fuel. These
are the places where cattle prefer to graze,

and where the abundance of the preferred

species, such as snow grasses, snow daisy,

most other herbs, and some palatable
shrubs (e.g. Alpine Star Bush, Asterolasia

Uymallioides\ Alpine Grevillea, Grevillea

australis), is highest. However, even
though gi-azing does reduce grass and herb

biomass, (Williams et al. 1997; Wahren et

al. 1994) and may have local impacts on
fire behaviour, grazing is highly unlikely

to have an effect on fire extent and severity

at the landscape scale. The herbaceous
species constitute the least flammable fuel

types, and the grasslands also occur on the

gentle slopes. Thus, any fuel reduction
effect as a result of cattle grazing is occur-

ring in the least flammable part of the

landscape.
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Finally, preliminary data from the

Bogong High Plains, collected soon after

the 2003 fires, indicate that there are no

consistent effects of grazing on lire severi-

ty and extent at the landscape scale (RJ

Williams. C-II Wahren and WA Papsl,

unpublished data). Surveys were undertak-

en in burnt, ungrazed counti-y in the Mount

Nclse/Heathy Spur/Watchbed Creek region

(which has been ungrazed for 12 years)

and burnt, grazed country in the Rocky

Knobs/Cope Creek region. I cannot present

the data in detail here, and further analyses

are needed, but two patterns are notewor-

thy. First, the pattern of burnt heath abut-

ting unburnl grassland, as described above,

appears to be common in both grazed and

ungrazed country. Indeed, some unburnt,

or very patchily burnt, areas of grassland,

may be interspersed with patches ot burnt

closed heathland, indicating that fire can

jump dozens of meters over grassland,

whether grazed or not. and burn the heath.

The second is the pattern of minimum
diameter of the charred branches of the

burnt shrubs, which is a measure ot fire

intensity, within the areas ot burnt heath.

We found no difference between grazed

and ungrazed sites in the mean diameter of

thousands of twigs sampled from hundreds

of shrubs (data available on request), rhus.

at least in our sample regions, where the

hcathlands burnt, they burnt with the same

intensity regardless of grazing. Much more

detailed examination of these and other

patterns is obviously needed in coming

years, but these observations of the pat-

terns of burning thus far indicate that there

arc no obvious variations in burning pat-

terns at the landscape scale that can be

attributed solely or primarily to grazing.

‘Alpine grazing reduces blazing' is a

very simple proposition; it seems logical,

even obvious. However, given our knowl-

edge of alpine ecology, the behaviour ot

both cattle and fire, and preliminary obser-

vations of fire impact and extent on the

Bogong High Plains, 1 can but only con-

clude that, across the landscapes of the

Bogong High Plains, the proposition is not

supported by the current body of evidence.
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Bogong High Plains After the 2003 Fires

Introduction

The late summer fires this year (2003)
were the most extensive wildfires since

1939. The two largest fires were in the

north-eastern ranges of Victoria and the

Big Desert. There was a scattering of other

fires elsewhere in Victoria, notably around

Beechwoilh and the Pilot Range in north-

eastern Victoria.

I inspected the Bogong High Plains and
approaches over two days (17 and 18

February), just after the fires had passed.

These are my first impressions of the most
readily apparent ecological impacts of the

fires. A comprehensive scientific statement

of all the impacts of these fires is a matter

for the future.

Situation

Slopes

The forests on the slopes that lead up to

the Bogong High Plains, from the Ovens
Valley, were among the areas first burnt

by the extended north-east fires. The fires

were often of high intensity and burnt
rapidly. None of this is surprising, given

the steep slopes and the high fuel loads of
these wetter forests that arc dominated by
Alpine Ash Eucalyptus delegatensis and
other wet forest trees. In some areas, for

example around Howmans Gap and
Bogong township, fires burnt up to the

edge of the settlements two or three times,

on separate days and from different direc-

tions. Nevertheless, large areas of forest

remained unburnt or only partially burnt.

The lower slopes, which had lower fuel

levels, tended to be less intensely burnt,

and there are many unburnt patches and
hillsides. The upper slopes were severely

burnt. I estimate that perhaps around 20%
of these wet forests were unburnt and a

further 30% were burnt in the lower strata

only. That is, the tree canopy remained
unburnt as the fire did not 'crown’. Both of
these conditions would be mapped as

'unburnf from aerial suiwcys, because it is

very difficult for aerial or satellite mapping
to 'see’ through the green canopy. Current

forest management processes in Alpine
Ash forests are largely based on the

premise that such forests are either com-

pletely consumed in a wildfire or essential-

ly untouched, and do not take into account

partly burnt forest.

High Plains

These were the first major fires to burn

across the High Plains since at least the

1920s or 1930s. They started from light-

ning strikes in high summer after many
years of drought, in a year of near-record

low rainfall. To this extent, they were 'nat-

ural’ fires. Some areas were very severely

burnt, notably Mt McKay and Heathy Spur
leading towards Ml Nelse, while other

areas remained completely unburnt.

Likelihood of being burnt
Many factors contributed to the likeli-

hood of a site being burnt. Some of the

most important are discussed below:

Fuel quantity

High levels of standing fuel increased the

likelihood of being burnt. Shrubby areas

generally supported higher fuel levels than

surrounding grasslands and so were more
likely to bum. Indeed, in many areas iso-

lated shrubs w'ithin grassland were burnt,

while the surrounding grasslands were
unburnt. Snow' Gum-dominated areas were
more readily burnt, and in higher intensity

fires, than suiTounding treeless vegetation.

Many of these Snow Gums Eucalyptus
pauclflora will now regenerate from ligno-

tubers because the standing trunks have
been killed. Few Snow Gums escaped
being burnt.

Burnt heathland and woodland, grazed by stock

before the fire (note the stock trail, lower left to

upper right) approaches to Mt McKay.
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Fuel type

The drier slopes and tops of hills were
more likely to be burnt than were damp
bogs, but this was such a dramatically dry

season that many bogs did burn. A fort-

night after the fire from had passed, bogs

on the southern slopes oi' Ml Nelse were
still issuing smoke from the burning peat.

In some bogs, the fire skimmed the shrub-

by upper layer but did not burn into the

underlying peal, while in others the elevat-

ed and drier Sphagnum peat burnt.

Slopes

Steeper slopes were more likely to burn

than flatter areas. Protected exposures
(such as south-facing slopes) were less

likely to burn, presumably due to higher

moisture levels in the soil and vegetation.

The Mt Nelse snow patch, although
unburnt in these fires, is now completely

surrounded by burnt vegetation.

Fire comlitions

The site characteristics mentioned above
affected the likelihood of being burnt. But

perhaps the overriding impression is that it

was the nature of the fire front and the time

it hit that most determined whether a site

was burnt and how intense that fire was. If

the fire front arrived towards evening
(when temperatures and wind speeds were

often lower) there was a high likelihood of

the fire being patchy and not burning
damper vegetation, such as bogs. If the fire

front arrived towards the middle of the

day, and when wind speeds were higher,

then the fire was likely to burn all vegeta-

tion at that site. As a result, some highly

susceptible sites (such as steep, north-fac-

ing slopes covered by dense shrubs) were

unburnt and some moist, fiat bogs w'cre

burnt. Thus, chance played a major role.

Regeneration

Depending on seasonal conditions, the

forests of the slopes will regenerate suc-

cessfully. Intervention may be necessary in

small areas adversely affected by suppres-

sion operations (such as firebreak or fire-

line construction) and where long-lived

weeds have been able to establish and

spread after the fires. Recently-logged

forests dominated by .Alpine Ash that were

burnt in these fires may need to be reseed-

ed to re-establish the Alpine Ash canopy.

;

: 3

Ankle-high heath
Williams. CSIRO).

on Mt Nelse (plus Dick

> - * -i'-

Burnt peat bog. Rocky Valley.

Sedge Carex gaudichaudiaini regenerating in

burnt peat bog. Rocky Valley.

Burnt Heathland.
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Sadly, it is a different story on the High
Plains proper.

Bogs and mossbeds
Many bogs were burnt, in both grazed

and Lingrazed landscapes. High altitude

bogs, although not heavily visited by
stoek, are peculiarly susceptible to damage
from grazing stock. Stock do not readily

enter bogs because the footing is uncertain

and there are few suitable food plants in

bogs. Nevertheless, when a community is

as susceptible to disturbance as are alpine

bogs, even occasional visits have a damag-
ing impact. After these fires, previously
unpalatable species have regrown rapidly,

and now have lush, palatable foliage. At
the same time. Sphagnum moss has been
burnt and removed facilitating stock
access. Thus the bogs now contain far

more palatable forage than usual and are
both easier for cattle to access, and even
more susceptible to degradation due to

peat removal by the fires. Bog recovery in

burnt areas is. even more dependent on
stock exclusion than in areas of unburnt
vegetation.

Grasslands and heathlands

Shrub establishment is greatly facilitated

by burning (and some species are further

facilitated by stock grazing). In the long-

term absence of fire, many shrubby areas

mature to grasslands and herblands, and
dense mallee-like Snow Gum matures to

open grassy woodlands. These non- (or

less) shrubby mature communities are far

less flammable than highly shrubby vege-

Snow Gum Eucalyptus pauciflora burnt in

either 1926 or 1939. Central stem burnt in earli-

er fire and surrounded by many stems of ligno-

tuberous regrowth. These will now die and the
lignotuber will vegetatively regenerate again.

Centuries-old plum pine Focfocarpus lawrencei
(habitat of Mountain Pygmy-possum) on Mt
McKay.

tation. Huge areas of the High Plains will

now return to an immature state with a

high(cr) shrub component. As a result,

they will be more flammable in the ensu-

ing years.

Conclusion

There were many impressions from these

fires some of which include;

• the annihilation of centuries-old Plum-
Pines on Mt McKay:

• the fierceness of a fire that burnt ankle-

high hcathland on Mt Nelsc;

• the drying up of Watch bed Creek (not

previously seen in two decades of field

work);

• the lack of any obvious relationship

between areas that were burnt and areas

that were accessible or inaccessible to

grazing stock;

• the 60-ycar-old Snow Gums that are now
regenerating from lignotubers (as they

did after the 1939 fires);

• the minimal damage from fire suppres-

sion operations.

I’ve presented here just a few impres-
sions in far too few words. But vegetation

and habitat change is at its most active

immediately after fires. The coming Spring

and Summer should be fascinating. It will

be a rare opportunity to visit the High
Country in one of the most interesting

times.

David Cheal
Arthur Rylah Institute for Environmental Research

1 23 Brown Street

Heidelberg, Victoria 3084
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The Waterbug Book

by John Gooderham and Edward Tsyrlin

Publisher: CSIRO Puhlishing, 2002. 240 pages, colour illustrations.

ISBN 0642066683. RRP $39.95

The Waterbug Book aims to 'introduce

the often-ignored diversity of freshwater

macroinvertebrates that can be found in

temperate Australia’. In this, it succeeds
admirably, lllling a near empty niche in this

area. When the authors John Gooderham
and Edward (Eddie) Tsyrlin approached
EPA Victoria looking for sponsorship, \vc

weren't sure of the need for such a book,

following as it did hard on the heels of the

excellent hook by Hawking and Smith on

the same general subject. I^ul, after seeing a

few of their wonderful photographs we
were convinced and we have been greatly

pleased with the final product. The fresh-

water sciences laboratory at EPA contains

the latest invertebrate keys and diagrams

but suffice to say that more than half of the

scientists here have purchased their own
copy of The Waterbug Book and the lab

copies are frequently used.

The Waterbug book begins with a gener-

al overview of different types of waterbod-

ies, a very brief introduction to freshwater

ecology and the life cycles of aquatic

invertebrates. It also provides a very sim-

ple introduction to taxonomy. All of this is

necessarily short and may be fnjstrating to

some readers who want to learn more. But

the references at the end of the book are

organized according to subject which
should allow an interested reader to easily

pursue their interest. There is also a glos-

sary, an essential feature of a book like

this. The book also provides a guide to the

simple collection of water beaslics which

should enable any reader to adequately

collect and preserve their specimens. One
feature that I'm uncertain about is their

simplified key to the major groups of

aquatic macroinverlcbrates. The line draw-

ings arc very cute and clearly designed not

to frighten the novice user but it could be

that the more experienced user will be irri-

tated by them or (more likely) ignore the

1
1
pages of keys entirely.

The book then describes the beasts group

by group. This is where the real strength

and appeal of The Waterbug Book lies as

the pictures John and Eddie have produced

are marvellous. There are pictures of both

the aquatic larval and nymphal forms as

well as many pictures of the aerial adult

stages (where appropriate, of course!).

These are some of the best pictures of
aquatic beasts that I have seen and llie

book is worth it just for them. Many of the

larger orders have conventional keys to

their families with useful and accurate

notes as to their habitat, natural history

and, most usefully, possible mis-identifica-

tions. An aspect of this section which at

limes is strange is the inclusion at various

places of the supposed 'common name' of

the invertebrate family. I must admit that

some of these were new to me (e.g. killer

mayflies or purple perils for the Family

Amelctopsidac) so 1 wonder as to how
common they really arc. Some were quite

amusing such as leptophlebs for the family

Leptophiebiidae! Perhaps other readers

will be encouraged to come up with more
inventive names for future publications.

The book finishes with a listing of the

scores given for many of the families as

used in the biotic index SIGNAL. This

simple approach of providing a pollution

tolerance rating for these families and then

averaging the scores for the families col-

lected at a stream site provides a very good
assessment of stream condition or health,

one that EPA uses regularly. It will enable

the non-professional aquatic ecologist to

make simple and probably reasonable

interpretations of their data.

The book is written in a quirky, amusing

style, clearly rctlccting the dry humours of

both John and Eddie. I found it very read-

able and clearly designed to appeal to the

non-specialist. At the same time, the quali-

ty of the pictures is a joy and the written

notes arc useful for the professional aquat-

ic ecologist. 1 recommend The Waterbug

Book for anyone.

Leon Metzeliiig
Freshwater Sciences, tiPA Victoria

lamest .tones Drive

Macleod, Victoria ."iOSS
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Victoria’s Box-Ironbark Country - a Field Guide

by Malcolm Calder, Jane Calder and Ian McCann

Publisher: Victorian National Parks Association, 2002. 120 pages, 237 photographs.
ISBN 187100229. RRP $29.95

Victoria’s Box-Ironbark region extends

from Stawell in Western Victoria to

Wodonga in the state’s north-east and
takes in the central goldfields area around
Castlemainc and Bendigo.

This book is a timely revised edition of
the VNPA’s guide to the Box-Ironbark
region, first published in 1994 as The
Forgotten Forests. Timely because 83% of
these beautiful, productive and complex
communities have been destroyed but the

remaining forests arc at last being recog-

nised and protected in national parks.

There are many threats to these forests,

with problems such as timber cutting, clear-

ing for fanning, grazing and mining. These
activities have created a fi-esh crop of prob-

lems such as rising water-tables, increased

surface salinity, soil erosion, algal blooms
and the subsequent and ongoing loss of
habitat for native plants and animals.

Bany Traill's photo of harvested firewood

from Box-Ironbark forests and photos of the

landscape after mining arc horrifying.

The format of this book is excellent.

There is a very good introduction to the

natural history of the region, and descrip-

tions of the six broad vegetation and land-

scape types. The photographs that accom-
pany this section are extremely good as is

the stunning cover lay-out and photo of
Kingower State Forest by David Tatnall.

The size is perfect for backpack, trousers

or coat pocket.

The updated maps and data since the

1994 edition will be appreciated by all who
use this Field Guide, and can be used as an

inspirational and persuasive tool when
writing to Governments to plead for the

protection of the forests not yet protected

by national parks.

I was pleased to see the geology
explained in section one, under the sub-

headings ‘Landscape and Landform' and
‘Climate and Soil’. This is a topic some-
times neglected or given scant mention.

The attention to detail in the text is not sur-

prising given the experience and dedica-

tion of the two authors Malcolm and Jane

Calder.

Now to the photography. Who among us

has not used one or more of Ian McCann's
wonderful Field Guides? The photos are

the perfect complement to Malcolm and
Jane’s text. Photographs are also provided

by other well-known and expert photogra-

phers with a full list of picture credits at

the back of the book. There is also a list of
up-to-date nomenclature.

The clarity, definition and good colour
reproduction of the photos makes it easy to

identify most of the plants, although I

would have liked closer shots of the flow-

ers of Stipa scahra subsp. falcata,
Austrostipa mollis and Joycea pallida.

Granted, grasses are hard to photograph
compared to most other colourful flowering

plants.

George Stolfo has provided illustrations

for a few species with minute detail to con-

firm identification. Perhaps an enlargement

of the eucalypt fruit would also have been

helpful.

I found the key community symbols next

to each photograph very useful, providing

instant recognition of the plant community
in which each plant can be found.

This book is a ‘must have’ for the begin-

ner or experienced observer and certainly

for anyone visiting the exciting and beauti-

ful Box-Ironbark country.

Reference
Calder M and Calder J (1994) Forgotten Forests.
(Victorian National Parks Association: Melbourne)

Cecily Falkingham
27 Chippewa Ave

Donvale, Victoria 3111
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Conservation of Birdwing Butterflies

Editors Don Sands and Sue Scott

Publisher; SciCofnEd Ply Ltd and THECA (The Hut Enviro/wiental and Cofuninnitv

Association Inc)(2002). 4H pp. RRP S22 (plus $4 postage within Australia), Order from

SeiComEd Pty Ltd., 2 Emily Street, Marsden, Queensland 4122

The number of books written about
threatened birds and mammals, if contin-

ued at the current rale of publication, could

eventually exceed the number of species of
threatened birds and mammals! On the

other hand, the number of books about
threatened invertebrates is miniscule and

most of these are highly technical, so a

popular publication about invertebrate con-

servation is most welcome. This book (or

more correctly, booklet) is a summary of

the conservation of birdvving butterliics,

with a strong empliasis on the Richmond
Birdwing butterny in Queensland (one of

the popular species seen in the Butterfly

House at the Melbourne Zoo). Butterflies

are arguably the most popular group of
insects, and there arc 34 species of bird-

wing butterflies found from Asia through

to sub-tropical Australia. There arc two
Australian species; the Richmond
Birdwing Ornithoptcra riehmondia and the

Northern Birdwing Ornithoplera priamus.

The book covers a variety of subjects

from several contributors, ranging from the

importance of birdwing butterflies as a

flagship for insect conservation, the food

plants of birdwing butterliics. the natural

history of the Richmond liirdwing butter-

fly and community participation in its con-

servation. the Paradise Birdwing butterfly

in Papua New Guinea, to birdwing butter-

flies in Taiwan.

Of greatest interest is the case of the

Richmond Birdwing butterfly which is

endemic to south-eastern Queensland and

north-eastern NSW. It w'as formerly dis-

tributed from Maryborough in Queensland

south to Gral'ton in NSW in both lowland

and upland rainforest. The main foodplanls

are the vines Pararisfolochia laheyana in

the uplands and P. pravenosa in the low-

lands. The Richmond Birdwing’s abun-

dance and range have declined as a result

of clearing the rainforest for farming,

forestry and urban expansion. Another
threat is that the females will also lay their

eggs on the introduced plant Dutchman’s

Pipe vine Aristolochia elegans, w'hich is

poisonous to the caterpillars. The rccovei-y

programme for this species has involved

protecting remnant rainforest patches in

which it is found, replanting the appropri-

ate food plants, and removing the

Dutchman's Pipe. There has been a lot of

community based support for the recovery

programme with input from schools, com-
munity groups and the aboriginal coopera-

tive Balunyah nursery. 1’he early results

indicate that the Richmond Birdwing is

returning to gardens of southern
Queensland and northern NSW.

I found a few' deficiencies in the presen-

tation of the booklet. First, the images
could be better. This is a production issue

as I have seen examples of Don Sands's
buttertly photos and they arc excellent.

Secondly. 1 think that the order of the

chapters could have been altered, with the

last chapter about the natural history and
recovery of the Richmond Birdwing near

the front. Finally, the geographical cover-

age should have either included more
information about the conservation of bird-

wings through the rest of its Asian distrib-

ution or restricted itself to Australia.

Regardless of these criticisms, the booklet

is wxll worth having because it does pro-

\ idc a lot of detailed information about
conservation of birdw'ing butterliics,

including recent references. One interesting

point for discussion is the dilemma posed
by Tim New in his contribution: the issue

of breeding threatened birdwing butterliics

to sell to collectors (which is the basis of

the buttertly ranching programme in Papua
New Guinea, the aim of which is to con-

serve rainforests by encouraging villagers

to ranch butterliics instead of putting in

coffee plantations) and the contradictory

ban on importing them into Australia

because they are on the CITF^S
(Convention on International Trade in

Fndangercd Species) list.

Alan L Yen
52-54 tkiishy Park Road

Wonga Park. Victoria 3115
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Hair ID: an Interactive Tool for Identifying Australian

Mammalian Hair

Hans Brunner, Barbara Triggs and Ecobyte Pty Ltd

Publisher: CSIRO Puhlishmg, Coliingwood, Victoria, 2002.
!SBN 0643068260. RRP $195

The identification of hair has been a use-
ful technique to aid in marnmal surveys
and dietary analyses in Australia ever since

Hans Brunner and Brian Coman produced
their excellent book The Identijicalion of
Mammalian Hair in 1974 (Brunner and
Coman 1974). The book was especially

useful in providing a chapter on the tech-

niques of preparing the hairs for examina-
tion. It relied on the user visually matching
their samples with photographs of known
Victorian mammals, although a diagnostic

key helped in the initial sorting process.

Subsequently there have been a number of
publications which have added (he charac-

teristics of hair from species in different

regions in Australia (e.g. Valenle and
Woolley 1982). The uses of hair identifica-

tion and its applications in, for example,
predator scat analysis, have been reviewed
and evaluated (Brunner and Wallis 1986;
Lobert and Lumsden 1991).

There are no doubts there were some dis-

advantages in using Brunner and Coman in

the early days and that these partly con-
tributed to a reluctance in the technique
gaining widespread acceptance as a valu-

able accessory tool in mammalogy.
Certainly there were some who had difficul-

ty in mastering the technique and who con-
sidered it not worth the trouble! However,
as the concern of the public for ethical treat-

ment of subject animals grew, so too did the

need for the development of non-invasive
survey techniques and gradually more and
more people turned their hand to hair identi-

fication. There were problems in using the

book, however. It only covered Victorian

mammals and because it quickly went out

of print, it failed to keep up with taxonomic
and distributional changes of species which
occurred rapidly. The book was unable to

finely discriminate between hairs of certain

taxonomically close species (probably
because the differences were indeed small)

and being in black and white limited the use
of pigmentation which can be a useful diag-

nostic aid.

For some time now, leaders in the field

of hair identification - Hans Brunner and
Barbara Triggs - have been working
towards an updated version of the book.
This has culminated in the produetion of
an interactive CD Rom which will be a

huge benefit to mammalogists. The CD has
a searchable database of hair characteris-

tics of 1 10 Australian mammal species that

uses an excellent library of colour pho-
tographs. As well, the CD has a Learn sec-

tion which explains the structure of hair

and describes techniques used to obtain
scale imprints, cross-sections, whole
mounts and profiles.

Why a CD Rom? The publishers state

further species’ records can be added to the

database as they become available. The
CD Rom means much more information
can be stored (than in book form) but
undoubtedly the strength of the format is

its searching facility. One can start with an
unknown sample of hair, enter its features

(maximum width, cross-section profile,

scale type etc.) and a suite of possible
species is provided. The location of your
unknown sample is another characteristic

that can be entered and matched with
known distributions of possible species.

This is an excellent resource. It is easy to

use (a tutorial is provided which demon-
strates the program's features), the pho-
tomicrographs sharp and useful, the ta.xon-

omy up to date and the range of species

adequate (although more would be useful).

The Learn feature has some strengths, such

as a photographic guide to making cross-

sections (including where the materials can
be obtained) and descriptions of how hair

samples can be obtained. The bibliogra-

phy. however, is very dated, with few ref-

erences from the 1990s and beyond.
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In all, I would strongly recommend this

as a very useful tool for the researcher as

well as in appropriate teaching programs.

The authors are to be congratulated and
reassured this contribution wilt ensure their

skills and knowledge will be passed on to

the new generation of field ecologists!
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Biodiversity Symposium Special Issue

Introduction

Tom
The papers in this special issue arose from,

a symposium entitled Review of the
Victorian Klora and Fauna Ciuarantee (FFG)
Act - 14 years since implementation",
organised by the Field Naluralisls Club of
Victoria and held as pari of Biodiversity
month in September 2002. When passed in

1 988. the FFG Act was a pioneering piece of
legislation, but after being in place for more
than a decade, it is timely to review the Act
and to consider developments in conserva-
tion legislation, both in Victoria and else-

where, that could improve the content and
implementation of the Act.

The Symposium attracted a diverse audi-
ence, including field naturalists,
researchers and representatives from gov-
ernment agencies and conservation and
political groups. Published versions of
most ol the presentations at the
Symposium are included in this special
issue, witii the addition of a paper from
Lawyers for forests ( LFF).
The first objective of the FFCi Act is to

‘guarantee that all taxa of Victoria's llora

and fauna can survive ... in the wild'.
Other objectives relate to conservation ol'

communities and genetic diversity, sustain-

able utilisation of flora and fauna, threaten-
ing processes, education and co-operative
conservation cllorts. These objectives are
summarised by Moorrees, and the article

by Walker also includes a summary of the
I'TCi Act objectives.

Moorrees provides a perspective from
the Department of Sustainability and
Environment (DSE). the agency responsi-
ble for administering the Act. He assesses
progress in implementation, noting that

there are cun’ently 532 items listed under
the Act, including 465 individual taxa, and
that Action statements for about 250 of the

listed items have been prepared, lie also
outlines some current developments in

how the Act is implemented by DSE,
including the use of annual Protected Idora
licences for groups such as rail agencies,
the development of a Priority Actions

Royal Botanic Gardens Melbourne. Birdwood Ave.
South Yarra .3141

May'

Information System and the use of
Biodiversity Action Plans at a catchment
management level.

Sutton, who played a vital role in draft-

ing the original legislation, critiques the
Act against the original expectations of
those interested in protecting Victoria's
native biota. Me finds that the Act has
encouraged a strategic and holistic
approach to flora and fauna conservation,
but highlights several areas of concern,
notably lack of use of the powers of the
Act and decline in funding to apply the
Act. He suggests that the Act needs
improvement in a number of areas, such as
the distinction between private and public
land, and recommends strengthening of
enforcement provisions, introduction of
compensation, integration with the Wildlife
Act, and enabling members of the public to

enforce activities under the Act through the
courts (‘third party rights'). These^^same
defects and suggestions are raised in the
review of the FFG Act by LFI- (Walker),
paiticulariy the lack of govemment commit-
ment and resourcing. LFF also raise con-
cerns about the Forest Produce Harvesting
Order, which excludes logging operations
from FFCi controls. In addition, they sug-
gest specific time-frames for actions and
decisions, introduction of annual reporting
on progress of the Act, and expansion of the

role of critical habitat declarations and inter-

im conservation orders (which have been
very rarely used up to now). The disappear-
ance of the Conservation Advisory
C'ommitlee is noted.

W ilson writes on the NSW Threatened
Species Conservation Act. This Act
appears to provide a very useful source of
ideas for improving the FFG Act, in areas
such as third party rights, the ability to list

endangered populations, and the setting of
time-frames for preparation of recovery
and threat abatement plans. Wilson makes
the important point that management of a

large number of threatened species is a

complex challenge, which requires devel-
opment of data management systems to

monitor progress and allow evaluation of
effectiveness of the Act.
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Conservation of lesser-known groups,
such as invertebrates and fungi, has lagged

behind protection of the more charismatic

flora and fauna. It was a feature of the FFG
Act when llrsl introduced that nomination
of all kinds of plants and animals was pos-

sible. May. New, Walsh and Yen consider

the Act in relation to conservation of lesser-

known groups, noting that mass listing in

these highly diverse groups may not be the

most practical strategy. They suggest ways
that conservation of these groups might be
advanced, such as through use of plant

communities as umbrellas or surrogates,

consideration of threatening processes, and
creation of invertebrate and non-vascular

plant policy positions in DSE. They also

discuss the listing of communities under
the Act, and suggest that the concept of
‘community* as applied under the Act
needs to be better defined. These authors

also make the suggestion that published
threat lists for whole groups could be listed

eu bloc under FFG, and note that an inven-

tory of Victoria's biota would allow moni-
toring of progress in describing the biota,

and in assessing it for conservation status.

This special issue is a valuable resource

for understanding the history and current

implementation of the Victorian FFG Act.

Moorrees calls on the community and
experts in biodiversity conservation to

judge progress in species and community

conservation under the FFG Act. It was the

intention of the 2002 symposium to stimu-

late debate on the Act among a broad
range of groups, and dialogue with DSE,
leading to updating of the Act and
improvements in its implementation. The
papers in this special issue contain many
suggestions for how the Act might be mod-
ifed, such as those mentioned above under
each paper. The will of governments to

implement the Act. and the importance of
effective resources are recurring themes in

most of the papers. Creation of a body sim-

ilar to the NSW Biodiversity Advisory
Council is one way that constructive
debate on the Act and its implementation
could be fostered. In any case, it is impor-
tant that Govenimenl and all those with an
interest in the .^ct continue to w^ork on
improvements to the Act so that there is

the greatest chance of meeting the objec-

tives of the Act in guaranteeing the sur-

vival of all Victoria’s llora and fauna.

In addition to acknowledging the speak-

ers at the symposium for their contribu-

tions and (along with Lawyers for Forests)

for providing versions of their presenta-

tions for publication, thanks are due to

Maria Belvedere for organising the sympo-
sium: Malcolm Calder for chairing the dis-

cussion session of the Symposium; and
Anne Morion for working tirelessly to

bring the special issue to publication.

One hundred years ago, D. McAlpine, a government vegetable pathologist wrote in the
Victorian Naturalist Vol. XX, page 160:

‘Now, there are I I dilTercnt species of fungi to be recorded on Lobelias for Australia alone,
and when 1 .state dial 9 ol them have to be added from having been found on a single species of
Lobelia {L. ^ihhosa, l.abill.) collected during the past season by a single member of this Club,
you may be able to fonn some faint idea of what a wealth of new forms awaits the investigator
in this fascinating Held of fungi, and how much still remains to be done in connection with the
fungus-Hora of Australia.'

Not much has changed! In this issue. May et at. states "For macrofungi, recent taxonomic
treatments in south-eastern Australia for genera such as Amariifcu Galcrina. Gvmnopihts,
Hygrocybe atul Mycena have revealed that at least 50% of laxa were previously undescribed,
and most are Australian endemics. For microfungi, particularly leaf-inhabiting fungi of native
plants, many thousands ol' species are expected to occur, but very few have been described.”

Unfortunately or, perhaps fortunately, we will never know how many we have lost!

Conservation is vital.

Vol. 120 (6) 2003 213
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Victoria’s Flora and Fauna Guarantee Act:

A Perspective from the Department of

Sustainability and Environment

Adrian Moorrees'

Abstract
This paper discusses the Flora and Fauna Guaranlee Act 1988 From the perspective oF the

Department oFSustainability and Environment. (The Viewt-ian Nawnilist 120(6)2003,214-216)

Introduction

The purpose of this paper is to discuss

progress in implementing the F'lora and
Fauna Guarantee Act 1988 (the Act)

from the perspective of the Department of

Sustainability and Fmvironment (DSE).

The paper is divided into sections dealing

with three fundamental questions:

• How Tir have we come?
• Where are we heading?

• Are we succeeding?

How far have wc come?
The Act was passed in 1 988 and the inau-

gural Scientific Advisory Committee was
appointed in the same year.

The first Flora and Fauna Guarantee

Regulations were made two years later.

The delay in making the Regulations was

mainly a result of the Act's requirement for

the Scientific Advisory Committee to

establish criteria for listing in regulations.

The FFG Regulations were renewed in

January 2002. The new l^eguiations includ-

ed only minor changes, principally in the

area of structure and clarity of language.

The first nomination, for a ta.xon of

marine opisthobranch. was received in

1991. Seven hundred and two have been

submitted to date (November 2003). The
first batch of listings was made in 1991.

There are now 532 listed items, comprising

465 taxa, 35 communities and 32 potential-

ly threatening processes.

The first Action Statement, for the Bu.xton

Gum, was published in 1 99 1 . There are now
Action Statements for approximately 250

items either published or approved, w'ith a

funher-100 in preparation.

Other achievements to date include the

release of the Flora and Fauna Guarantee

Strategy in 1997 and the establishment of

Manager. Thrcalcncd Species and Communilies.
Departmenl of Sustainability and Environment, 250

Victoria Parade, East Melbourne.

Email Adrian. Moorrees(irdse. vie.gov.au.

some key authorisations in respect of the

Protected Flora Controls, mainly for activi-

ties managed by DSE or the Department of

Primary Industries, such as timber harvest-

ing, exploration, mining and extractive

industry operations. Authorisations have

also been established for the taking, trad-

ing and keeping of listed fish.

One Critical Habitat Determination was

made in 1996 and subsequently revoked.

None is currently in force, although several

have been prepared to draft stage. No
Interim Conservation Orders have been

made.

Where are we heading?

The Departmenl of Sustainability and

Environment is mindful of the need to

maintain momentum in implementing the

Act. To this end. key nominations, such as

those for important, potentially threatening

processes, will be prepared by DSE. Steps

have also been taken to streamline Action

Statements, including reducing their length

and shifting the focus towards the actions

and away from the background text. J'here

are also fewer, more achievable actions with

clearer accountability for implementation.

DSE is working to extend compliance

with the protected flora controls within the

Flora and Fauna Guarantee Act. by devel-

oping a two-tiered approach of FFG
Protected Flora licences and permits. To

date, tiiis approach is being pursued with

rail agencies and operators, and it is hoped

to extend it to apply to the managers of

road reserves throughout Victoria. The

tw'o-liered concept involves protected flora

licences being issued to cover routine

activities outside areas of signilicanl vege-

tation over, for example, a twelve month

period. Licences would be accompanied by

a set of standard works guidelines.

Application of the guidelines would be a
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condition of the licences. Separate permits

would be issued for areas of significant

vegetation, including site-specific condi-

tions to avoid or minimise impacts on pro-

tected flora. This approach allows for tight

controls over important sites and general

improvement in environmental manage-
ment in other areas, without imposing an
excessive paperwork burden.

DSE is also developing a Priority Actions
Information System. This is an information

system designed lo deliver semi-automated
Action Statement preparation and review,

priority setting based on item, action and
location, a link to site by site threat assess-

ment and population monitoring, as well as

monitoring and reporting on implementa-
tion. This should be implemented in 2005.
The system will be able lo deliver lists of
priority actions by region, land tenure,

responsible manager and action type. Land
managers and other authorities will receive

this advice on an annua! basis for consider-

ation in their business plans and works
programs. Species and location monitors
will update the system annually, recording

progress on implementation and changes to

actions and/or priorities.

Another major innovation sweeping DSE
and the Catchment Management
Authorities is integrated catchment man-
agement - the notion that actions to

address soil degradation, salinity, water
quality, river health, coastal and estuary

management, pest plants and animals,
native vegetation management and biodi-

versity conservation across catchments
should be integrated, or. at the very least,

work in concert rather than in conflict.

Victoria is divided into ten catchments
and each is managed by a Catchment
Management Authority. Those Victorian

Government statutory authorities are
required to prepare a Regional Catchment
Strategy which identifies land, water and
biodiversity outcomes and targets. The
Catchment Management Authorities are

also required to report periodically on
catchment condition. While they are at

arm’s length from DSE. there is close co-

operation in the development of the strate-

gies and the setting and monitoring of tar-

gets. The significance of the Regional
Catchment Strategy is that, in addition to

setting strategic direction and broad priori-

ties, it is the vehicle for obtaining funding
from both Commonwealth and State
Governments under a range of programs
including the Natural Heritage Trust and
National Action Plan for Salinity and
Water Quality.

in response lo the need for integrated

catchment management, DSE's Biodiversity

and Natural Resources Division has devel-

oped a means of building actions to con-

serve biodiversity and manage threatening

process into Regional Catchment Strategies

- the Biodiversity Action Plan. Biodiversity

Action Plans are strongly based on maps
ratfier than lengthy reports, and are designed

to incorporate action at a range of scales:

from sitc-specilic action lo protect a threat-

ened plant on a roadside through to sub-

catchment-wide priorities for vegetation

restoration and enhancement lo benefit

threatened species and communities, or
broad programs to control introduced
species. In particular. Biodiversity Action
Plans stress the importance of engaging
with local communities to ‘design’ local

landscapes, linking the technical informa-

tion about species and communities and
their requirements with the vision of the

local community for their district.

Are we succeeding?

After more than 10 years of operation, it is

timely that the perfonnance of the Flora and
Fauna Guarantee Act and the associated pro-

grams be reviewed. Such a review should

seek to answer the following questions:

• Has sufficient progress been made?
• Could resources have been belter targeted?

• What were the barriers to greater success?
• If the conclusion is that more could or

should have been achieved, does the

answer lie in more Government funding,

or somewhere else?

Perhaps the best test is lo evaluate progress

to date against the objectives of the FFG
Act:

• to guarantee that all taxa of Victoria's

flora and fauna ... can survive, flourish

and retain their potential for evolution-

ary development in the wild

• to conserve Victoria's communities of
flora and fauna

• to manage potentially threatening
processes

• to ensure that any use of flora or fauna is

sustainable
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• to ensure that the genetic diversity of

flora and fauna is maintained

• to provide programs for:

• eommunity education.

• encouraging co-operative management
• assistance and incentives to people to

conserve flora and fauna

• to encourage conservation through co-

operative community endeavours

Conclusion

I believe that progress has been made
against each of the FFG Act objectives.

Whether that progress is sufficient to arrest

the decline of threatened species and com-

munities, to prevent the decline of other

species and communities and to manage
successfully potentially threatening

processes is a judgment for the communi-
ty, including experts in the field of biodi-

versity conservation, to make. I lowever, I

also believe that there is a range of innova-

tive approaches being taken within DSE
and beyond to increase community aware-

ness. to integrate actions to conser\e

threatened species and communities into

broader catchment-wide activities, to

improve compliance with the FFG Act and

to streamline its operation, to the extent

that, in future, the early years of the twen-

ty-first century might be view'ed as a peri-

od of accelerated and more effective

progress.

Received 12 June 2002: accepted 20 November 2002

Has the Flora and Fauna Guarantee Act

achieved what we hoped for?

Philip Sutton*

Abstract
This paper discusses the Flora and I'anna Guarantee Act from its introduction in 1988 to the present,

its successes, its failures and future directions. {The Victorian Naturalist 120 (6) 2003, 216-223)

Note about the author and the paper

This paper is my personal rellection on

the implementation of the Flora and Fauna

Guarantee Act. 1 developed the original

policy concept for the Act in 1980,

designed the legislation and worked on its

introduction into Farliament and its suc-

cessful passage (1984-88) and went on to

lead the initial implementation program

( 1988-90). So the reader should not be sur-

prised if 1 have strong views on how the

Act has fared since.

Introduction

At the time that the Flora and Fauna

Guarantee Act 1988 (FFG)‘ was developed

and enacted by the Parliament of the

Australian State of Victoria, the expecta-

tions for flora and fauna conservation were

not high. Hardly anyone thought the legis-

lation W'Oiild make it through Parliament.

'Green Innovations, 195 Wingrove Street, Fairfield.

Victoria 3078.

Email Philip.Sutton@grecn-innovations.asn.au

let alone be passed with any useful powers

intact. The impact of the Act has exceeded

those early expectations. lUit the purpose

of the FFG was both to increase the capac-

ity to protect native species and ecological

communities, and to raise Victorian’s

expectations about what should be accom-

plished. Expectations for conservation

indeed have been raised and the powers

available to government w^ere signillcanlly

increased, but implenieufafiou of the FFG
Act has fulfilled, perhaps, less than a tenth

of its potential. While some provisions

have been implemented steadily, the key

regulatory controls or mechanisms - pro-

tected llora, critical habitat, interim con-

servation orders have not. Manifestly

inadequate funding has resulted in lack of

essential 'on-ground’ management action,

policy and planning, research and enforce-

ment. This criticism is not directed in any

way at the public servants at the 'coal face’
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who have worked very hard to do their

best in difficult circumstances. Instead, it

is directed at successive governments and
their most senior public servants who
could have made the Act do much more,
and also at people like myself who have
not yet created the climate in which gov-
ernments and senior public servants feel

compelled to achieve the Act’s objectives.

The hopes and expectations behind the
Act

The original hopes for the FFG Act were
that it would:
• act as an engine to drive forward llora

and fauna conservation work in Victoria;

• provide needed powers; and
• make it easier for people concerned about

the conservation of native species and
ecological communities to actually
achieve something.

The Act arose out of some very personal

factors. From 1974 until the early 1980s I

was actively engaged in the Conservation
Council of Victoria- (now Environment
Victoria) as an executive member and then

as Deputy Director. During this time the

CounciFs member group representatives

met once a quarter to share their experi-
ences of tiding to protect Victoria's natural

environment. At meeting after meeting I

would hear heart-rending stories of envi-

ronmental destruction and how people were
struggling desperately to turn the tide. As
we came up to the 1980s. conservationists

were getting a less and less sympathetic
hearing compared to the lime when Premier
Dick Hamer, Minister for Conservation Bill

Borthwick and Minister for Planning Alan
Hunt were at the height of their powers.
By 1 980 it became clear that a change of

government was likely. Popular mythology
ol the day held that Labor Governments
were or should be energetic reformers.
With John Cain taking over the reins as

Leader of the Opposition in 1980, it looked
as it the reality might at last match the
mythology.

I felt there might be an opportunity to do
something for nature conservation by tak-

ing advantage of this rare moment of
change. What would be the one thing I

could do as an individual that would have
the greatest long-lasting impact for nature

conservation? It seemed to me, at the time.

that the most effective thing I could do
would be to try to get some legislation

though to ^guarantee the survival of our
native species’. The inspiration for this

dream came from the operations of
Victoria's Land Conservation Council and
the US Endangered Species Act.

Through a FFG Act. I wanted to put into

people's hands a powerful tool to protect the

state’s native species.

In developing the details of the FFG Act,
I tried to reconcile two apparently oppos-
ing ideas. On the one hand, Stephen Yaffee
in his 1982 book on the US Endangered
Species Act’ showed how administrations

were able to take the most prescriptive leg-

islation that Ctmgrcss could hand them and
llnd ways to water down the intent if the

will was not there to implement the legisla-

tion. On the other hand, the importance of
establishing effective machinery of gov-
ernment, with legislation driving it as the

highest form of public policy, was seen as

critical by public sector reformer, Peter

Wilenskif

1 felt that the best way forward was for

the legislation to actively limit government
discretion in certain critical areas and to

recognise the tendency of governments to

wriggle out of mandatory commitments
where they were desperate to do so. I felt

that legislative machinery could be used to

set up the agenda for conservation, but that

the political process would have to be
responsible for the big wins for conserva-
tion where major political or economic
challenges were involved. I think this has
been demonstrated over and over again in

New South Wales and Victoria (the two
Stales 1 am most familiar with) in relation

to the protection of natural areas. The big
parks are delivered by political campaigns
and the masses of smaller important gains

that can never be made the effective sub-
ject ol’ campaigns are best delivered by an
administrative process.

How well has the Act lived up to the
original hopes?

Twenty-three years after the concept of
the Flora and Fauna Guarantee was first

framed, how well has the Act lived up to

these hopes?
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First, some general comments. The Act

has:

• survived governments, both Labor and

Liberal, that variously have been indii-

ferent, fearful or hostile towards llora

and tauna conservation - with the basic

administration still operating:

• encouraged a much more strategic and

holistic approach to tlora and fauna con-

servation in Victoria;

• helped to dramatically widen the range of

taxa that arc covered by conservation

eftbns - especially important is the con-

sideration now given to inveilebrale ani-

mals and non-vascLilar plants;

• brought in the concept of identilying and

protecting ecological communities (i.e.

distinctive suites of llora and fauna);

• helped to lift the profile of Hora and

fauna conservation in the State from a

very low base; and

• provided the model for all the recent

wildlife legislation in Australia at

National and Stale levels so that this

legislation now has a strategic emphasis

on 'prevention' through ecological com-

munity protection and threat idenlifica-

lion, management and avoidance'.

The procedural sections oi the Act that

have required the government to lake cer-

tain actions have operated reasonably

effectively. Examples are the listing

process for identifying threatened taxa.

threatened ecological communities and

threatening processes, the process for pro-

ducing action statements and the require-

ment to produce an overall Flora and

Fauna Guarantee strategy.

The situation in relation to the applica-

tion of tlie protected tlora controls has

been mixed. The protected tlora controls

are potentially very powerful due to a last

minute amendment proposed by the

Liberals when the proposed Act reached

Parliament. The taking (killing, injuring or

collecting, harvesting) of any protected

tlora on public land requires an authorisa-

tion. This authorisation must be withheld if

the taking would threaten the conservation

status of the taxon or ecological communi-

ty that the protected tlora is a part of.''

Authorisations can be given via case-by-

case permits or by comprehensive

Governor-in-Council Orders. Orders ot

this sort have been used to build in more

effective consideration of llora and fauna

conservation into the Taking' of protected

tlora as a result of logging or mining.

Case-by-case permits are required (some-

what spasmodically) for olher ways of tak-

ing protected llora on public land, fhe

llora controls have been applied more rig-

orously to the commercial harvesting of

certain species on private land, introducing

for the first time a strongly ecological

approach to decisions about tree-ferns,

grass-trees and sphagnum moss . lUil the

Tlora controls have not applied at all to

numerous cases of illegal taking by olher

public authorities (e.g. road and rail man-

agers and local governments).

When it comes to the declarations of criti-

cal liabilal and the use of interim conserva-

tion orders (ICOs) fear and inaction have

been the order of the day. No K'Os have

ever been made in years. This seems

to rellect a lack of government commit-

ment to llora and fauna protection rather

than the existence of a slate of Nirvana in

Victoria. A critical habitat determination

has been made in relation to only one

taxon, the Golden Moth Orchid. And this

was then revoked shortly afterwards on a

technicality, with the destruction of the

habitat following soon after that!

While the Act has been written in a way

that requires no major trade-offs in the

treatment of native llora and fauna, the

actual management is still dominated by

the notion of trade-offs.

implementation has suffered under cor-

rosive administration

It will be interesting to see whether the

administration of the FFG Act and the con-

duct of native species and ecological com-

munities conservation policy under the

new Minister for Sustainability and the

Environment will break with tradition, but

under past Ministers the approach has left

a great deal to be desired.

There appears to have been a de facto

policy not to use land perhaps therefore

demonstrate?) the powers of the FFG Act

where other Acts can he used.

For example, not long after the passage

of the Ad a marine ecological community

was listed. A marina was planned on an

area that was critical habitat oi the ecologi-
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cal commiinily. Construction of the marina
would have resulted in the taking" (in this

case killing and injuring) of protected flora

and Section 48(4) of the Act prohibited the

authorisation of such taking. The govern-
ment could have dealt with the issue
straightforwardly by refusing to grant a

permit for the taking of this protected
flora. Instead it chose to stop the develop-
ment using the procedures of the Planning
and Environment Act.

Also, it has taken many years to extend
the application of the FFG Act to control a

significant proportion of the activities of
public authorities that take protected flora

on public land. Apart from management of
the taking of tree-ferns, grass-trees and
sphagnum moss, direct regulation'’ under
the Act is rare. The application of the Act’s
flora controls to taking of protected flora

on rail and roadsides has been practically

non-existent. Public Authority Manage-
ment Agreements have been applied to a

few cemeteries and some roadsides. Where
the Flora and Fauna Guarantee controls are

applied widely, it is largely by proxy
though controls under the Forests Act, the

Mineral Resources Development Act and
the Planning and Environment Act that

have been deemed, using the Governor-in-
Council Order, to be authorisations under
the FFG Act. There is a lot of sense to this

indirect approach, but it has the side-effect

of minimising the extent to which agencies
and developers are aware of the need to

comply with the FFG. It also places the
detailed, day-to-day regulation of flora and
fauna impacts in the hands of people who
are not employed specifically to work on
flora and fauna conservation. A real risk is

that these people are not aware that they
are legally required to address and posi-

tively advance the achievement of the FFG
objectives through the authorisations they
are giving or refusing under the other Acts.

Reflecting their organisation’s culture and
core business, the people administering
authorisations under other Acts often see
their job as finding a balance between mul-
tiple objectives (i.e. a compromise or
trade-ofO or they see flora and fauna con-
servation as in conflict with their main
objectives.

The flora amifauna conservation budget
has been wound back steadily and sub-
stantially (in real terms) since its peak in
1989-90.

Many people judge the adequacy of an
Act by the actions they see on the ground.
What often is not realised is that you can
have the strongest Act imaginable, but
action can still be grossly inadequate if the

budget is not there to apply or act on the

provisions of the Act.

At the lime of writing (July 2003) anoth-
er major cut to the Slate Government bud-
get for flora and fauna conservation was
delivered, with serious impacts on
research, policy and regional functions
being inevitable.

There has been a continuing failure tofix
the enforcement provisions ofthe Act
Shortly after the enactment of the Flora

and Fauna Guarantee, the enforcement
staff of the then Department of
Conservation. Forests and Lands discov-
ered weaknesses in the enforcement provi-

sions - weaknesses that make it hard to

mount successful prosecutions. Even
though successive governments have
known of this, the enforcement deficien-

cies remain 15 years later.

Enforcement staffing has declined dra-

matically over these years due to budget
cuts and restructures. For example, the

removal of the Fisheries branch from the

Flora and Fauna division resulted in

‘Fisheries and Wildlife’ officers being
directed away from ‘wildlife’ (i.e. llora

and fauna) enforcement work.

Governments have taken advantage of
areas of discretion and technical loop-
holes in the legal limits on Government
discretion to avoid the intent of the Act
and at times they have simply violated the
provisions of the Act where the Act's
requirements were inconvenient
Section 9 of the Act provides that the

Minister can be advised on any aspect of
the administration of the Act by the
Conservation Advisory Committee set up
under the Conservation Forests and Lands
Act. This committee was representative,

largely, o( the views of the environment
movement. Flowever, it was abolished over
10 years ago and has not been reinstated
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by subsequent governments, despite its

statutory role in the operations of the Act.
The head of the Department administer-

ing the FFCl Act is required b\ Section 17
of the Act to 'prepare a Mora and I'auna
Guarantee Strategy as soon as possible
after this section comes into operation set-

ting out how the llora and fauna conserva-
tion and management objectives are to be
achieved . Despite this explicit require-
ment that indicated, one would have
thought, a sense ol’ urgency, a draft Flora
and Fauna Guarantee Strategy w'as
released only in 1 9*^)2 and the final
Strategy was released in 1997 nine years
after the passage of the Act. And after the
long wait the Strategy w'as almost a com-
mitment-free zone.

A number of Ministers have taken advan-
tage of tiny holes in the legally required
procedure for listing, to slow' the process
down. One Minister discovered that,

although a decision on listing had to be
made within 30 days of considering the
recommendation of the Scientillc Advisory
Committee, the whole listing process could
be disabled by simply choosing not to con-
sider the recommendation. Forlimately,
this loophole in the Act has been closed.

Another Minister brought the whole
process to a halt by failing for some con-
siderable lime U) appoint new members to

the Scientific Advisory Committee after

the period of office of’ all the old members
had lapsed. At another lime, a Minister
appointed as C'onvcnor of the Scientific

Advisory Committee a person who failed

to meet the qualifications required by
Section 8(4) of' the Act. And another
Minister failed to make a recommendation
to list the Grey-headed Flying-fox
Ptcropus poliocepha/us as threatened
(despite the lact that Section 10(7) requires

that only conservation matters are taken
into account) using the rationale that the

issue was currently being considered by
the Federal Government under its legisla-

tion. The procedural issue of what the
Federal Government was or was not doing
has no relevance to the conservation status

of the Grey-headed Flying-fox in Victoria.

Despite the fact that the Act's protected

flora powers on private land depend on the

determination of critical habitat, the head
of the Department administering the Act

has only ever made one critical habitat
determination (for the Small Golden Moth
Orchid Diuris sp. aff. lanceolata). This
failure to act appears to be a breach of
Section 7( 1 ) of the Act which requires the
Secretary to administer the I FG Act in

such a way as to promote the llora and
fauna conservation and matiagenient
objectives of the Act. In the case of the
critical habitat of the Golden Moth Orchid,
the Secretarv revoked the Critical Flabitat

determination shortly after it w'as made,
arguing that it had been incorrectly creat-

ed. No attempt was ever made to remake
the C’ritical Habitat determination in a way
that was procedurally correct. The Minister
claimed that other approaches to protecting

the habitat ol the orchid were more appro-
priate. I^'obably behind the unwillingness
to determine the critical habitat was fear

thal once this was done the community
would demand that an interim conservation
order be made to protect the critical habitat

and that this would then open the govern-
ment up to the need to pay compensation.
Not long after the revocation, the

Department allowed a large percentage of
the land that was the subject of the initial

Critical Habitat determination to be
destroyed, nio.st likely causing the extinc-

tion of the orchid in the wild. It is hard to

see how the Secretary's actions in this case
could have been legally permissible.

Another area where the requirements of
the Act are ignored is in the application of
offsets (for example, under the vegetation

retention provisions of the planning .sys-

tem) w here the destruction of the habitat of
protected llora is permitted in one place
with an accompanying action somewhere
else to prov ide for a 'net gain' in the extent

and quality of native vegetation. Section
48(4)"' of the Act limits the extent to w'hich

this kind of trade-off can be allowed, but

there is no transparent assessment process

to make sure that offsets do not violate this

requirement. In one case, a permit was
given to destroy an area of Flora and
Fauna Ciuarantee-listed grassland on a rail

reserve, despite objections by scientific

staff Senior bureaucrats made the decision

to allow the destruction to go ahead with

the offset being S25.000 in compensation
to be used to translocate species and man-
age other remnants of the community. It
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was argued that the offsetting actions
meant that Section 48(4) was not compro-
mised. However, it is doubtful this was a

scientifically justi lied claim.

How could the act be improved?
There’s no doubt the Act can be improved.

The Act is weak in three critical areas. The
first is that it treats private land differently

from public land when it comes to conser-

vation. This stems from an ancient British

tradition that the moving animals belonged
to the Monarch and the immobile plants

belonged to the landowner. This distinc-

tion is meaningless from a conservation
point of view, but changing the status quo
is not a trivial political task.

The Act also is weak because, although

its procedures point the govemment firmly

in the direction of protecting the State’s

native flora and fauna, and although the

Act provides the government with some
powerful legal tools, if the government is

determined not to conserve there is not a

lot the public legally can do about it.

The third major area of weakness is in

the enforcement provisions.

The first dellciency can be solved only
with a two-pronged approach. Fixing the

legal distinction between public and pri-

vate land is a trivial thing technically,

since all it requires is the removal of a few
words that limit powers on private land.

The real issue is the political one of gain-

ing support for the cliange from both rural

and urban communities. I think this sup-

port can be obtained if wc recognise that

nature conservation requires two actions.

One is to slop damaging activities and the

other is to provide proactive conservation

management. In the ilnal analysis, active

management can be provided reliably only if

it is recognised as work that needs to be
done and it is paid for by the community.
This work could be carried out by public

conservation agencies, landholders or pri-

vate contractors, but it has to be paid for. li'

significant funds were provided for this con-

servation work it would become a major
rural employer, and Ibr some private land-

holders it could be a significant source of
income. If this approach were adopted,
nature conservation would n() longer be seen

as an economic threat to rural communities.

In the meantime, an anomaly in the pro-

tective powers on private land needs to be
fixed. Currently, protected flora in their

own critical habitat can be protected, but

protected flora in the critical habitat of
another species or an ecological communi-
ty cannot be protected. The Act needs to be
changed so that any protected flora in the

critical habitat of any taxon or ecological

community can be protected.

The communily’s power to 'make' the

government conserve has to spring from
two sources. One is the process of politics.

If conservationists cannot make conserva-

tion a compelling political issue, then we
will not get the action we want - with or

without good legislation. The other comple-
mentai7 way to make a govemment perform
is to have some activities under the Act
enforceable by any member of the public

through the courts. But I do not think that

the answer is to make the whole Act enforce-

able through third party action in the courts.

Governments w'ill set limits to w'hat they can

be forced to undertake. They do not want to

write blank cheques any more than you or I.

So. if the whole Act is third-party-enforce-

able the Act will be written so that it has

very few powers and hence few circum-
stances in which actions can be enforced.

The conservation of flora and fauna, howev-
er. needs an Act with veiy wide powers and
lots oftools and mechanisms.

I think the solution to these competing
needs is to create a mechanism whereby
the Government can enter into third-party-

enforceable 'undertakings' in relation to

defined commitments. It is like a contract

with the community - or an enforceable

promise.

If the conservation movement feels that

certain actions need to be taken by the

government, then it is up to the movement
to create the political 'opportunity-space'

for the government to take that action -

then the action can be entrenched in an
enforceable undertaking.

In relation to the enforcement provisions,

four changes are needed. Enforcement
officers need to have the power to seize

flora or fauna that they think has been
taken, traded, moved, kept or processed in

contravention of the Act. The courts need
to have the power to order the forfeiture of
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flora or fauna that has been illegally taken,

traded, moved, kept or processed. This

enables law enforcement ofHcers to take

possession of the evidence of law-breaking

and it enables the courts to recover the

flora and fauna wlien an illegal act has

been committed. Penalties for breaches of

the Act need to be increased significantly

for serious offences. Hnforcement oHlcers

llnd that the cost of prosecution is so high

that it is not worth the expense of taking

people to court for minor offences. Instead

the Act could provide for on-the-spot fines.

The Environment Protection Act provides

a useful model of what is needed.

Finally, there needs to be an increase in

the number of enforcement ofllcers and

legal staff. This requires an increase in the

llora and fauna budget.

There are a number of other useful

improvements that could be made:

• To speed up the protection of species.

departmental threatened species lists

should be listed en hloc under the Act

and then, if the departmental categorisa-

tion is considered to be wrong for any

particular item, the formal delisting pro-

cedure could be set in motion;

• It should be mandatory for Action

Statements to include an identification

of what is desirable to be done to ensure

effective action in relation to the listed

item - currently it is optional;

• Action Statements need to cover what

any paily will do - not just the depart-

ment administering the FFCl Act;

• Because it is a scientific question. Critical

Habitats should be determined by the

Scientific Advisory Committee and the

Committee should be able to carry out

these determinations at its own discretion;

• Because it is a scientific question, the

Scientific Advisory Committee should

be required to assess whether proposed

permits would satisfy Section 48(4) ot

the Act;

• All the procedures under the Act that

limit government discretion or require

governments to act should be reviewed

to see how- they could be circumvented

and then loopholes should be closed;

• A body that is independent of the

Government (the Auditor-General seems

to be an appropriate option) should be

required to conduct an 'effectiveness

review’ of the administration of the Act

- at least once in the life of each govern-

ment";

• fhe Wildlife Act shotild be incxirporated

into the FFG Act. as was the original

intention. Fhis is important under the

current atiministrativc regime where the

Wildlife Act controls are applied only to

deliberate and direct taking (killing, pos-

session or control) of animals not to

damage to their habitat which can result

in an even greater impact'-;

• A significant contingency fund for the

payment of compensation under interim

conservation orders should be established

so that the administrators of the Act do

not need to panic if it looks as though an

interim conservation order is needed; and

• fhe protected Bora poww'rs need to be

w'idely advertised so that it is clear to

everyone, including all public authori-

ties, that they must comply wdlh them.

For example public authorities, includ-

ing local governments, would need to

apply for licences for standard mainte-

nance works and they should build Flora

and Fauna Guarantee considerations and

requirements into their standard proce-

dures. Compliance with licence require-

ments needs to be regularly audited by

an external monitor.

It also would be desirable to look closely

at the wildlife'' legislation of other

Stales/Territories and the C’ommonwealth to

see how they might have improved on the

original Flora and Fauna (iuarantee model.

What's the real problem?

For all its faults, the FFG Act is actually

a pow'erful piece of legislation. A govern-

ment that was committed to sustaining the

State’s Bora and fauna could do a great

deal using this tool far more than we've

ever seen or perhaps even dreamed of in

Victoria. So what's the real problem?

Basically, the governments we have had

over the last 15 years:

• have not understood that biodiversity

conservation is an integral and essential

element of environmental or ecological

sustainability;

• have not felt that good llora and fauna

conservation effoits are one key measure

of competent and successful government;

• have been fearful that taking action to

protect flora and fauna would anger
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powerful vested interests and would also

undermine the economy; and
• have not felt compelled to act decisively

because the pressure from the conserva-

tion movement has not been strong

enough.

What should we do?
The Act has fallen into disrepute because

it has not been used to the extent that it

logically could have. Few people in the

Victorian State public sector, other than

those directly involved in the administra-

tion of the Act. give any thought to the

obligations the Act might place on them in

relation to their area of work because it is

thought to be of peripheral relevance, and,

given the level of government support for

the Act, few consequences flow if it is

ignored. We need a publicity campaign to

fire up awareness of the Act and a stated

government detennination to fully admin-

ister and enforce it (something stronger

than a minor campaign promise).

But what will make the government start

to administer the Act effectively? It has to

feel that:

• it will not be punished politically for tak-

ing action:

• an effective nature conservation program

will not cripple the economy; and
• it will be meeting a significant communi-

ty demand by taking action.

A stronger environment movement is

needed - to push governments to pay
country people for active conservation

work, thus taking away the major reason

for rural opposition, to push for new eco-

nomic strategies'* that are compatible with

nature conservation, and to engage the

community in demanding effective flora

and fauna conservation.

To kick-start this movement building

process, ! think it would be useful for a

few people who feel excited about tackling

the big picture to get together to develop

and then implement a community-based
strategy ‘to guarantee that all of Victoria's

native flora and fauna can survive, flourish

and retain their potential for evolutionary

development in the wild"'.

New opportunity?

The current Victorian government, head-

ed by Premier Steve Bracks and Deputy
Premier and Environment Minister John

Thwaites, offers the first opportunity since

1992 to get flora and fauna conservation

back on the agenda as a serious issue. With

a solid majority in the governing Lower
House of Parliament and control of the

Upper House the Government is now able

to get improvements to the FFG Act
through Parliament. It also faces strong

political competition from the Greens
Party which is within reach of taking seats

from the Government at the next election.

Whether anything comes of this opportu-

nity, however, wall be up to us.
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The Victorian Flora And Fauna Guarantee Act - A Toothless

Tiger Quoll?

Andrew Walker*

Abstract
This paper provides a short summary of the f'FG Act and sets out the key problems with the Aet and
its implementation to date. Then LFF's recommendations for reform of the FFG Aet are sum-
marised. This paper is not. and is not intended to constitute, legal advice. Gomments are of a general
nature only. Readers of this paper should not aet or refrain from acting on the basis of this paper
without First obtaining specific legal advice. (77/e Vwiorkm Naiuratist 120 ((>) 2iit).^. 224*237)

Introduction

Lanyersfor Forests

Lawyers for Forests (LFF) is a non-polili-

eally aligned association of legal profes-

sionals working to promote the conserva-

tion and belter management of Victoria's

native forests. LFF believes there should be

no logging of. or other activities that detri-

mentally affect, old growth and high con-

servation value forests.

Whilst such logging and other activities

continue to occur. LFF's main focus is on
the legal mechanisms in place to conserve

and manage Victoria's native forests and

the taxa of llora and fauna that live in those

forests. However. LFF is also interested in

the protection of biodiversity in general and

is concerned by the alarming reduction in

all forms of natural habitat and the conse-

quent impact on Victoria’s native taxa.

Loss ofbiodiversity
Loss of biodiversity is one ol' Australia’s

most pressing environmental issues. In

Victoria, we have lost 19 of the 91 taxa of

non-marine mammals known to have inhab-

ited the Slate since Huropean settlement.

More than 900 taxa of Victorian plants aj'C

rare or threatened and this number is grow-

ing. Satellite maps graphically illustrate the

loss of some ecological communities, with

30% of the State's broad vegetation types

having been reduced by 80%.’

While extinction can occur naturally, the

vast majority of extinction of taxa in mod-
ern times is caused by human activities.

These activities are varied and include

habitat destruction and degradation (e.g.

logging of old grow th forests), incompati-

ble land use and development, resource

Solicitor. .'Vccrcditcd Planning and KnvironmontuI

Law Specialist, d- Lawyers for Forests. PO Box 550

Collins St W’est, Melbourne. 3007
Email 11 f@lawyersforroresls. asn.au
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exploitation and toxic pollution. Of these,

the single greatest human threat to threat-

ened taxa is habitat loss.

LFF's Review of the Flora and Fauna
Guarantee Act, I98H, Victoria, (the FFG
Act)

'fhe F’FCi Ad is the principal legislation in

Victoria aimed at protecting biodiversity, in

its time, it was regarded as landmark and

farsighted legislation. This was partly

because the FFG Act focuses not only on

single taxon conservation but also on threat-

ening processes and protection of communi-
ties of taxa and their critical habitat.

In November 2002. and fourteen years

after its enactment. LFF undertook a

review of the FFG Act to examine its t)per-

ation and implementation (the 2002 LFF
review). LFF focused on whether the FFCi

Act was effective in achieving its objec-

tives and. in particular, whether it has been

effective in achieving what are its primary

objectives - to conserve listed threatened

taxa, and to ensure that genetic diversity of

Hora and fauna is maintained. In examin-

ing this question. LFF focused on a major

and critical source of biodiversity

Victoria's native forests.

The following paper is an updated and

shortened version of the 2002 LFF review.’

Summary of the KI'G Act

Introduction

Fhe f'l'G Act was passed by the

Victorian Parliament on 6 May 1988. The
objectives of the FF(i Act are to:

• guarantee that all taxa of Victoria’s llora

and fauna can survive. Ilourish and retain

their potential for evolutionary develop-

ment in the wild:

• conserve Victoria’s communities of flora

and fauna;

The Victorian Naturalist



Biodiversity Symposium Special Issue

• manage potentially threatening processes;
• ensure that any use of flora or fauna by
humans is sustainable;

• ensure that llie genetic diversity of flora

and fauna is maintained;

• provide programs of community educa-
tion, encourage co-operative manage-
ment of flora and fauna and assist and
give incentives to enable flora and fauna
to be conserved; and

• encourage the conserving of flora and
fauna through co-operative community
endeavours.

The FFG Act outlines five main statutory

processes which can be utilised to help
achieve these objectives:^

• listing of threatened taxa. communities of
flora or fauna, and potentially threatening

processes;

• creation of Action Statements for all list-

ed taxa, communities of ilora or fauna
and processes;'

• adoption of Management Plans for any
taxon, community of flora or fauna, or

potentially threatening process;

• declaration of a Critical Habitat (Critical

Habitat) if the habitat is critical for the

survival of a taxon or a community of
flora or fauna;' and

• if listed as Critical Habitat, the Minister

for Environment (the Minister) may then
make an Interim Conservation Order.
( ICO) to conserve the Critical Habitat.^

These processes are described in greater

detail below.

Listing of taxa and threateningprocesses '

Nominations for listing are considered by
the Scientific Advisory Committee, (SAC)
which was established under Section 8 of
the FFG Act. While anyone can nominate
a taxon, in practice considerable scientific

knowledge is required to do so.

Part 3 of the FFG Act sets out the eligi-

bility criteria for listing, and the process
lor the SAC to follow once a nomination
has been made.
The Minister must consider (but is not

bound to follow) the recommendations of
the SAC and any comments of the Victorian

Catchment Management Council.'"

Action Statements'

An Action Statement must be prepared
‘as soon as possible' after a taxon or com-
munity or process has been listed. The

Action Statement must set out what has
been done to conserve and manage the list-

ed laxon/community/process. It may also

include what is intended lo be done.
The SAC and the Victorian Catchment

Management Council have an advisory
role in the preparation of an Action
Statement.'- The Minister must consider
any advice given by these bodies, as well

as any other relevant nature conservation,
social and economic matters when making
an Action Statement.

Management Plans'^

The FFG Act allows the Secretary, (the

Secretary) to the Department of Sustain-
ability and Environment (DSE) to prepare
plans for the management of any taxon or

community or potentially threatening
process. The Management Plan must
include details of the taxon or community
or potentially tlirealening process to which
it applies and then detail the management
objectives in relation to that subject,
together with information on the imple-
mentation and evaluation of those objec-
tives. As well as considering nature con-
servation matters, social and economic
consequences must be considered and a

date must be set for review of the
Management Plan.

The FFG Act sets out a consultative
process with landholders or water man-
agers who may. in the Secretary's opinion,

be directly and materially affected by the

Management Plan. Notice of the prepara-

tion ol a draft Management Plan must be
published in relevant newspapers.
'The FFG Act also allow'S the Secretary to

enter into a public authority management
plan with one or more public authorities

for the management of any taxon or com-
munity or threatening process.

Critical HahitaC
The Secretary may determine that the

w'hole or a part of any of the habitat of any
taxon or community of flora or fauna is

critical to the survival of that taxon or
community.

The term ‘Critical Habitat' is not defined
in the FFG Act. Although there is a notifi-

cation process, the determination of a

Critical Habitat does not have any immedi-
ate consequences without an ICO.
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Interim Conservation Orders'^

The Minister may make an ICO to con-

serve the Critical Habitat of a listed (or

nominated for listing) taxon or community

on Crown land or in water under Crown
control or a listed (or nominated for list-

ing) taxon, but not community, on private

land or water under private control.

Before making an ICO the Minister must

consult with any other Minister whose area

of responsibility is likely to be affected by

the ICO. In making the ICO. the Minister

must consider nature conservation, social,

economic and any other relevant matters.

The ICO may deal with a range of mat-

ters associated with the management of the

Critical Habitat, the subject of the ICO."'

After the making of the initial IC(^. there

is a public consultation period, and the

opportunity for the Minister to conllrm or

revoke the ICO. When making a decision

relating to contlrmalion. the Minister must

consider nature conservation matters, social

and economic consequences, tlie advice of

the Secretary on consultation, submissions

and any otlier relevant matters.

The Minister may suspend any licences,

permits or authorities issued under other

Acts if they contravene the terms of the

ICO.'^ The ICO also prevails over the pro-

visions of any planning scheme.

A landowner or water manager is entitled

to compensation for ilnancial loss suffered

as a ‘natural direct and reasonable conse-

quence' of the making of the ICO, includ-

ing the costs of complying with the ICO,

or loss associated with the suspension of

any licences, permits or authorities by the

Secretary."’^

Further, the Secretary is required to assist

any person who is required to carry out

works under the K'O, il the Secretary

believes the person could otherwise claim

compensation under the FFG Act.

A person has a right to appeal to the

Victorian Civil and Administrative Tribunal

(VCAT) in relation to a range of matters

arising from the making of the ICO, ior

example, any requirement or prohibition

placed on a person by a contlrmed ICO.'

'

ICOs apply lor a period of only 2 years

from the date of the conllrmalion of the

ICO, or an earlier dale specified by the

Minister or in the ICO. Before the ICO

expires, the Minister and the Secretaiy must

lake all reasonable steps for the purpose of

ensuring the long-term conservation of the

taxon, community or Critical Habitat in

respect of which the order was made.

Offences and Penalties under the FFG Act

the FFCi Act creates the following

offences:

• Non-compliance with an K'O is punish-

able by a maximum penally of SIO.OOO.
"

• faking, trading in. keeping, moving or

processing protected fh>ra without a

licence or permit.'' A maximum penalty

of S5.000 applies.

• Taking, trading in. keeping, moving or

processing protected Bora in contraven-

tion of an Order of the Cjovernor-in-

Council. A maximum penalty of $4,000

applies.

Key Deficiencies in the FFG Act and its

Implementation

This section of the paper considers some

of the key deficiencies that LFF has identi-

tled in the FF(1 Act. It starts with issues

regarding implementation (or lack thereoO

and then looks at some intrinsic problems

with certain provisions of the Fl'(i Act.

Delays in implementation

The FFCi Act provides for a variety of

instruments and documents to be prepared

by DSE. However, none of the provisions

in the FFCi Act sets dellnite lime-frames

for completion. Instead, in a number of

cases, the FFG Act provides that docu-

ments arc to be completed ‘as soon as pos-

sible’. LFI' has observed long delays in the

completion ol' relevant documentation and

instruments, in particular the preparation

of Action Statements. I- or example:

• Section 17 of the FFG Act required the

Secretary to prepare a Flora and Fauna

Guarantee Strategy 'as soon as possible'

after the section came into operation,

which was 19S8. However the Strategy

was not produced until 19‘)7.

• As at November 2003. 465 taxa and 35

ecological communities were on the list

of threatened taxa and communities

under the FFG Act and 32 prticesses

were on the list of potentially threatening

processes.’ However, only 197 approved

Action Statements have been completed,

covering around 240 taxa, communities

and threatening processes. In other
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words. Action Statements have not been

prepared for approximately half of the

listed taxa, communities and threatening

processes.

Lack of utilisation of key conservation

powers

Aside from the instances where Action

Statements or Management Plans have not

been prepared, some sections of the FFG
Act are not utilised at all. This is a critical

issue. Whilst there are defects in the FFG
Act itself, the Victorian Government also

appears to lack the wilt to fully implement

it, and provide the necessary resources to

DSE. For example:

• Since the commencement of the FFG
Act, only one Critical Flabitat determina-

tion has been made.’’

• While ICOs are an important legal power
(and roughly one third of the FFG Act is

dedicated to them), they remain an

unused and untested mechanism. No
ICOs have been made in the 15 year his-

tory of the Act.

Content of Action Statements and
Management Plans^^^

It is arguable that the system for prepara-

tion of Action Statements and
Management Plans, as it currently stands,

is failing in many cases to address the

decline of listed threatened taxa. Reform of

the process is required in order for these

documents to be relevant, powerful tools

for conservation.

It is essential that any Action Statement

or Management Plan prepared be effective

in achieving the goals of the FFG Act,

namely the conservation of threatened

flora and fauna. Action Statements and

Management Plans should be made in con-

sultation with recognised experts in the

area, in order to be scientifically sound.

They should indicate all key actions that

are required, not just those DSE or other

agencies have committed to.

Review and Implementation of Action
Statements and Management Plans

All Action Statements (and Management
Plans, when this tool is utilised) should be

revised on a Tegular' basis so that they

reflect scientific developments in the

area.’- They should also be implemented in

government decision making, particularly

with respect to forestry operations in

Victoria's forests. Forest Management
tools^^’ should fully implement Action

Statements and Management Plans. They
should also be updated as new Action
Statements or Management Plans are

approved or updated. It is unclear why this

is not the case at present, given the time

and resources invested in researching and

creating Action Statements and
Management Plans.

There are also problems of delay in

implementing ‘‘actions' specified in Action

Statements. Typically, Action Statements

specify numerous actions that need to be

completed and implemented. Although
LFF found it very difficult to obtain infor-

mation on the status of the 'actions’ in

Action Statements. LFF is aware that many
'actions' have been awaiting implementa-

tion for considerable periods of time, and

at the date of this paper still await imple-

mentation.

Protection offlora severely limited

Part 5, Division 2 of the FFG Act sets out

a range of offences relating to 'protected'

flora (which includes all listed flora and

any flora declared to be protected fiora by

the Governor-in-Council). Section 47(1)

makes it an offence to 'take’ (kill, disturb,

injure or collect), trade in. keep, move or

process protected fiora. unless authorised

by a licence or permit, or pursuant to an

Order by the Governor-in-Council.

There is a notable limit on Ihe ability to

give such an authorisation by licence, per-

mit or pursuant to an Order by the

Governor-in-Council. Section 48(4) pro-

hibits the Secretary issuing a licence or

permit, and prohibits the Governor-in-

Council giving authorisation, to take, trade

in. keep, move or process protected flora if

in the opinion of the Secretary or the

Governor-in-Council (as the case may be)

to do so would threaten the conservation of

the taxon or community of which the fiora

is a member or part.

Flowever, in practice the protection

afforded to protected fiora under these pro-

visions is severely limited, because:

(a) the FFCj Act excludes from its opera-

tion vast areas of land which form some of

the most important habitats of listed flora,

namely private land;
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(b) logging activities in State Forest are

given blanket authorisation under a poorly

enforced Governor-in-Council Order: and

(c) the FFG Act fails to include powers to

seize protected llora when an offence is

detected, and for the magistrate to order

that the Hora be forfeited.

The Urst two of these issues are explained

further below .

Lack of protection for flora on private

land

The defences in Section 47(2) of the FFG
Act permit the owner or lessee of private

land to kill and disturb protected llora, pro-

vided that the flora is not taken for the pur-

poses of sale and that the flora is not taken

from a Critical I labitat.

As there are no Critical 1 labitat determi-

nations. this exemption effectively means

that, under the TF(i Act, protected flora

receives no protection on private land.

LFF believes that this exemption is

inconsistent with the objectives of the FFCi

Act set out in Section 4. including the

objective of guaranteeing that all taxa of

Victoria's flora can survive and flourish. It

also highlights the need to determine

Critical Habitats for all species (especially

llora) and communities that rely on private

land, St) that Section 47 is triggered when

'taking' is proposed or occurring.

Authorisation oflotigint> activities

Of critical concern to LFF is the exis-

tence of the Forest Produce Harvesting

Order, which effectively excludes logging

and timber operations from the application

of the FF(j Act controls. The Forest

Produce Harvesting Order authorises the

taking of prt>lected flora in State Forest

and Crown land other than Critical Habitat,

where that taking is a result t)f or inciden-

tal to harvesting operations or associated

road works authorised under the Forests

Act 1958 (Vic) and provided the taking

complies with certain conditions.-"' .As a

result, individual protected flora permits

are no longer required.

So. in addition to LFF's belief that the

FFG Act and its implementation is ineffec-

tive, a significant proportion of Victoria's

forests (and therefore a significant portion

of Victoria's flora and fauna habitat) is

effectively exempt from the operation of

the FFG Act controls.

The argument is often made that logging

in Regional Forest Agreement (RFA) areas

has already been the subject of

Environmental Impact Assessment (EIA)

following the RI-A process. Under the

RFA process, the government undertook a

’Comprehensive Regional .Assessment'

(C'RA) of Victoria's forests. Following the

C'RA. the Commonwealth and Victorian

governments executed RFA agreements.

Under the RFA agreements. Victoria's

forests can be divided into two categories:

• 'Comprehensive Adequate and
Representative* (CAR) Reserve forest

(basically, forest identified as worthy of

protection): and

• Other forest (State Forest) (basically for-

est identified as suitable for logging).

Lbider the RFA agreements, the

Commonwealth also:

• Accredited the Victorian forest manage-

ment system with its regulatory instru-

ments, such as regiotial level Forest

Management I4ans (FMPs) and the Code

of Forest Practices (the Code).

• Effectively withdrew from involvement

in logging operations in Victoria.

I fowever:

• Leaving aside the adequacy of the criteria

for ascertaining the (’AR Reserve

Forests, there were flaws in the CRA
analysis so that it could not be said to

constitute adequate EIA,

• The Victorian forest management system

assumes that the preparation of the FMPs
and operation of the Code ensures ade-

quate EIA of the effects of logging on

State Forests. " However. LFF believes

the FMPs and the Code do not adequate-

ly assess or minimise the impact of log-

ging on Victoria’s threatened flora and

fauna.'

Fhe lack of proper pre-logging EIA in

Victoria's State forests leads to a failure to

protect the biodiversity of those forests.

The effective exemption of logging activi-

ties from the operation of the Ff Ci Act

exacerbates the problem.

So offence oftaking listedfauna
Despite containing offences relating to

protected flora (Part 5. Division 2) and list-

ed fish (iCirt 5, Division 3). the FFG Act

does not contain similar provisions in rela-

tion to other listed fauna. The operations of

the FFG Act, in this respect, need to be
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considered in conjunction with the Wildlife

Act. The Wildlife Act establishes a range
of offences for the unauthorised handling
of notable wildlife, including hunting, tak-

ing or destroying endangered wildlife.

It is likely that the FFG Act does not cre-

ate an offence of taking listed fauna
because of the existence of the offences in

the Wildlife Act. However, the prohibi-

tions applicable to fauna in the Wildlife

Act provide less protection to taxa in their

natural habitat than the prohibitions in the

FFG Act. The FFG Act expressly prohibits

disturbance and injury and, based on the

decision in the Chaelundi case,"' may also

prohibit indirect as well as direct interfer-

ence with essential social and biological

patterns of a taxon.

General lack ofenforceability
Currently. Section 4(2) requires public

authorities to be administered with regard

to the Hora and fauna conservation and
management objectives set out in Section

4(1). However, there is no specitlc statuto-

ry obligation on decision makers to imple-

ment or give consideration to the impacts

on listed taxa, threatened communities or

critical habitat in government decision
making, except when deciding whether to

grant a permit under Section 40(2) of the

FFG Act. Similarly, other than under
Section 40(2), there is no statutory require-

ment to ensure that Action Statements and
the Flora and Fauna Guarantee Strategy

are taken into consideration by authorities

when making decisions under the FFG Act
or any other Victorian legislation.

"

Essentially, the FFCJ Act is good at set-

ting out procedures, but lacks enforcement
mechanisms for ensuring that those proce-

dures are carried out. In particular:

(a) Action Statements

The FFG Act contains no enforcement
mechanisms that could be used to ensure
that Action Statements arc prepared in a

timely manner.

Perhaps more importantly, once an
Action Statement is prepared, no enforce-

able obligations ensue. Action Statements

do not bind the government, or anyone
else, to take any actions at all. As a result,

the existence ol' an Action Statement docs
not necessarily protect listed threatened

taxa, or the habitat of those taxa. They are

not, for example, fully implemented in

FMPs.^'* Another issue of concern is that

there are no penalties imposed on a person
for breaching any provision of an Action
Statement.

DSE’s limited resources may also mean
that the contents of Action Statements that

are prepared are inadequate.

(b) No third party standing

Aside from suffering from an overall lack

of enforceable provisions, one of the most
signillcanl omissions from the FFG Act is

the lack of third party standing to uphold
the provisions that can be enforced.

At present. DSE is the only body able to

take action for offences committed against

the FFG Act. While being an appropriate

body to oversee the FFG Act. DSE is obvi-

ously constrained by its budget. This fact

has the potential to impact on the extent of
monitoring that can be conducted, and sub-

sequently the number of breaches that can
be penalised.

(c) Limited avenues for review

As previously mentioned, the FFG Act
has a lack of time-frames for making deci-

sions and implementing the FFG Act. In

some instances, there is no statutory duty
on DSE to take particular actions. For
example, there is no duty on DSE to identi-

fy threatened taxa to be listed under the

FFG Act or to declare Critical Habitat.

Furthermore, there is no provision in the

Ff’G Act requiring the decision makers to

provide reasons for their decisions. '' These
factors make it difficult for an interested

parly to review a decision, or failure to

make a decision, under the FFG Act.

Lack ofinformation available to the public
It is difficult to obtain adequate informa-

tion. For example, in LFF's experience,
information about the steps taken to imple-

ment Action Statements has not been easy

to obtain. Futihermore, the information on
the DSE website is often out of date. For
example, in November 2003. 197 Action
Statements had been prepared, however,
only 123 were available on the website.'^

Impact assessment— no requirement for
FFG Act to be taken into account in deci-

sion making
As indicated above, the FFG Act does

not require any comprehensive assessment
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of projects which may impact threatened

taxa or their habitat. The main legislation

dealing with EIA in Victoria is the

Environment Effects Act (the EE
Act). This Act is administered by the

[)epartment of infrastructure and typically

applies only to large scale projects. 'I'he

Planning and Environment Act l^)tS7, (the

P&E Act) also provides that the environ-

mental effects of certain developments be

considered in decision making. The State

Planning Policy Framework of all

Victorian Planning Schemes (apart from

the Scheme for the Port of Melbourne)

make the objectives of the FEG Act and

any Action Statements relevant considera-

tions in decision making under Victorian

Planning Schemes. However, the Planning

Schemes do not require Responsible

Authorities to refuse to issue planning per-

mits which contravene the requirements of

Action Statements. Further, there is no

requirement to consider the listing ol taxa.

or any other implementation of the FF(.i

Act, when making decisions under the

P&E Act or EE Act.

A review of EIA procedures under the

EE Act and the P&E Act is currently being

undertaken by the Department of

Infrastructure. LFF made a submission to

the Advisory Committee appointed to

advise the relevant Minister and made a

number of recommendations, which are

discussed below.

Recommendations for Reform
Greater resoarein^

The primary reason for non-implementa-

tion or delays in implementation of the

mechanisms in the FFCi Act to protect

tlora and fauna taxa appears to be insufll-

cient resources and funding dedicated to

this purpose at DSE and previously NRE.
LFF strongly advocates the provision of

substantially greater resources to DSE to

allow it to undertake the following tasks;

• prepare outstanding Action Statements

for listed taxa, ecological communities

and key threatening processes:

• review existing Action Statements and

update where required:

• employ staff to monitor the implementa-

tion of the Action Statements ‘on-thc

ground';

• require the Code, FMPs, WLlPs and

FCPs to adequately assess impacts on

listed taxa and ecological communities,

and avoid key threatening processes in

State Forests:

• require the Code. FMPs. WUPs and

FCPs to fully implement Action

Statements, and update the C'ode. FMPs.

WUPs and FCI’s as required:

• educate other staluu^ry authorities with

land management functions about the

requirements of the FFG Act; and

• conduct an education campaign in

schools and local communities about the

requirements of the Act and the rights of

the community to nominate taxa and

communities for listing.

Government commitment to implement-

ing the FFG Act and greater i^overnment

transparency

Whilst the Government may agree to

amend the FFG Act to strengthen its opera-

tion, a strengthened FFG Act is ol no

effect if the (iovernment lacks the will to

implement it. An apparent lack of will

seems to exist m>w, as sections of the FFG
Act are not utilised.

Motherhood statements are insufficient

evidence of such commitment. In the inter-

ests of open and accountable government,

public reporting mechanisms should be put

in place, and up-to-date information should

be easily accessible to the public. LFF
believes DSE and the Department of

Primary Industries (DPI) should be subject

to scrutiny in ascertaining whether the

Departments have complied with the FFG
Act. and should be required to report on

their achievemeitts in fullllling the objec-

tives of and meeting its requirements under

the FFG Act.''

The. performance of other agencies that

have (or should have) committed to biodi-

versity conservation should also be report-

ed. For example. Water Authorities, Parks

Victoria and Local Government play

important roles and should also be required

to report.

Integration with other legislation

The FIT! Act should be integrated with

other legislation. Currently it is not. It sliould

be mandatory for the principles and mecha-

nisms under the FFCi Act to be taken into

account in decision making, in particular in

EIA. and when EIA is not required, in plan-

ning decisions made under the P&E Act.
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In its submission to the Advisory
Committee appointed to advise the

Minister for Planning in the Environment
Assessment Review, LFF made a number
of recommendations regarding integration

of the FFG Act with other legislation,

including the following:

(a) Environmental impact assessment leg-

islation

LFF recommends that whilst old grow^th

and high conservation value forest contin-

ues to be logged. Victorian environment
impact assessment legislation should be
linked to the FFG Act so that;

• a mandatory trigger for EIA is introduced

for highly hazardous activities, and activ-

ities which may have a significant effect

on a threatened taxon, including logging

in old growth or high conservation value

forests in Stale Forests; and
• the provisions of and the objectives of
the FFG Act should be required to be
taken into account in the decision
whether or not to approve an action sub-

ject to EIA.

(b) Planning legislation

LFF is also of the view that there should

be greater integration between the FFG
Act and the planning scheme processes.

For example, either the P&E Act or the

FFG Act could be amended to insert a

requirement to identify any impact on list-

ed taxa or communities and to address
those impacts in planning permit applica-

tions and planning scheme amendments.
Furthermore, there should be a legislative

requirement that the FFG Act be a manda-
tory consideration in decisions made under
the P&E Act.

(c) Wildlife Act

As mentioned previously, the FFG Act
imposes controls and prohibitions on pro-

tected flora and listed fish but not on listed

fauna. The Wildlife Act then plays a role

in relation to other native taxa.

LFF recommends that a review of the

effectiveness of the implementation of the

Wildlife Act and Regulations in achieving

the objectives of the FFG Act and Flora and
Fauna Guarantee Strategy be can-ied out.

LFF also recommends that the introduc-

tion of a prohibition on taking all listed

flora and fauna be included in either the

FFG Act or the Wildlife Act. This is dis-

cussed further below.

The FFG Act’s limit on discretion in

decisions to authorise activities that could
threaten flora in Section 4S{4) should be
included in the Wildlife Act in relation to

wildlife, and extended to listed flsh in the

FFG Act itself

Furthermore, there should be some limi-

tations on the ability to obtain a licence

under the Wildlife Act to take threatened

taxa that are listed under the FFG Act.

(d) Forestry legislation

Legislation should require the Code,
FMPs, WUPs and FCPs to fully implement
Action Statements and Management Plans.

The Code and FMPs should be regularly

reviewed to ensure they comply with
Action Statements and Management Plans.

(c) General

The FFG Act should contain an obliga-

tion on decision makers to take, at a mini-

mum. the following into consideration,

when making decisions under the P&E Act
and other legislation applicable to land use

or development:

• the listing of a taxon, community or

threatening process;

• the provisions of any Action Statement or

Management Plan;

• the listing of any Critical Habitat, or

making of an ICO; and
• the Victorian Flora and Fauna Guarantee

Strategy.

This would go some way to avoiding plan-

ning permits being issued in areas of
Critical Habitat and avoiding habitat

destroying events.

Expansion ofoffences and controls

(a) Offence to take any listed taxon

Currently the Act creates offences relat-

ing to the handling of flora (Part 5,

Division 2) and flsh (Part 5, Division 3).

These provisions state that a person must
not, without a licence. Take, trade in or

keep' any listed flsh (Section 52) or Take,

trade in, keep, move or process' protected

flora (Section 45). It does not make sense

to confine the offences in the FFG Act to

flora and fish. The FFG Act should be
amended so that the offences apply across

the board to all listed taxa.
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The dcJence available to private
landowners and lessees in Section 47(2) of
the FFG Act should be removed.

(b) Offence to damage habitat

As habitat destruction is the biggest sin-

gle cause of taxa extinction, the FFG Act
should prohibit the harmful alteration, dis-

ruption or destruction of habitat of listed

la.xa and communities. Or at the \er>' least,

the FFG Act should prohibit the destruc-

tion of the ‘residence' of a listed taxon
(e.g. the hollow, nest, or other dwelling
place), as does the recent C'anadian legisla-

tion. the Species At Risk Act 2002.

(c) No blanket authorisation for logging

Logging operations conducted in accor-

dance with the Forest Produce Harvesting

Order do not require individual permits
under the FFG Act. This authorisation

should be removed, and the FFG Act taken

into account in approving and decision
making under the C’ode, FMPs. WUPs and
FCPs.

(d) Include essential enforcement ptxn isions

Pow'ers for an authorised ofllcer to seize

flora that is the stibjecl of an offence, and for

a magistrate to order the offender to forfeit

the flora, are required before the protected

flora controls can be fully implemented.

Increase penalties

In addition to broadening the ambit of the

offences, the penalties, which are clearly

inadequate to provide sufflcienl protection,

should be markedly increased. For
instance, currently the taking of a listed

fish or protected flora will result in a

S5000 line, while the sale of that fish or

llora or use of it in other ways may reap a

far greater rew'ard tor the offender.

LFF submits that the penalties in the IT-G

Act should at least equate to those in the

Commonw'ealth environment protection

legislation, the Environment Protection

Biodiversity Conservation Act,
(F2PBC Act). Generally, maximum penal-

ties in this Act for offences similar to those

in the FFG Act are SI 10,000 and/or two
years' imprisonment.

Third party rights

Under the FFG Act the public has some
rights to be consulted and to nominate
items for listing. In particular, any member

of the public can nominate a taxon or
potentially threatening process for listing

or ‘de-listing'.-"* After the SAC’ has made a

preliminary recommendation for listing

there is provision for public consultation,-"

and the public has the opportunity to make
submissions regarding ICOs.*'

However, to ensure adequate community
participation in the enforcement of the

FFCi Act, more accountable government
decision making and to enable action to be
taken in situations where DSF. does not

take enlbrcemenl action, the FFCJ Act
should be amended to give third parties the

following rights:

(a) Rights to appeal

Third parlies should have the right to

appeal the follow ing decisions made under

the FFG Act:

• the decision of the Minister to list or not

to list threatened taxa. communities of
llora or fauna and threatening processes;

• the decision of the Secretary to approve
or determine not to approve an Action
Statement or Managemenl Plan;

• the decision of the Secretary to prepare or

decide not to prepare Managemenl Plans;

• the decision of the Secretary to declare or

decide not to declare Critical Habitat

(subject to the proviso that a delniition of
Critical Habitat should also be inserted in

the f'FCi Act);

• the decision of the Minister to make or

determine not to make an ICO;
• the decision of the Minister to approve or

determine not io approve an Action
Statement or Management Plan;

• the decision of the Governor-in-Council

to make an Order authorising the taking

of protected llora or listed fish; and
• the decision of the Secretary to issue a

permit or licence authorising the taking

of protected llora or listed I1sh.

(b) Rights to make nominations

(liven the lack of resources provided to

DSL. participation of NGO groups and
other community groups in the processes

of threatened taxa conservation and recov-

ery is essential.

As previously mentioned, the FFG Act

does give certain rights of nomination to

the public. These rights should be expand-

ed to allow third parties to nominate (and

have considered):
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• a threatened taxon or community or a

potentially threatening process as merit-

ing the preparation of a Management
Plan; and

• areas for consideration as Critical
Habitat; and

• threatened Critical Habitat as meriting
the approval of an ICO.

(c) Enforcement action

LFF believes an appropriate model for

enforcement action is that used in the
Victorian planning process under the P&E
Act. This model allows ‘any person’ to

apply to VCAT for an enforcement order
to enforce the provisions of the P&E Act
and planning schemes made under it.

Accordingly, LFF believes third parties

should have the right to take enforcement
action prior to or after a breach of the FFG
Act, Action Statements, Management
Plans, protected flora permits and Orders,
listed fish licences and ICOs made under
the FFG Act.

The use of an enforcement order or inter-

im enforcement order should not be tied to

‘Critical Habitat’ areas in the same way as

ICOs are.

Extending enforcement rights to the gen-
eral community would not only broaden
the resource base for taking action, but
would also empower people and allow
those interested to take an active role in the

protection of Victoria's most threatened
taxa. Fuither. it w'ould relieve the pressure
currently placed on DSE to fulfil its duties

in this area, in addition to its other duties

under the FFG Act to prepare Action
Statements and determine Critical Habitat.

So. third party enforcement rights would
be beneficial on a number of levels.

Two issues arise from introducing third

party enforcement rights; the appropriate
lorum lor enforcement action, and the
extent of the right of third parties to bring

enforcement action (third party standing).

LFF believes:

•VCAT (rather than, for example the
Magistrates’ Court) is the appropriate
lorum for third party enforcement action.

• To allay concerns that third party stand-

ing is too wide, a provision similar to that

in the P&E Act, whereby people who
bring a vexatious or frivolous matter
before VCAT face having costs awarded
against them. If this measure is consid-

ered an insufficient deterrent, the stand-
ing lest could be slightly narrower, and
mirror that found in Sections 475-480 of
the EPBC Act.'-'

Expansion of the role of Critical Habitat
declarations

The declaration of Critical Habitat is a

crucial part ol the FFG Act. However, no
definition is included in the FFG Act. A
broad definition should be included which
concentrates on preservation of habitat crit-

ical to the ongoing evolution and develop-
ment of the taxa in the wild rather than con-
centrating upon habitat critical to the main-
tenance of a minimum viable population.

Criteria for Critical Habitat should be set

out in the Fl'G Act.The Act should also
contain a reciuiremenl that the Secretary
make a Critical Habitat declaration (or
alternatively, consider making a Critical

Habitat declaration) if habitat meets the
Critical Habitat criteria. Furthermore,
there should be an obligation on the
Minister to cither make, or at least consid-

er making, an ICO if Critical Habitat is

threatened.

Finally, the Critical Habitat declaration
process should be overseen by the SAC, in

much the same way as the listing process
currently is.

Expansion ofthe role ofICOs
(a) Right lo compensation

The right to compensation for financial

loss suffered as a natural, direct and rea-

sonable consequence of making an ICO,
contained in Section 43 of the FFG Act,
should be amended. LFF considers that the

starting position should be that landowners
have a responsibility to ensure the protec-

tion of listed llora and fauna on their prop-
erties, and should not be compensated for

fulfilling that responsibility."

However, LFF accepts that compensation
may be necessary if, prior to the making of
an ICO, the relevant landowner had existing

use rights, generally as defined under the

P&E Act, or the right to develop land in

accordance with an existing planning permit.

In such circumstances, if the ICO restricts

the landow'ncr's existing use rights, or where
a landowner is required by IhelcO to under-

take positive action (such as revegetation),

reasonable compensation should be payable
to the landowner by DSE.
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(b) No time limit

LFF considers that ICOs should not be

automatically limited to a maximum of 2

years, as often the importance of the habi-

tat will not have diminished upon the

expiry of 2 years. It would be more appro-

priate to leave ICOs in existence until they

are revoked and to rename the orders
'Conser\alion Orders'.

In other words, IC'Os should not neces-

sarily be an ‘interim' measure.

(c) Other matters

LFF believes the right to appeal to

VCAT on matters relating to the making or

application of an ICO should be retained.

The exemption of communities on pri-

vate land from ICO controls should be

repealed. All listed species and communi-
ties should have the protection of an ICO.

regardless of land tenure.

Preparation and implementation of
Action Statements

Currently. Action Statements must set out

what has been done to conserve and man-
age that taxon or community or process

and what is intended to be done and may
include information on what needs to be

done. It should be mandatory, rather than

discretionary, to include information on
what needs to be done to protect and con-

serve the laxa or comiminity, or to halt the

threatening process. Furthermore, the

Regulations should set out in more detail

the matters that should be included in

Action Statements.

LFF has previously discussed the delay

that is occurring in preparation of Action

Statements. To address this problem, the

FFG Act should specify a mandatory time-

frame for completion of Action Statements.

One of the fundamental Haws in the cur-

rent system is that there is no obligation to

monitor the taxa. community or threaten-

ing process after Action Statements are

completed. A mandatory obligation to

implement Action Statements and review

their effectiveness should be included in

the FFG Act. In this regard, an obligation

should be introduced to provide annual

reports to Parliament on the progress of

implementation of the FFG Act.

LFF submits that a legislative program of

regular public and independent review of

the status of Action Statements, and the

effectiveness of Action Statements in pro-

tecting listed taxa and communities and in

managing threatening processes should be

introduced.

Other chan;^es

(a) HSn Principles enshrined in the FFG Act

LI'F submits that the FFG Act should

incorporate the principles of ecological sus-

tainable development (LSD). LVV notes

that other environmental legislation the

EPBC' Act. and the Environment Protection

Act. (Victoria) incorporate ESI)

principles.*^ These provide appropriate

models.

Adoption of ESI) principles into the FF(i

Act (and consideration of the FFG Act)

may lead to the better protection of taxa in

Action Statements and I MPs. WLlPs and

FCPs. ESI) principles should be taken into

account in decision makina (and approving

FMPs. WLPs and FCPs).

(b) Reasons for decisions

Decision makers should be required to

state their reasons for the decisions they

make under the FFG Act. and where appro-

priate, to demonstrate that the decision does

not threaten listed taxa or communities, and

otherwise complies with the FFG Act.

Conclusion

LFI-'s analysis shows that the existing

regulatory and policy framework for the

protection of threatened taxa in Victoria is

in need of a major overhaul. Fifteen years

after its enactment, it is evident that while

the ITXi Act contains a number of useful

procedures and instruments, it lacks sub-

stance and mandatory obligations, strict

monitoring and reporting requirements and

sufficiently punitive penalties, .ludged

against what are arguably its primary
objectives to conserve listed threatened

taxa. and to ensure that genetic diversity of

llora and fauna is maintained - the FFG
Act has not been a success. Action state-

ments have only been prepared for approx-

imately one half of the listed taxa. commu-
nities and threatening processes.

Furthermore, there is no evidence that any

taxa or communities have been removed
from the list due to an improvement in

their conservation status.

One of the greatest failings of the FFG
Act has been the failure to implement it.
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LFF believes there are a number of reasons
for this, including the following:
• DSE is, and its predecessor was, under-
resourced;

• there appears to be a lack of government
will to fully implement the FFG Act;

• there is a lack of government transparency
and accountability in its decision making
under and implementation of the FFG Act;

• the FFG Act is unenforceable; and
• the FFG Act (and actions taken under it)

are not required to be taken into account
in government decision making under the

FFG Act, or generally.

Consequently, LFF submits that DSE
should receive appropriate funding to fully

implement the FFG Act, and the govern-
ment commit to DSE fulfilling its obliga-
tions under the FFG Act.

However, this of itself is not sufficient.

The FFG Act should be enforceable, and
DSE should be accountable in its efforts to

fulfil its obligations under the FFG Act.
To seek to achieve this, the FFG Act

should be amended as outlined in this paper.

These amendments include the following:
• third parly enforcement, participation and
review rights expanded;

• specific time-frames inserted in the FFG
Act for DSE and other decision makers
to take certain actions, or make deci-
sions;

• DSE, DPI and other bodies required to

report annually on its progress in imple-
menting the FFG Act; and

• Clear criteria for decision making set out
in the FFG Act, and decision makers
required to provide and publish reasons
for their decisions.

Finally, the FFG Act should be taken into

account in government decision making,
and integrated with the EE Act. and P&E
Act. Unless a comprehensive EIA has been
undertaken, exemptions from the applica-
tion ol the FFG Act {such as that which
occurs by reason of the Forest Produce
Harvesting Order) should be removed.
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Area system outlined in the .Action Statement.

' Ll-T's ctKiumes related to the .Action Statements for

the Powerful Owl and I eadbealer’s Possum.
LFF believes the etindilions are in:ule*.iuaie. For fur-

ther information, refer to the 2t)02 1.1 I lewew, pp
20-21. It should ahso be noted that the exemption
does not apply if the (lora is taken from a Critical

Habitat. I low ever, as noted above, no Critical Habitat
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or partially proieeted (in the form of Special
Protection Zones and Special Munagemenl /ones
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(identified as (ieneral Management Zones in the

FMPs). \\\u>d Clilisalion Plans. (WUPs) arc Uten pre-

pared by DSF. and show which areas wUhin a Forest

Management .Area, (IMA) arc to be logged in a par-

licular year. The.se should be ivrejvaretl in aecordaiiec

wiili the Code and the FMP forilie area, anti alU)Cuie

coupes for logging, within forest idenlitled in the

FMP as suitable for logging. Under the C ode. Forest

C\>Lipe Plans (FC'Ps). are then prepared and approved
before logging eommenec.s. I he Code slates ilial the

FCP shtmid nesptmd u» and show stream hulTers and

other protected areas. So the WUPs and F( P.s arc the

local level and therefore .sile-speeille documents, as

opposed to the regional level FMPs. However, based
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funher meaningful Fl.A.
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Glossary of terms used

2002 LFF review

Action Slatemenl

the Code
CRA

CAR Reserve

Critical Habitat

EE Act

EIA
ERA
EPBC Act

ESD
FCP
FFG Act

FMA
FMZ
FMP

LFF, November 2002. Review of the FlXi Act.

Aelion Slalemem made pursuant to FF(i Act

Code of Forest Practices

Comprehensive Regitmal Assessment undertaken under the RFA
Process

Comprehensiv e. Adequate and Representative Reserves

Critical Habitat declared pursuant to FFG Act

Knvironmenl IHTects Act I97S (Vic)

Environment Impact .Assessment

lOivironnienl Protection .\uthority

Env ironment Protection and Biodiversity Conservation Act 1999

(Cw llh)

Ixologically Sustainable Development
Forest Coupe Plan

Flora and Fauna Chiaranlee Act 1988 (Vic)

Forest Management Area (tor which a FMP is prepared)

Forest Management Zone
Forest Management Plan (for a particular FMA)
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Glossary of terms used contM

Forests Act

the Forest Produce Harvesting

Order
GMZ
ICO
LFF
Management Plan

the Minister

NGO
NRE
P&E Act

RFA
RFA Process

SAC
Secretary

State Forest

VCAT
the Wildlife Act

WUP

Forests Act 1958 (Vic)

Flora and Fauna Guarantee Act (Forest Produce Harvesting)

Order 1988
General Management Zone - tenn used in FMPs - see Schedule 2.

Interim Conservation Order, made pursuant to the FFG Act

Lawyers for Forests, Inc.

Management Plan made pursuant to FFG Act

the Minister for Environment
Non-government Organisation

Department of Natural Resources and Environment

Planning and Environment Act 1987 (Vic)

Regional Forest Agreement
Regional Forest Agreement Process

Scientillc Advisory Committee established under the FFG Act

Secretary to NRE (now DSE).
Forest outside the CAR Reserve Forest and therefore available

for logging

Victorian Civil and Administrative Tribunal

Wildlife Act 1975 (Vic)

Wood Utilisation Plan

Implementation of the Threatened Species Conservation Act

in NSW
Graham Wilson'

Abstract
The Threatened Species Conservation Act 1995 (TSC Act) came into effect, in NSW. on 1 January

1996. The TSC Act provides broad protection to threatened plants and animals, including inverte-

brates, but not fish, which are protected under the Fisheries Management Act J9S4 (FM Act). The
Act also allow s for the listing of endangered ecological communities and endangered populations of

species which arc not otherwise endangered, and provitles legal protection to threatened species

either from direct harm to individuals or from damage to their habitat. An independent seientific

committee is established to determine the lists of threatened species and ihmalening processes. The
Act also provides for the preparation of Recovciy Plans and Threat AhatemciU Plans within speci-

lled timeframes, integrates threatened species assessment into the assessment provisions of the

Environmental Planning and Assessment Act 1979 (EP&A Act), and includes other conservation

measures. This paper explains major provisions of the TSC Act and provides summary information

in regard to its implementation. Amendments to the TSC Act in 2002 on the basis of a review' by a

Joint Select Committee of the NSW Parliament in 1997 are brieHy discussed. As many of the protec-

tive measures within the TSC Act are given effect through provisions within the National Parks and
Wildlife Act 1974 (NPW Act) these provisions arc also considered. {The Victorian Naturalist 120 (6),

2003, ^37-248).

Introduction

The Threatened Species Conservation

Act 1995 (TSC Act) was passed by the

NSW Parliament at the end of 1995 and

came into effect from 1 January 1996,

replacing the Endangered Fauna (Interim

Protection) Act I99L which expired at this

time. The new Act met a government com-

mitment to provide comprehensive threat-

Biodiversily Research and Manageincnl Division.

NSW National Parks and Wildlife Service (now pari of

Department of Environment and Conservation NSW),
PC) 130.x 1967. ilursUille, NSW 2220.

Email Graham. Wilsoiifcv npws.nsw.gov.au

Vol. 120 (6) 2003

ened species protection legislation by giv-

ing broad protection to threatened plants

and animals, including invertebrates but

not fish or marine vegetation, which are

protected under parallel provisions of the

Fisheries Management Act 1984 (FM Act).

In addition to the measures specifically

directed towards threatened species man-
agement, the TSC Act provides a broader

framework for biodiversity conservation

through a requirement to establish a biodi-

versity advisory council and prepare a bio-

diversity strategy for NSW.
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As well as providing for the listing and

protection of threatened species (being a

taxon or recognisable variant), it allows tor

the listing of endangered ecological com-

iminities (assemblages of species in a spec-

ified area) and endangered popidations of

species which are not otherwise endan-

gered. Threatened species are provided

legal protection either from direct harm to

individuals or to damage of their habitat.

The TSC Act establishes an independent

Scientific Committee, not subject to

Ministerial approval of its decisions, which

determines the lists of threatened species

and threatening processes. It also provides

for the preparation of Recovery Plans and

Threat Abatement Plans within specilled

time-frames, w'hich mirror Commonw'ealth

legislative requirements. The TSC Act

integrates threatened species assessment

into the assessment provisions o\' flic

Environmeulal Planning and A\sessnjcm

Aci 1979 {[-.PSiA Act), both in relation to

the development approval process and

through the making of environmental plan-

ning instruments. It also provides many
opportunities for public participation in

threatened species conservation measures.

These include public exliibition ol deci-

sions of the Scientillc Committee, recov-

ery plans, threat abatement plans and criti-

cal habitat, a requirement to consider and

minimise social and economic impacts in

many plans and decisions, and third party

standing for enforcement ol its provisions

in the Land and Environment Court.

This paper explains the provisions of the

TSC Act and provides summary informa-

tion in regard to its implementation.

Amendments to the TSC Act in 2002. on

the basis of a review by a Joint Select

Committee of the NSW Parliament in

1997, are brielly discussed. As many of the

protective measures within the TSC Act

are given effect through provisions within

the l^ational Parks and liildlifc Acf 1974

(NPW Act) these provisions are also

briefly considered.

Protection under the National Parks and

Wildlife Act

The NPW Act gives protection to all fauna

(includes native birds, animals, reptiles and

amphibians but not fish) in NSW, unless

otherwise specified (e.g. locally unprotect-

ed or in lawful custody). As a result all

non-threatened native fauna are protected

species in NSW (unless declared unpro-

tected) and many provisions that apply to

protected species under the NPW Act also

apply to threatened species, though

offences harming threatened species attract

significantly higher penalties.

Plants, however, are generally treated as

the property of the landowner on wdiose

land they grow, w ith only a limited subset,

those recognised as in commercial use.

being listed as protected on the schedules

of the NPW Act. Picking or selling of such

protected native plants requires a licence

under this Act. Provision is also made for

management plans to be prepared for pro-

tected native plants to specify the basis of

their use.

The NPW Act specifies it as an offence

to harm protected fauna (maximum 100

penalty units plus 10 units per additional

animal). It is also an offence to harm a

threatened species or damage its habitat,

and in tliis case the penalty is for up to 500

penalty units for a vulnerable species and

up to 2000 penalty units for an endangered

species, or its habitat.

Where an action, such as a development

or proposal, will have a significant effect

on the environment (includes native plants

and animals) the Enrironmcnfal Planning

and Assessment Act 1979 (LP&A Act)

requires the preparation of an

Environmental Impact Statement (EIS) and

adherence to any specified protective con-

ditions w ithin any approval given in rela-

tion to it.

Protection under the Threatened

Species Conservation Act

In order to understand how the TSC Act

operates, its contents and major provisions

are outlined.

Contents ol TSC Act

Pari / - objects & definitions

Actions taken to manage threatened

species in NSW are required to be consis-

tent with the objects of the TSC Act.

These objects are:

• to conserve biological diversity and pro-

mote ecologically sustainable develop-

ment:

• to prevent the extinction and promote the

recovery of threatened species, popula-

tions and ecological communities;

The Victorian Naturalist
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• to protect the eritical habitat of those

threatened species, populations and eco-

logical coinimmities that are endangered:

• to eliminate or manage certain processes

that threaten the survival or evolutionary

development of threatened species, pop-

ulations and ecological communities;

• to ensure that the impact of any action

affecting threatened species, populations

and ecological communities is properly

assessed; and
• to encourage the conservation of threat-

ened species, populations and ecological

communities by the adoption of measures

involving cooperative management.

Part 2 - listing* processes

The listing of threatened species and
threatening processes, based on the deci-

sion of an independent committee of

expert scientists, ‘the Scientific

Committee' arc provided for in this part,

and the scientific grounds for such deci-

sions are specified.

Listing categories are:

Schedule 1: endangered species, popula-

tions and ecological communities
• Part 1 : Endangered species

• Part 2: Endangered populations

• Part 3: Endangered ecological communi-
ties

• Part 4: Species presumed extinct in NSW
Schedule 2: vulnerable species

Schedule 3: key threatening processes -

this allows listing of key threatening

processes which threaten biodiversity.

Any person can make a nomination to list

(or remove from the list) a threatened

species or threatening process. The
Scientific Committee is then required to

determine whether, in its opinion, the nom-
ination meets specified criteria for each

listing category. First a preliminary deter-

mination is made and advertised, calling

for public submissions. If, following con-

sideration of submissions and other rele-

vant information, the Committee is satis-

fied that the criteria are met, it then makes

a final determination, also advertised,

which has legal effect.

For a species, population or ecological

community to be removed from these

schedules the Scientific Committee needs

to be satisfied that it no longer meets list-

ing criteria in the TSC Act.

Current listings on Schedules 1-3 are on

the NPWS website (www.npws.nsw.gov.au).

Over 850 species, endangered populations

and endangered ecological communities,

and 18 key threatening processes are cur-

rently listed.

Part 3 - critical habitat identijication

This part provides for the identification of

habitat critical to the survival of threatened

species. It applies only to species and com-

munities in endangered categories (not vul-

nerable species) and can apply to the

whole, or any part of the habitat of an

endangered species, population or ecologi-

cal community. The Minister identifies crit-

ical habitat Ibllowing an extensive public

consultation process, which includes any-

one vN'ith an interest in the land. Currently

areas of critical habitat have been identified

at Stotts Island Nature Reserve for

Mitchells Rainforest Snail Thersites

mitcheliac\ near Nowra for the Bombadery
/ieria '/Jeria haeuerleuii and al Manly for

its Little Penguin Eudyptiila minor popula-

tion. In addition, critical habitat for the

Grey Nurse Shark Carcharias arenarius

has been declared under the FM Act. Once
critical habitat is identified it is shown on

environmental planning instruments, and

any action which affects it requires detailed

environmental assessment. Where complex

management issues need to be dealt with in

relation to critical habitat, regulations are

made under the relevant legislation to spee-

ify how this occurs.

Part 4 - recovery plans

This requires the preparation of a recov-

ery plan within 5 years for endangered

species and 10 years for vulnerable species

which were listed when the TSC Act came
into force at the start of 1906. For listings

since this time the requirement is to pre-

pare a recovery plan within 3 years for

those on schedule 1 and 5 years for those

on schedule 2. The TSC Act specifies the

broad content and process of preparation

of recovery plans. It also specifies that pri-

ority is to be given to preparation of recov-

ery plans for nationally listed species, key-

stone species, indicator species, species at

highest risk of extinction and those where

recovery is feasible.
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Part 5 - threat abatement plans

This requires the preparation of a threat

abatement plan within 3 years for a listed

key threatening process. While threat

abatement plans are separate from reco\ ery

plans it should be noted that actions tor

some threats listed may overlap with

actions in recovery plans. For example fox

predation is a listed key threatening process

for which a threat abatement plan has been

prepared. This plan requires fox control to

protect priority threatened speeies sensitive

to fox predation. In many cases this action

is also specified in recovery plans for tiicse

listed threatened species.

Part 6 - licensing*

This part requires the issue of a licence or

the approval of a property management

plan for any action which harms a threat-

ened species, population or ecological

community or damages its habitat. It also

pro\ ides specified exemptions trom this

requirement, particularly for actions

approved through the planning process.

Licensing normally occurs only when a

planning approval is not required under the

Enviromuental PUmniug and Assessment

Act 1979 (HP&A Act). This part also spec-

ifies requirements for the preparation ol

species impact statements, to undertake

detailed environmental impact assessment,

where a significant impact on threatened

species is likely to occur.

Part 7 - stop-work onlers. joint manage-

ment agreement

Stop-wxirk orders provide an emergency

power to direct cessation ol operations

while urgent negotiations on protection of

the species, population, ecological commu-

nity or its habitat lake place. There are

major limitations on their use. particularly

where planning approvals exist.

.loint management agreements provide a

mechanism for land management agree-

ments between NPWS and other public

authorities where important threatened

species habitat is identified.

Part 8 - Scientific Committee

This provides the legislative basis for the

operation of the Scientific Committee, and

specifies the process for appointment of

members, their functions and their inde-

pendent status.

Part 9 - Biological Diversity Strategy

This provides for the preparation of a

Biodiversity Strategy and the establish-

ment of a Biodiversity Advisory Council,

which is responsible for the strategy and

the provision of broad biodiversity conser-

vation advice to the Minister, Inroad mea-

SLires for the conservation of threatened

species and ecosystems, coordinated across

NSW. are specified within this Strategy.

Schedules I - 3. Lists of threatened

species, populations, or ecological com-

munities and threatening processes

Schedule 4 - Amendments to National

Parks and Wildlife Ad (NPW Act)

This includes additional licensing provi-

sions and penalties for harming threatened

and protected species.

Schedule 5 - Amendments to Environ-

mental Planning and Assessment Act

These provisions integrate threatened

species assessment with planning approvals

under the Environmental Planning and

Assessment Act 1979 (EP&A Act) and are

essential for the protection of threatened

species habitat both through the develop-

ment assessment process and through iden-

tification of threatened species habitat in

environmental planning instruments.

Major mechanisms within the TSC Act

As indicated in the previt)us section there

are several major mechanisms within the

TSC Act which operate together to provide

a framework for protection of threatened

species. These are;

• Listing of threatened species, popula-

tions, ecological communities and

threatening processes on schedules - this

provides the legal basis for identifying

particular threats and particular species

or communities as threatened, and trig-

gers (in respect of those listed) all the

other protective measures which apply

to them.

• Management Plans Recovery Plans,

.loint Management Agreements and

Property Management Plans the opera-

tion of these plans at a range of scales

provides the mechanism for developing

an agreed management framework tor a

threatened species. The recovery plan

operates at a slatewdde scale to identity
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actions required for species conserva-
tion, whereas the other two management
planning processes operate at a land
ownership level to provide agreed pro-

tection. Joint Management Agreements
are limited to Public Authorities and
require an expert review by the
Scientific C'ommitlee, whereas property

management plans operate at an individ-

ual landholder level and could therefore

be used as a protective mechanism for

specific land parcels with important
habitat on private land. Property man-
agement plans also provide an exemp-
tion from other threatened species
licensing requirements.

• Protection against species harm/habitat

damage - it is a legal offence to harm a

threatened species or damage its habitat,

with a penalty of up to 2000 penalty
units for endangered species and 500
penalty units for a vulnerable species

(currently $1 10/imit).

• Approval processes under EP&A, TSC
and NPW Acts for actions which harm a

species or damage its habitat. These are

subject to assessment requirements and
other constraints which are further

detailed in the next section. Where a sig-

nificant impact on the species is deemed
likely, through the initial assessment
provisions (or if critical habitat is affect-

ed), then preparation of a detailed

assessment of impacts (a Species Impact

Statement) is required- and there is a for-

mal NPWS approval or concurrence role

(or a Ministerial consultation role)

before the action can proceed.

• Habitat identification provisions

Part 3 of the EP&A Act provides for iden-

tification of threatened species habitat and
threatened species requirements in amended
Local Environmental Plans, Regional
Environmental Plans and Stale E.nviron-

mental Planning Policies. This allow's

NPWS to request local govemment or other

state government agencies to identify threat-

ened species habitat in Part 3 studies and
Environmental Planning Instruments. For
example it could allow the identification of

shorebird habitat (e.g. feeding habitat and
roosting habitat) around water margins in

coastal Local or Regional Environmental
Plans, or fauna habitat in native vegetation

areas. Similar provisions exist in other

equivalent planning instruments (e.g.

Regional Vegetation Management Plans

under the NVC Act). Through these mecha-
nisms the potential exists for such habitat to

be protected through appropriate land man-
agement zoning.

Part 3 of the TSC Act makes provision

for identification of critical habitat.

However, this operates only for endan-
gered categories of threatened species.

More detailed information on some of the

above mechanisms and the provisions
through which they operate is set out
below.

Approval process for actions which
affect threatened species

The TSC Act specifies an approvals
process which is required for those actions

likely to

• harm or pick a threatened species, popu-
lation or ecological community

• damage habitat of a threatened species,

population or ecological community
(includes critical habitat).

Where such an action occurs without the

relevant approval, this constitutes a breach

of the legislation and the penalty provi-

sions relating to such breaches are speci-

fied in the NPW Act.

Definitions

Harm
The TSC Act defines 'harm’ in relation

to fauna (including an animal of a threat-

ened species, population or ecological
community) as having the same meaning
as in the NPW Act:

hunt, shoot poison, net. snare, spear,

pursue, capture, trap, injure or kill, but

does not include harm by changing
the habitat of an animal.

Pick

The TSC Act has introduced an assess-

ment provision for native llora (including a

plant of a threatened species, population or

ecological community). The TSC Act
defines 'pick' as having the same meaning
as in the NPW Act:

gather, pluck, cut, pull up. destroy,

poison, take, dig up, remove or injure

the plant or any part of the plant.

Legislative approval process for actions

which affect threatened species

In summary the legislative approval
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process for approval of the above actions

which affect threatened species is :

• determine if consent is required under

Part 4 of EP&A Act. II' so. approval

occurs here and no furltier approval or

licence is required

• if no HP&A l*arl 4 consent is required,

then the issue is wliether approval is

required for the activity under Part 5 of

the EP&A Act (granted by some public

authority). If so. approval occurs here

and no further approval or licence is

required

• if no part 4 consent or part 5 approval

applies, a licence is required under the

TSC Act unless specifically exempt.

Specified TSC Act licence exemptions

A licence issued under the TSC Act is

not required for:

• actions authorised by a licence granted

under the NPW Act;

• developments carried out in accordance

with development consent under the

EP&A Act;

• activities approved under Part 5 of the

EP&A Act;

• actions authorised by Rural Fires Act

1997 or the State Emergency and Rescue

Management Act I9R9:

• the carrying out of a routine agricultural

activity:

• actions carried out in accordance with an

approved property management plan;

and
• actions that are not likely to have a sig-

nificant affect on threatened species,

populations or ecological communities,

or their habitats, as determined by the

Director-Cieneral of NPWS.

Significant impact on threatened species

(commonly known as 8 part test)

Where an approval is required to harm

threatened species the initial requirement is

to determine whether there will be a signil-

icant effect on threatened species on the

basis of speciHc provisions within the TSC
Act and EP&A Act as follows. (Extract

from s94 of TSC Act)

Significant effect on threatened species,

populations or ecological communities, or

their habitats

(!) the Director-General must deter-

mine whether the action proposed is

likely to significantly affect threatened

species, populations or ecological com-

munities. t)r their habitats.

(2) For that purpose, the Director-General

must lake into account the following:

(a) in the case of a threatened species,

whether the life cycle (f the species is

likely to be disrupted such that a viable

local population (f the species is likely

to be placed at risk ofextinction.

(b) in the case of an endangered popula-

tion. whether the life cycle of the species

that constitutes the endangered popula-

tion is likely to be disrupted such that

the viability of the population is likely to

he significantly compromised,

(c) in relation to the regional distribution

of the habitat of a threatened species,

population or ecological community,

whether a significant area of ktwwn
habitat is to he modified or removed.

(d) whether an area of known habitat is

likely to become isolated from currently

interconnecting or proximate areas of
habitat for a threatened species, popula-

tion or ecological community.

(e) whether critical habitat will be affect-

ed,

if) whether a threatened species, popula-

tion or ecological community, or their

habitats, are adequately represented in

conservation reserves (or other similar

protected areas) in the region.

(g) whether the action proposed is of a

class of action that is recognised as a

threatening process,

(h) whether any threatened species or eco-

logical community is at the limit of its

known distribution.

If a significant impact is likely then the

preparation of a Species Impact Statement

(SIS) is required. Prior to undertaking

preparation of an SIS the proponent must

seek from the Director-General of NPWS
(or delegated ofUcers) the specific require-

ments for preparation of the SIS. Once the

SIS has been prepared the concurrence of

the Director-General of the NPWS must be

obtained, where a significant impact is still

deemed likely, and any specified condi-

tions in this concurrence decision must be

followed. Where the action is to be under-

taken by another Minister then the require-

ment following preparation of an SIS

becomes consultation with the Minister tor
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the Environment. Further information on
these processes is available from
Threatened Species Management
Information Circulars Nos 1, 2 and 4 avail-

able from the NPWS Website
(www.nationalparks.nsw.gov.au)

Recovery and threat abatement
planning

The TSC Act has a statutory requirement
to undertake recovery and threat abatement
planning for listed species and threats. The
process for their preparation is shown in

Fig. 1

.

Recovery Planning is the development of
a ‘strategic' program involving both plan-

ning and implementation of actions aimed
at 'recovering' species, populations and
ecological communities threatened with
extinction. A recovery plan is a document
which identiiles the actions to be taken to

promote the recovery of a species, popula-

tion or ecological community.
A Threat Abatement Plan is a document

which identifies the actions to be taken to

abate, ameliorate or eliminate the adverse

effects of threatening processes on threat-

ened species, populations or ecological

communities.

Both recovery and threat abatement plans

must consider the social and economic
aspects, as well as conservation benefits,

for undertaking proposed recovery actions.

They must seek to minimise adverse social

and economic impacts of any actions to the

maximum extent possible, consistent with

meeting conservation objectives.

Recovery Plans for problematic species

frequently involve formation of a recovery

team. Such a team typically comprises a

group of stakeholders and scientific

experts. They may either directly formu-
late the recovery strategies for the species,

or alternatively, the team can act as a refer-

ence group to assist in consultation where
strategies and actions are developed by
specific people.

Progress in implementing the TSC Act
The TSC Act was initially funded by a

specific funding allocation from NSW
Treasury of S4 million annually for NPWS
to carry out its major requirements, and
this funding has continued on a recurrent

basis. At first this was principally directed

at fulfilling the environmental assessment

obligations under the Act. The principal

focus of this role has been to assist consent
and delermining authorities, which must
determine when significant impact on
threatened species occurs, to minimise and
mitigate this impact to acceptable levels

which can be deemed as non-significant.

From the commencement ot'the TSC Act
to 30 June 2002 there have been many
thousands oT decisions by consent and
determining authorities in relation to sig-

nificance of impact on threatened species.

In a large number of such cases NPWS
officers have had input prior to the formal

decision stage on significance to seek to

reduce impacts. During this same period

there were 212 requests for Director-
General’s requirements to prepare an SIS.

and 45 SIS’s were lodged with NPWS with

requests for concurrence. Of these, 40 con-

currences were granted (with conditions)

and 5 concurrences were refused. Of the

refusals a further 3 were subsequently
granted following modification of impacts.

NPWS has also had input into a large num-
ber of proposed Environmental Planning

Instruments, and other equivalent docu-
ments (e.g. Regional Vegetation Manage-
ment Plans) to seek to have important
threatened species habitat identified and
zoned for long-term conservation.

As can be seen from these figures there

have been many cases where threatened

species assessment has been required in

relation to developments and activities

being considered under NSW Planning
legislation. In a large number of such cases

substantial modifications have been made
to initial proposals which reduced impacts

and allowed revised proposals to proceed
without the need for formal NPWS consid-

eration. For those proposals where formal

NPWS input has been triggered through
SIS preparation, the overwhelming majori-

ty ol‘ proposals have had their threatened

species impacts ameliorated to an accept-

able level and proceeded on this basis.

It is considered that these threatened

species assessment requirements have,
over the time in which the TSC Act has

operated, led to a substantial change of
attitude of many of those undertaking envi-

ronmental assessment. Initially many con-

sidered such requirements a major obsta-

cle, whereas the gradually increasing view
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Fig. 1. Process to prepare Recovery and Threat Abatement Plans. DCJ - Director-General oi NPWS,

SC = Scienlillc Committee under TSC Act.

seems to he that this provides an opportu-

nity to identity adverse consequences early

in the planning process and thus accommo-

date them into llnal plans to improve over-

all conser\ ation outcomes.

In the review of the TSC Act by a .loint

Select Committee of NSW Parliament in

1997. it was recommended that additional

resources be provided for the preparation

of recovery plans and threat abatement

plans. As a result a three year funding

enhancement of an additional S6.5 million

was given for this purpose. A large amount

of etforl has now gone into the preparation

of recovery plans and threat abatement

plans. A summary of the progress in this

regard is listed in Table 1. Copies oi all

draft and approved recovery plans are

available from the NPWS website.

A summary of progress with implement-

ing recovery and threat abatement plan

actions was published in 2003 (NPWS

2003), providing additional information

and a range of case studies. It demonstrates

a steady increase in the number of recov-

ery plans prepared, which has escalated

significantly since 2000. The rate of recov-

ery plan preparation was slow because a

substantial amount of policy development

was required in parallel with the prepara-

tion of initial plans, along with production

of guidelines on format and content of

such plans. A considerable lead-time is

required for the preparation of these plans.

This includes assembling data on the

species and threats, investigation of the

range of actions which may be undertaken,

determining priorities for different actions

and seeking agreement from a wide range

of parties to carry out speciHc actions.

In cases where biological infonnation on

particular threatened species is very limit-

ed, it may also be necessary to carry out

preliminary research on issues such as dis-
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tribution and ecology before it is realistic

to formulate recovery actions.

Simple information on many species was
prepared as a profile, which met the leg-

islative requirements of si 10 of the TSC
Act. These provided information on
species biology and distribution, major
threats, and recommended management
actions. Their purpose was to bridge the

period before full recovery plans were
available and also to ensure that accurate

information on species was available in a

simple form to meet a range of needs (such

as landholder identification, preliminary

environmental assessment, local govern-

ment planning, and best practice environ-

mental management).

These profiles are available on the NPWS
website, and many of these species profiles

have also been published as landholder

guides for specific regions ofNSW, such as

the 'Threatened Species of the Lower
North Coast of NSW' (NPWS 2000).

Amendments to the TSC Act
The TSC Act provides, in section 157, for

it’s review after 18 months of operation, to

determine both whether its objects remain

valid and whether changes to its detailed

provisions are required. This review w'as

conducted from July to December 1997 by

a Joint Select Committee of the NSW
Parliament, with the report of its llndings

tabled in Parliament in December 1997.

Its 30 recommendations supported the

continued operation of the Act, but recom-

mended a series of changes requiring a

combination of policy and legislative

amendments. As a result of this the

Threatened Species Act Amendment Bill

passed Parliament and received assent in

October 2002. This bill represents the gov-

ernment’s legislative response to this

review. In addition. NPWS has implement-

ed many recommendations requiring poli-

cy action. Its is expected that these legisla-

tive amendments will come into effect pro-

gressively in 2003 as they arc proclaimed.

Three of the most important amendments
relate to the test of significance for threat-

ened species impact (commonly called the

8 part test), revision to threatened species

licensing and the criteria for listing endan-

gered populations of threatened species.

These changes and their basis are briefly

outlined. The full bill is available at

www.legislation.nsw.gov.au.

Recommendation 2 of the Joint Select

Committee suggested that the set of factors

used to determine significant impact on

threatened species should be reviewed. As
the same set of factors are in the FM Act,

the TSC Act and the EP&A Act, consider-

ation of changes to all these Acts w'as

required by government. Following public

consultation a revised set of factors has

now been placed in the legislation, and
there is also a requirement for considera-

tion of assessment guidelines which have

the agreement of the Minister lor Planning.

The revised section is as follows:

Significant effect on threatened species,

populations or ecological communities, or

their habitats

For that purpose, the Director-General

must lake into account the following:

(a) each of the factors listed in subsection

(3),

(b) any assessment guidelines issued and
in force under section 94A.(3) The fol-

lowing factors must be taken into

account in making a determination under

this section:

(a) in the case of a threatened species,

whether the action proposed is likely to

have an adverse effect on the life cycle

oj the species such that a viable local

population of the species is likely to he

placed at risk ofextinction,
(b) in the case of an endangered popula-

tion. whether the action proposed is like-

ly to have an adverse effect on the life

cycle of the species that constitutes the

endangered population such that a
viable local population of the species is

likely to be placed at risk ofextinction
(c) in the case ofan endangered ecological

community, whether the aetion pro-
posed:

i) is likely to have an adverse effect on
the extent ofthe ecological community
such that its local occurrence is likely

to be placed at risk ofextinction, or

(ii) is likely to stdistantialiy and adverse-

ly modify the composition ofthe eco-

logical community such that its local

occurrence is likely to be placed at risk

ofextinction,
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cl) in relalion to the hahilat ofa fhreatened

species, population or ecological com-
munity:

(i) the extent to which habitat is likely to

he removed or nunlifiecl as a result of
the action proposed, and

(ii) whether an area ofhabitat is likely

to become fragmented or isolated from
other areas oflwbitat as a result of the

proposed action, and
(Hi) the importance ofthe habitat to be

removed, modified, fragmented or iso-

lated to the long-term survival ofthe

species, population or ecological com
munitv in the locality,

(e) whether the action proposed is likely to

have an adverse effect on critical habitat

(either directly or indirectly).

(f) whether the action proposed is consis-

tent with the objectives or actions of a

recoverv plan or threat abatement plan

(g) whether the action proposed constitutes

or is part ofa key threatening process or

is likely to result in the operation of or

increase the impact of a key threatening

process.

The revised factors make it clear that this

initial stage of threatened species assess-

ment is clearly focused at the local level,

as it is at this level that the gradual loss of

populations occurs, fragmenting the distri-

bution of a species and pushing it towards

extinction. Therefore, for threatened

species the likely loss of a further local

population is considered to be a matter

which requires careful environmental

assessment, and may therefore be deemed

to be signillcant.

There is now a factor, specil'ically to

assess the impact on endangered ecological

communities, which considers impacts on

extent of occurrence as well as species

composition. Habitat consideration has

been modified to specify more clearly the

likely components of habitat change, being

extent, importance and fragmentation or

isolation, and this is now considered in the

context of the habitat being impacted

rather than regional habitat.

Other changes include the consideration

of recovery plans, threat abatement plans

and intensification of threatening process-

es. Two previous factors, which require

regional consideration, have also been

moved to the detailed environmental

impact assessment stage of an SIS: these

are limits of distribution and representation

in reserves.

In relation to licensing under the TSC
and NPW Acts, the existing provisions

require separate licences for research and

conservation and also separate licensing of

protected fauna, plants, animals and inver-

tebrates. This is considered both inefftcienl

and onerous for applicants who are fre-

quently undertaking beneficial conserva-

tion or research actions. Accordingly a sin-

gle licence category has been created for

all threatened and protected plants and ani-

mals and endangered ecological communi-
ties, which allows licensing for scicntilk.

conservation and educatitmal purposes.

This licence category allows NPWS to set

conditions appropriate to the nature ol’ the

activity, and to licence both individuals

and groups.

In relation to endangered populations

listed under the TSC Act. the current crite-

ria allow' the listing of any endangered

population which is disjunct and is of sig-

niUcant conservation value. Concern has

arisen about potential for listing of a large

number of populations of species not olh-

erwise threatened which could divert con-

servation effort aw ay from the most threat-

ened taxa. The amended criteria for an

endangered population require demonstra-

tion of its conservation signiUcance at a

regional level.

Discussion

The TSC Act represents a major legisla-

tive commitment by go\ernmcnt to protect

threatened species in NSW. It is significant

in that its initial passage received biparti-

san support and that the report of the

Parliamentary Committee, w'hich reviewed

it. also received a broad level of political

and community agreement.

However, as with much legislation, while

it provides a good framew ork for operation

the real challenge lies in developing and

implementing the specific measures which

the legislation requires (such as recovery

and threat abatement plans). While this

legislation has now been in place for

almost seven years it is still relatively early

in its implementation phase, as many of

the recovery plans are still being finalised

and work on preparing threat abatement

plans for many threats has only just begun.
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Many species losses and threats have
occurred for over two centuries. It is not

realistic to expect an immediate or rapid

reversal of declining trends. In many cases

the threats pushing species into decline

result from broader natural resource man-
agement issues which need to be addressed

at a landscape level. Such action must
include consideration of social and eco-

nomic drivers before significant progress is

made; therefore, implementation of the

provisions of this legislation must occur in

the context of cooperative management
and action across the whole community,
with development groups and rural com-
munities having a particularly vital role.

The TSC Act introduces into NSW eco-

logical communities as a focus of conser-

vation effort, which parallels national

requirements under the Environment
Protection and Biodiversity Conservation

Act 1999. The concept of ecological com-
munities, while soundly based on ecology,

introduces a new' level of complexity for

conservation planning from a species

based approach, because it requires devel-

opment of a management regime for a

suite of species which may have different

and competing management needs, and
different priorities for action. Early NSW
attempts at developing conservation plans

for such entities (e.g. Cumberland Plain

Woodland), which have now been in

progress for several years, demonstrate
that this is a task which requires signitlcani

time and resources to achieve. This level

and duration of commitment becomes vital

when one considers the very large numbers
of stakeholders with interest or manage-
ment responsibilities for these ecological

communities, who need to be involved in

both the planning and implementation
phases of such a recovery plan, if it is to

succeed.

The integration of the TSC Act provi-

sions with planning legislation is a very

important component of gaining effective

protection for threatened species in NSW.
While the operation of this system poses

significant challenges for land managers
and developers in NSW it has resulted in a

major commitment to build threatened
species protection into development plan-

ning at the earliest stages. This is expected

to lead to long term gains for conservation

by initial appropriate design which miti-

gates impacts, rather than by leaving con-

sideration to the end point of decision

making where options for change are

greatly reduced.

Identification and conservation planning

for threatening processes has become an

important feature of conservation planning

legislation in several Australian jurisdic-

tions including NSW. The value to conser-

vation planning of dealing strategically

with a threat to biodiversity to reduce its

impact across a wide range of threatened

species is demonstrated by the NSW fox

threat abatement plan (NEWS 2001). In

this plan 81 priority sites have been select-

ed, managed and monitored in a standard-

ised way for 34 priority species most sensi-

tive to fox predation in order to maximise
resource use and ensure consistency of
approach, thereby increasing the likelihood

of effectively reducing fox impact. Such an

approach is also likely to prove effective

for a range of other listed threats.

However, such threat abatement plans

require a high up-front commitment of
resources for their preparation, as well as

ongoing commitment of coordination
resources, to ensure that their implementa-

tion remains effective in the longer term.

Management of a large number of threat-

ened species and threatening processes,

where many actions are required at many
different locations for many different

species, by a wide variety of participating

organisations and individuals, presents a

complex challenge. The development of
advanced computerised databases to assist

in this management function is likely to be

an essential tool for this to occur effectively,

hence NSW has developed a recovery plan-

ning database, which tracks actions and
costs across species and organisations.

NSW also seeks to collaborate in further

development of such systems with other

jurisdictions.

C'oncliision

The TSC Act in NSW provides a frame-

work for effective threatened species and
biodiversity conservation in NSW, and its

operations have been enhanced by recent

legislative amendments. It provides a com-
prehensive range of tools to achieve its

aims. However, as with all legislation, it is
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essentially a blunt instrument. Its success

will be measured by progress in the conser-

vation of the wide range of plants, animals

and ecosystems at which it is directed.

This legislation is not just the responsi-

bility of the NSW National Parks and
Wildlife Service, which is the organisation

given legislative responsibility for its oper-

ation. It is the responsibility of the whole

NSW community to value and conserve

biodiversity. The TSC Act is destined to

fail if it does not receive a very broad level

of community support. Its actions must be

w'ell directed to achieve required results

with limited resources. Development of

systems of data management, winch effec-

tively monitor this progress, will be an

important component of evaluation of its

effectiveness.
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The Victorian Flora and Fauna Guarantee Act and the

Conservation of Lesser Known Groups of Biota

I : 1 3

Tom May , Tim New , Neville Walsh and Alan Yen

Abstract
The Victorian Flora unci Fauna Giiaranfee Aci was designed to protect plants and animals through

listing of individual threatened la\a as well as listing of communities and potentially threatening

processes. This paper is a review of what the Act has achieved for non-vascular plants, fungi and

inv ertebrates and alst> includes an assessment of the value of community listing as a stirrt)galc fttr

individual taxon listing in these highly diverse groups. It is sugge.stcd that listing all threatened laxa

in these groups, vvhieh include numerous undescribed taxa. may not be the most praelieal strategy

for ensuring their conservation. These lesser known groups may be bcllcr served by tirsl listing a

smaller number of better known threatened laxa, with cmpiiasis on selected focal group.s, while at

the same time putting more rc.sourccs into listing eonimunilics. The linkage between Deparinient of

Sustainability and Environment threat lists and the Flora and Fauna Guarantee list are discussed, as

is a proposal for a comprehensive inventory of Victorian biota. Suggestions on w here the Act could

be directed in the future are outlined. (The Victorian Ncuiiralisi 120 (6), 2003. 248-260)

Introduction

Victoria's Flora and Fauna Guarantee

Act !9HH (hereafter FFCi or the "Act") is

pioneering in its intent and complexity,

and a model lor much other conservation

legislation in Australia. It allows for listing

of species of any taxa other than those

which 'constitute a risk to human welfare’

for conservation priority. It also allow's

listing of wider entities such as threatened

communities and potentially threatening

processes. Yet the current taxon listings
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under FFG (Table 1) show a massive bias

low'ard the vascular plants and more con-

spicuous vertebrate animals, with only

trivial representation ol’ the most diverse

components of Victoria's biodiversity: the

invertebrates, non-vascular plants, fungi

and microorganisms, with tlie last two not

represented at all. That few' invertebrates

are listed, along with even fewer

bryophyles and lichens, may convey the

message that these groups do not need or

merit conservation - an impression far

from reality. In this paper we explore the

reasons for this dramatic under-representa-

tion in FFG listings, and discuss some
ways in which it may be redressed so that
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FFG becomes more truly representative for

the whole of Victoria’s conservation prior-

ities and needs. In particular, we consider
the ways in which the fonnidable impedi-
ments imposed by poor taxonomic and
biological knowledge of tliese organisms
may be partially overcome, so that their

conservation needs can be incorporated
realistically under the banner of FFG.
The organisms we discuss, despite their

biological variety, are united by being
extremely diverse, poorly documented,
taxonomically intricate (with numerous
species undescribed and undiagnosed), and
of little interest and appeal to most people.

The collective outcome of scientific inade-

quacy and image problems is that these
organisms are largely disregarded, despite

their ecological importance in sustaining

the ecosystems on which all depend.
People can ‘relate* to a mammal, bird,

orchid or wattle, but not as easily to a

slime mould, moss or nematode worm.
There arc exceptions that have taken a firm

place on conservation agendas within
Australia. For example, bulternies (the

most potent terrestrial invertebrate flag-

ships for promoting conservation interest)

have hobbyist interest and several are list-

ed under FFG.

Hurdles to listing invertebrates, non-vas-
ciilar plants and fungi as individual taxa
The listing process for individual threat-

ened taxa works well for the better known
vascular plants and vertebrates for which
there is a solid information base. Most of
these species are described, there are few
taxonomic problems (at the species level),

and these groups are accepted readily by
people as ‘worthy.*

Most biodiversity, in terms of species
numbers, involves non-vascular plants,

fungi and invertebrates. Credible listing of
many taxa in these groups involves differ-

ent levels of knowledge from that com-
monly available lor the belter known vas-

cular plants and veinebrates. Some hurdles

associated with listing of these groups are:

7. The taxonomic impediment Numerous
species are iindescribed, and many
await collection and are not represented

in institutional collections. An estimat-

ed 66% of Australian terrestrial inverte-

brates lack specific names. For many

invertebrate groups, even the estimated

numbers of species are highly specula-

tive. For macrofungi, recent taxonomic
treatments in south-eastern Australia for

genera such as Amanita, Galcrina,
Gyninopiiiis, liygrocyhe and Mycena
have revealed that at least 50% of taxa

were previously undescribed, and most
are Australian endemics. For microfun-
gi, paiticuiarly leaf-inhabiting fungi of
native plants, many thousands of
species are expected to occur, but very
few have been described.

2. Difficulty of identification Most inver-

tebrates. fungi and non-vascular plants

are difficult and time-consuming to

identify, and for many groups impossi-

bly so for the non-specialist. Many
groups lack usable field guides, and
identilication often requires examina-
tion of microscopic features.

Identilication is further complicated by
the need to take into account the high

likelihood of encountering unnamed
taxa. Modern taxonomic tools such as

DNA sequencing can assist with identi-

fication (and taxonomy) but are obvi-

ously not of assistance wdth routine
identification by non-specialists.

3. Life-history issues This is particularly a

problem with invertebrates, where the

immature stages often bear no resem-
blance to the adult stages. As taxonom-
ic descriptions have been largely based
upon mature adults, this can be a major
obstacle to inventory when it is com-
mon for the immature stages to occur
more frequently than adult stages in

collections.

4. Uneven knowledge across groups
Among poorly known taxa, some are

more poorly known than others. For
non-marine invertebrates, there is a

great diversity at the higher levels as

well as large numbers of species wdthin

each higher taxon. Because aquatic
invertebrates are known to be good
indicators of water quality, significant

resources have been allocated to enable

the necessary systematic field surveys
and subsequent taxonomic research into

these organisms, primarily insects of
rivers and streams. In many cases,
research has focused on the immature
stages because these are often the stages
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Tabic I. Number of taxa. comnuinilies and
potenlially ihrealening processes listed or current-

ly recommended for listing under the Flora and
Fauna Guarantee Act.

Listed Recommended
for listiii”

Taxa
Vascular plants 213 11

Mosses 4

Liverworls 4

Lichen 2

Algae 0

Funsi 0

Mammals 33 2

Reptiles 26

Amphibians 9 1

Fish 23

Birds 63 10

Worms 1

Crustacea 13

Echinoderms 1

Insects 21

Molluscs 6

Communities
Communities (plant) 31

Communities (animal) 4

Potentially threatening

processes 30

that arc totally dependent upon the

aquatic habitat. Unfortunately the same

progress has not been made for inverte-

brates of lerreslria! environments.

5. Lack of information on distribution

The difficulty of identification, the

smaller sizes of non-vascular plants,

fungi and invertebrates, and the cryptic

nature of many species makes routine

recording of distribution more difilcull.

For most groups, distributional intor-

mation has been accumulated serendipi-

tously rather than from systematic sur-

veys. Most groups attract few knowl-

edgeable devotees.

6. Lack of information on biology and

ecology Very little information is avail-

able, except in the most general terms,

for most groups,

7. Peculiarities of biology Fungi have

quite different sexuality, life cycles and

biology from other biota. These make

assessment of conservation status com-

plicated. Fruit bodies (such as mush-

rooms. coral fungi, puflTalls and brack-

et fungi) are the reproductive (spore-

producing) structures. The vegetative

portion of a fungus, the mycelium, is

often perennial, but is hidden in the soil

or other substrates. The mycelium is

made up of very fine threads (hyphae)

and is not visible. In some species of

fungi individuals may be very large (up

to several hectares), whereas in other

species numerous individuals can occu-

py minute spaces. A large mycelium

(genet) may be very long-lived and over

time becomes fragmented into smaller

portions, l-ruit bodies may appear in

only a part of the individual mycelium,

may appear only in certain years, or not

at all.

8. Lack of information on decline or

threats Hxcept lor several groups ol'

aquatic macro-invertebrates, there is a

paucity of information on threats to

many groups of non-vascular plants,

fungi and invertebrates; let alone

responses of these groups to the threats.

Threats may be sped tied in very gener-

al terms with quantitative information

on impacts unavailable.

Data sources for poorly know n groups

These hurdles in selecting taxa for nomi-

nation can be illustrated by examining the

relative paucity of data for fungi in com-

parison to that for vascular plants. With

specillc data on threats lacking, the relative

number of collections (or sight records) is

a starting point for identification of taxa

suitable for nomination. With a sufilciently

large random sample, rare species would

be expected to predominate among those

with low' numbers of collections (or sight

records). This is exemplitled by the hold-

ings of the National Herbarium of Victoria

(MEL) for the predominant tree genus

Fucalvplus (May and Avram 19^)7). The

mean number of collections lor the 93

Victorian Eucalyptus species among the

MEL holdings was 63.6. The Victorian

Eucalyptus considered rare or threatened

on state or federal listings tended to have

fewer collections: 24 of the 27 rare or

threatened taxa were represented by less

than 50 collections (mean 27.2). Among
the Eucalyptus not considered rare or

threatened, the meait number of collections

per species was 78.5. with as many as 266

collections held for particular species. A
few species not considered threatened had
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small numbers of collections because their

distribution is restricted in Victoria, but
common to the north of the State. The raw
number of herbarium collections is thus a

random enough sample to act as a starting

point for identification of rare vascular
plant species, especially when the distribu-

tion pattern is also taken into account.

For fungi there is. however, both a pauci-

ty of collections and a lack of information

on distribution (May and Avram 1997). For
the 724 species of Victorian macrofungi
represented at MEL, the mean number of
collections per species was 4.2. Most
species (80%) were represented by live or

less collections, and more than a third

(39%) of species were represented by a sin-

gle collection. There were also few records

per species when the literature (vouchered
or not) was analysed. For a sample of 32
species of the genera Cortiuarius and
Dermocyhc^ the mean number of MEL col-

lections was 1 .4, and the mean number of
localities from the literature was 1.6 (May
and Avram 1997). Members of these gen-
era are large and often brightly coloured, so

for many macrofungal genera there will be
even less information in the literature.

Numerous species described from Victoria

are not held at MEL.
For macrofungi the only data set of suffi-

cient size to allow for estimation of rarity

is that for the Fungimap target species
(Fungimap database held at Royal Botanic
Gardens Melbourne). There are about
10,000 records of the 100 target species,

and since the target species appear to be
equally obvious, those species for which
there are few records seem tlefinitely rare.

An example is flypocreopsis sp.'Nyora’,
lor which there are very few records from
only three sites, in comparison to more
than 1 00 records for most of the other tar-

get species. The Fungimap target species
have been chosen so as to be readily recog-

nisable by non-experts. Further species
could be added to the list of target species,

but because many macrofungi are quite

difficult to identify, there is a need to

examine microscopic characters, so there

will always be a significant number of
species for which mapping schemes such
as Fungimap will not be appropriate.

The situation for butterflies, in assessing

distributions from Museum collections, is

an interesting contrast to that for the
macrofungi. Buttcrfiies are the best docu-
mented group among the terrestrial insects.

The taxonomy of this group in Australia is

well advanced and most species have been
described. However, in contrast to the
fungi, the use of Museum or other institu-

tional records to map distributions and
assess rarity is not so straightforward
because our knowledge base on butterflies

has historically been compiled by dedicated,

generally amateur, collectors. There has
been a tendency to concentrate on rarer

species, and common species were often not

collected or e\'en recorded. For example,
the introduced Cabbage White Butterfly

Pieris rapae could be classified as relatively

rare on the basis of museum collection

records alone, but it is one of the most
widespread species in Australia. Butterfly

collectors sometimes have their favourite

collecting sites, thereby introducing still

more biases into the collections. There are.

in the case of butterflies, some sites that are

more speciose because they are used by but-

terflies for 'hill-topping' rather than har-

bouring residential populations.

It is worth noting the important role of
taxonomists in accumulating information
of value in assessing conservation status.

Taxonomists accumulate collections. They
also become familiar with the groups upon
which they work, and are often aware of
peculiarities of biology which may influ-

ence evaluation of conservation status.

Their input is important, because there are

so few ecologists working on poorly
known groups such as invertebrates and
fungi. For others involved in collecting

poorly known groups, the importance of
noting habitat and associated species when
making collections or observations should
be emphasised, so as to maximise the abili-

ty to make conservation assessments.

Nominations in poorly known groups
The regulations already in place under

FFG do make some allowances for the hur-

dles faced in nominating taxa in poorly
known groups. Taxa can be nominated if

they are accepted as a valid Victorian
taxon by the National Herbarium of
Victoria for llora or by Museum Victoria

for fauna. This relies upon maintenance of
adequate expertise at both these institu-
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lions. Undcscribcd species can be nominat-

ed and listed if a voucher specimen is

lodged in the appropriate institutions and a

manuscript standard description exists. Of
the two such terrestrial invertebrates listed

under the Aci. only the ant Pemnomynucx
sp. has been formally described (as P. har-

foni) since FFCi listing, wiiile the bullant

Myrmecici sp. 17 still remains as a descrip-

tion in an unpublished Phi) thesis, with

voucher specimens lodged in the C’SIRO

Australian National Insect C'oliection.

When considering nominations, the Id'Ci

Scientillc Advisory C'ommittee takes into

account whether someone has studied the

taxon. If a taxon recorded from only one

locality is nominated for listing, it is

unlikely to be listed unless there has been

some attempt to ascertain its broader distri-

butional range. This helps to overcome the

problem of 'rarity' in status assessment:

numerous species are rare but not under

any apparent threat.

Even for ‘better known* groups, the

depth of knowledge about populations and

threats varies w idely. One extreme is the

llelmeted lloneyeater Licheuosfomus
melcmops cassidix. for which there is pre-

cise knowledge of the number of individu-

als and their nest sites, genealogies tor

captive populations, and genetic structure

of wild populations, f or some plants sim-

ply the observation of low numbers (based

on reasonable surveys) would be sulTicient

for nomination.

Many invertebrate listings are based on

(1) rarity and supposed vulnerability to

future threat, or (2) evidence ol distribu-

tional range decline (dependent upon his-

torical records, often compiled by natural-

ists). If we apply the precautionary princi-

ple more readily, then many more inverte-

brate taxa could be considered for listing,

and it is pragmatic to consider their wide

ecological roles. Invertebrates may be

essential, for example, to the survival ol'

plant species. C urrently the F'f Ci has more

orchids listed than any other family, plant

or animal. Many orchid species depend on

specific wasp pollinators, yet no wasp

species and only one species ot native bee

are listed under the Act. Without these

receiving protection, it is possible that a

number of the listed orchid species would

not be able to be naturally pollinated.

Poorly known taxa listed under the FFG
Act

For non-marine invertebrates, as at

-August 2002. the FFCj has listed 40 taxa.

riiese 40 taxa result from 47 nominations,

of which live were rejected and tvvo were

initially listed but later delisted on the

basis of information obtained subsequent

to their listing (Table 2). Action

Statements have been published for 10 of

the listed taxa, liiree Aetton Statcittents are

awaiting publication, seven have been

drafted and four are in preparation. Some
of the Action Statements in draft form or

in preparation cover several closely related

taxa. Mowever, they include six taxa that

have not been nominated for listing under

FFCi. Overall. 24 of the 40 listed inverte-

brate taxa hav e had Action Statements pre-

pared or are in preparation. However, eight

of the 10 published Action Statements

have already passed their review dates

without being reviewed.

Although more than half of the listed

invertebrate taxa have reached 'the Action

Statement phase', very few of the listed

taxa have had sufficient resources allocat-

ed to their recovery. Two taxa. the Otway

Slonefly Eustheuia uothojayi and the

Spathula Alpine Flatworm Spaflwla Iryssu

were surveyed after listing and delisted on

the basis of this later information. It is

interesting to note that although Spathula

Alpine Flatworm was delisted, other

species of Spathula were found and

deemed to require nomination for listing,

although to date this has not been done (St

Clair et al. 19^)9). The taxa which have had

more resources allotted to them are the

Giant Gippsland Earthworm Mcyascolidcs

australis, the Eltham Copper lUitterfly

Paralucia pyroiliscus lucida, the Golden

Sun Moth Syuc'tuou plana, and the

llemiphlebia Damseifly Ilemiphlehia

mirahilis. Relative to the better known ver-

tebrates. the resources allocated to these

taxa have still been inadequate. However,

the taxon range does include a spectrum ot

habitats and life histories that reflect

changes to the Victorian env ironment and

associated threats: a subterranean species

on agricultural land (Giant (iippsiand

Earthworm), a species closely associated

with the decline of temperate grasslands

(Golden Sun Moth), aquatic species
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(Hemiphlebia Damseiily) and a species

whose life history relies on a complex
interaction of tire, host food plant and an

attendant species of ant (Llthain Copper
BuUertly). Some of the more high profile

species have local conservation signifi-

cance (Yen and Van Praagh 1997).

Several groups of inverlebrates with sim-

ilar ecological needs have been listed (the

burrowing crayfish, the alpine stonellies)

and here there is the opportunity to look at

their conservation needs and perhaps to

formulate recovery plans on a group level.

Currently, 10 species of non-vascular
plant (eight bryophytes and two lichens)

are listed under the Acr (Table I ). No nom-
inations for non-vascular plants have been
rejected. These groups are understood rea-

sonably well taxonomically, and collec-

tions in institutions (although meagre) are

usually complete enough to allow sensible

assignations of threat categories. The low
level of representation then, is a rellection

of the generally low level of interest in

these groups in the community. No Action

Statements have been prepared for these

organisms, perhaps indicating a similarly

low level of interest, if not expertise, with-

in the Department of Sustainability and
Environment (DSE) for the preparation of
these statements.

For groups where there are no or very
few listed species, listing of even some
species under FFG will hopefully stimulate

research in biology, ecology and manage-
ment, and contribute knowledge that

would assist in understanding these aspects

for a much wider range of species than Just

those listed.

Inventory of Victorian biota

For Victoria's biota there is no compre-
hensive list of known species, although
lists are maintained for some groups, such

as vascular plants (Ross 2000). Available

checklists and censuses vary in how com-
prehensive and up-to-date they are, and in

whether or not they are based on voucher
specimens. Lists of rare and threatened

taxa, such as Gullan el al. (1990) and that

produced by the Department of Natural

Resources and Environment (2001), have
as a taxonomic underpinning such check-
lists and censuses. It would be beneficial

for a number of reasons to have a total

inventory of Victoria’s biota, which would

summarise the natural assets of the state,

and act as a framework for preparation of
lists of rare and threatened taxa.

Fonual, regular inventory should be insti-

gated, listing the number of taxa known for

each group, the number expected, and the

proportion of known species where threat

assessment has been carried out. This last

Hgure is important since the lack of listing

for many groups is simply due to a lack of
assessment, and not because there are no
taxa worthy of nomination to FFG. The
early precedent by Taylor (1983), in which
he also surveyed the proportion of each
order of insects 'not yet collected,' has

very wide relevance. Such systematic
inventory allows for setting and tracking of
targets, such as trying to describe ail

species in reasonably well known groups
rcatch-Lip groups* of New 1999a) within a

certain time. A biotic inventory is a

species-level analogue to the Victorian

National Parks Association Nature
Conservation Reviews, which have been
carried out at the community level for

plants at regular intervals, the most recent

being by Traill and Porter (2001 ).

idsts of rare and threatened taxa and
the FFG list

In addition to listing under FFG, there are

also state-based lists of rare and threatened

species for some groups. In addition to the

FFG listed taxa, Victoria currently has
separate lists of threatened taxa for fauna

and for llora. Rare and threatened plants

are marked in the annual Victorian Flora
Species Index (e.g. Department of Natural

Resources and Environment 2001 ) and for

animals there is the Threatened Fauna
List. Neither of the latter lists has provi-

sions to list communities. Both lists use

the World Conservation Union (lUCN)
categories as criteria. In the case of inver-

tebrates. there has not been a revised
Threatened Fauna List since 1995.

I'hc value of having comprehensive cen-

suses with risk coding for all taxa is

demonstrated by the vascular plants, the

group for which there has been a list for

the longest lime. Of the approximately 650
vascular plant taxa recognised as being
threatened in Victoria (Department of
Natural Resources and Environment 2001).

221 (35%) are currently listed under the

FFG Act.
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I'ablo 2. NumbcT of invertcbralc laxa listed

under the Flora amt Fauna Guaranfce AcC as at

August 2002, and associated Action Statements.

The numbers do noi include the iincrtebratc

community (Buitcrny ( ommunity No. 1). The
draft and in preparation Action Statements
include two Statements that co\er several close-

ly related species, and also include si.\ taxa that

have not been nominated for listing.

Taxa nominated for listing 47
Taxa listed 42

Taxa rejected 5

Taxa delisted after listing 2

Current listed taxa 40

Action Statements published 10

Action Statements to be published 3

Draft Action Statements 7

Action Statements in preparation 4

Listed laxa in Action Statements 24

Serious consideration needs to be given

to an appropriate strategy for maintaining

lists of rare and threatened laxa. across all

groups of the biota. Should these lists be

extended to cover all laxa, and should this

be the responsibility of DSL? It would be

possible to link DSL lists to FFG lists. One
scenario is that once threat status assess-

ment was carried out for a particular

group, then the extinct, endangered and

vulnerable rXCV') species could be auto-

matically listed under FFCi. 'fliis process

would require modification to the Act. This

would be a more efllcient system, as long

as initial assessments were reasonably

accurate, and ihere were resources made
available. However, it would lack the inde-

pendent appraisal possible for FFCi nomi-

nations. Due to the very few taxonomists

and members of community groups with

sufficient interest and knowledge t>f poorly

knowm groups, without some automatic

listing process it is unlikely that there will

be much listing of these under FFG.

For some groups, initial threat assess-

ment would yield few ‘secure' taxa. and

numerous taxa for which there was insufll-

cient data upon which to base threat

assessment, along with a few E: or V taxa.

Such a situation could then stimulate input

from field naturalists and others to

improve knowledge of threat status, espe-

cially identifying common species among

the data deficient (DD) laxa. and succes-

sive versions of the list would have fewer

DD taxa. It would be expected that most of

the DD species would in fact not be threat-

ened (in contrast to ‘K* listing for vascular

plants). In time though, the list of DD
species would be gradually whittled down
to allow a focus on genuinely raredhreat-

ened species. This process of refinement

has been carried out for plants, and it is

worth noting that the Rare Or Threatened

Australian Plants (ROfAP) listing has

changed considerably from the 1^^ to the

4^'^ edition (Hartley and Leigh 1979;

Briggs and Leigh 1996).

lasting comnuinities of invertebrates,

fungi and non-vascular plants

Nominations of communities focus on

groups of organisms that are susceptible to

common threats. There is an inliercnt attrac-

tion to tile notion of listing and ultimately

conserving biological communities in that

suites of organisms are protected, and

threatening processes that have potential

landscape-scale effects are (in theory at

least) ameliorated. Listing of communities

of poorl) known groups may be a way of

covering more species with less effort.

I low ever, there are difficulties in communi-

ty delinition affecting both well- and poorly

known groups that need to be resolved.

The l-l-G currently lists in excess of 30

communities, most of which are plant

communities, hut with an increasing num-

ber of animal communities. The prepon-

derance of plant communities reHects a

long tradition of vegetation science in

Victoria. The notion of animal communi-

ties is relatively novel and the process of

determining these is more controversial

due to the lack of an established methodol-

ogy for defining communities.

An example of a faunal community listed

under FF(J is the Woodland Bird

Community. Here, some species in the

community are not yet listed individually,

but there is a trend where many species in

the community are perceived likely to be

threatened, and there is a likelihood that

others (not threatened at present) may
become so. Li.sting of such a community

focuses on all species in the community,

rather than wailing until each species

becomes threatened, by which lime reme-

dial action may be much less elTeclive.

Listing of communities can also create

efficiency in the preparation of

action/recovery plans. There can be an
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ability to see patterns of threat within a

group of taxa. This can also be achieved
through joint action plans (such as across

species of orchids), although there will

always be species-.spccilic issues.

The definition of ‘community’ in the cur-

rent FFG is *a type of assemblage which is

wholly or substantially made up of taxa of
flora or fauna existing together in the
wild.’ This definition is so loose that

almost anything goes, and allows tenuous-
ly associated organisms to be regarded as a

community, which means that it may have
little credibility amongst the scientific

community. There is a need for a formal
process for accepting communities as valid

(as is the case for taxa). Perhaps DSE
could create a formal inventory of vascular

plant (and perhaps in time non-vascular
plant, fungal and faunal) communities
from which those communities that may be
threatened may be nominated for listing. A
variety of different analyses can be used to

define communities; it is possible to use
two way tables, or to apply multivariate

analyses (ordination, classification). There
is very little published information on how
communities used by management agen-
cies in Victoria are deHned.

For Hora, emphasis is currently being
placed by management agencies on
Ecological Vegetation Classes (EVC).
These are not communities, however, and
were explicitly conceived as not being
such. Nonetheless nominations are
received for EVCs because there is more
information in the literature about them,

even though there is little published scien-

titlc conllrmation or explicit definition of
them. Even if problems of community def-

inition could be overcome, there still exists

a discrimination beiw'een publicly appeal-

ing plant communities (e.g. rainforests and
alpine bogs) and communities that are per-

ceived as being drab or may remain unde-

tected in vegetation surveys through the

Slate (e.g. many semi-arid communities,
saltbush plains, halophytic shrublands, and
moss-mat communities). This situation

parallels that ol' the individual taxon
approach where some organisms have been

traditionally neglected while the FFG list

is replete with orchids and high-profile

vertebrates. Another issue relating to vas-

cular plant communities is that their delin-

eation is not uniform across the State.

There are also problems in defining com-
munities of the poorly known groups. For

fungi it is possible to characterise a com-
munity (Packham ei al. 2002) but this

requires multiple visits over several sea-

sons and years. Nevertheless there are

major problems with the identification of
taxa, since many are undescribed. For
fungi there may be a succession after fire

or other disturbances, and there can be
strong dilTerenccs between suites of fungi

producing fruit bodies al different stages of
succession at sites of otherwise similar

vegetation (McMullan-Fisher ct al. 2002).

One fungal community has been listed for

New South Wales (Hygrocybeae commu-
nity at Lane Cove Regional Park).

However, this appears to be a 'hot-spof of
high diversity of the particular group of
fungi {Hyyrocyhe and relatives), rather

than defined by comparison of a suite of
species across a number of sites.

For fauna, a range of factors, such as

mobility and seasonal and inter-genera-

tional changes in composition, make delin-

eation of a community more difficult, and
application of the concept of ’community'
is more successful when applied to less

mobile invertebrates such as benthic
species. There has been a tendency to con-

fuse true communities and local aggrega-

tions of taxa al a particular site because the

FFG docs not allow listing of particular

sites if they form only part of a taxon’s

range unless there is a case of special need.

Two invertebrate communities have been
listed under the FFG Act: the San Remo
marine community, which in hindsight

should have been named ‘Marine inverte-

brate community No. 1' because it may
occur in locations other than San Remo,
and lUilterny Community No. I (which is

currently known only from Mt. Piper). The
latter is an interesting example of an
attempt to define an invertebrate communi-
ty. Bullerfiy Community No. I was listed

on the basis of the presence of at least 20
species of bulternies including five rare

species. It was suggested that Butterfiy

Community No. 1 may also occur al The
Paps. Surveys of bulterllies al these loca-

tions have recorded 41 species at Ml Piper,

including the five rare species, and 27
species, with only two of the rare species

at The Paps. On this basis, the two loca-
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lions are not considered to represenl the

same comiminily (Wainer and Yen 2000),

although the extent of compositional dif-

ference or similarity for such decisions has

not been iormalized.

An attempt shoukl be made to define

‘community* more clearly in the Act. A
possible definition is: ’a set of organisms

that have a strong tendency to co-occur

across a series of sites'. For such a dellni-

lion to be applied, it would be necessary to

study suites of species across a wide range

of sites, and to allow for single occur-

rences of sites with unique geology and

thus a unique plant community. There is

need for further debate in the scientific

community about what constitutes an eco-

logical community, and to determine the

practicality of applying definitions of com-

munities under the FI'G Act. There should

certainly be more explicit indication ol'the

basis on which communities are defined,

both when nominated, and when used as a

management tool.

A weakness of the FF(i is that areas of

particular biological significance cannot be

nominated simply because of such signilT

cance. In contrast, the New South Wales

Threatened Species Act enables nomina-

tion of areas such as ‘hot-spots' of \ ery

high diversit\', or significantly disjunct

occurrences of communities or species.

Disjunct occurrences may be particularly

important to conserve since there are

examples where what w'cre thought to be

significantly disjunct populations have

turned out to be genuinely distinct taxa.

Using vascular plant communities as

umbrellas for invertebrates, fungi and
non-vascular plants

At present, conservation of nK>sl of the

State’s species-level biodiversity (most

invertebrates and non-vascular plants and

all fungi) rests on the hope that the species

are adequately represented in existing con-

servation reserves. Fven if not explicit,

there is an assumption that vascular plant

communities are a surrogate for poorly

known groups. Pul another way, the poorly

known groups are conserved under the

‘umbrella’ of protection of vascular plant

communities, rhus. if a certain proportion

of a particular vegetation type is con-

served, then we expect to implicitly con-

serve by association the invertebrates or

fungi that are found in that vegetation type.

As yet, this approach is untested for

macrofungi or microfungi. It may be that

fungi are not evenly dispersed throughout

each vegetation type, and sites which
appear to have the same vegetation have in

lad different fungal communities.

Ft)r invertebrates, there is considerable

evidence of the lack of congruency
between invertebrates and plant communi-

ty classiUcations (Yen D)S7: MacNally c7

al. 2002). There is an urgent need for

research to test the congruence of surro-

gate communities with communities of

poorly known flora and fauna. When
assessing how well plant communities act

as an umbrella for poorly known groups,

there are also problems of scale in dellning

plant communities. Broad Vegetation

Types (IWfs) are used to ascertain how
much Ncgctation is reser\ed, such as in

comparison to pre-1770 vegetation cover.

BVTs are very broad categories, and, for

example, a well-dellned community such

as Cool Temperate Rainforest is not treat-

ed separately in I'ictoria's Biodiversily

Directions in Management (Department o!

Natural Resources and F.nvironmeni 1997),

but combined with other, quite different,

communities. The Slate of the Barks 2000

report (Parks Victoria 2000) provides

information for each Park in Victoria, and

for example al Wilsons Promontory very

different vegetation communities (Lilly

Pilly rainforest and the Myrtle Beech rain-

forest) are not separately identilled. 'Thus

the BVT approach appears to be al rather a

coarse scale. Studies of congruence may
need to be carried out al a much finer

scale. The use of vegetation as an umbrella

also needs to take into account liabitats that

are not defined on the basis of flora (such

as aquatic habitats or caves), and that

threatened taxa may survive in the absence

of native vegetation, as is the case for the

(liant (iippsland l{arthworm.

Using potenlially threatening processes

to cover invertebrates, fungi and non-

vascular plants

There is a great lack of information

regarding the effects ol* threatening process-

es on lesser known taxa. The most signiH-

cant threatening process for poorly known
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groups is likely to be habitat destruction

(Scott et al. 1997), but there will also be
threats specific to particular groups.

For macrofungi there are already some
species for which specific threats are
known that would make them suitable as

candidates for listing (May and Avram
1997). Examples are: (1) the crust fungus
Hypocreopsis sp. 'Nyora'. This species

grows on another fungus, in long-unburnt

stands of tea tree in three small reserves

subject to disturbance. Inappropriate fire

regimes are a threat, although little is

known of the life cycle and population
biology. (2) The toadstool Nydalis
mirahilis grows on another fungus, only in

Cool Temperate Rainforest (CTR), but
does not occur throughout areas of CTR in

Victoria, only in a few sites in the Central

Highlands, some of which are small pock-
ets. Fire could destroy such sites. (3) The
morel Morchella esculenta is edible, with a

common relative {M. elata) widely collect-

ed for sale in markets and restaurants.

Morchella esculenta is known from only a

few near-coastal sites, and would be sus-

ceptible to disturbance from collecting

activities. Thus there are some threats to

fungi, and no doubt investigation of the

biology of other species will reveal more
threats.

There is a lack of empirical data on the

effects of threatening processes on terres-

trial invertebrates. Thus, although pollina-

tion is considered an essential ecoservice.

and many threatened plant taxa have been
listed, there is inadequate information to

nominate even one taxon of pollinators.

However, the listing of the introduction of
the Bumble-bee Bomhus (errcstris as a

threatening process is an example of how
listing a potentially threatening process
may benefit native pollinators.

Discussion

It is pertinent to consider a possible
future scenario. If it ever becomes possible

to evaluate the more diverse groups of
poorly known laxa sufllciently to be able

to appraise their worth as FFG candidates,

hundreds or even thousands of nomina-
tions may result for individual taxa, each
of them soundly based and convincing.
Most of these will be the result of the dili-

gence of individual nominators who, in

many cases, will be the only people with
relevant first-hand field experience with
the taxa; independent peer-review will be
difficult, even impossible for many
species.

Long lists of species nominated or adopt-

ed for inclusion on protected species
schedules are a very mixed blessing. On
the one hand they arc a potent demonstra-
tion of the extent of con.servalion need, and
the number of species that are threatened:

on the other hand they foster impotence
because they far outstrip the limited
resources that can be devoted to conserva-
tion activity. As Bean (1996) emphasised,
the problem then simply moves down a

level to select which of the numerous
deserving species gains support, under
some unwanted but necessary triage sys-

tem. The problems posed by long lists of
protected species were summarised by
New (1999a,b). At present, FFG capacity

is already exceeded; many documents are

long overdue for revision, and their num-
ber increases eveiy year.

The practicality of indiscriminately
adding numerous taxa, even deserving
ones, to the FFG list needs careful consid-

eration. As far as raising the profile of
poorly known groups among the public
and politicians, there are divergent views.

Strong advocacy for increased proHle is

provided by Yen and Butcher (1997) for

invertebrates and Scott ct al. {1997} for

non-vascLilar plants. There is no doubt that

listing of members of such highly diverse

groups has considerable potential to

increase public and political awareness of
their roles and importance. Thus, three of
the first invertebrates listed under FFG
(Eltham Copper Butterny. Hemiphlebia
Damseifly and Giant Gippsland
Earthworm) collectively served to increase

awareness of invertebrate functional diver-

sity within the stale (Yen et at. 1990), as a

llagship suite of very different life forms.

It is perhaps useful to distinguish ‘reason-

ably well known groups' from ‘extremely

poorly known.' Reasonably well known are

exempli lied by bryophytes, macrolichens,

macrofungi, ‘seaweeds', freshwater algae,

buUertlies and dragonflies (most of these

groups have a relatively recent checklist, al

least some herbarium/museum specimens,

and often field guides, and are of popular
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interest to field naturalists). Extremely

poorly known groups (‘black hole groups';

New 1999a) are exemplilled by bacteria,

nematodes, microfiingi. and prolo/oa. Most

of these are microscopic, and knowledge of

them will always be restricted largely to

specialists.

In the face of limited resources, it seems

desirable to focus on the ‘reasonably well

known groups' and bring them more under

the umbrella ofthe.dc/. A good start would

be an integrated and co-ordinated taxo-

nomic census for each such group, regular-

ly updated, and prepared with credibility.

The Royal Botanic Gardens or Museum
Victoria wotild be the appropriate institu-

tions to cover most groups, but collabora-

tive approaches with I)SE should be

explored. ()nce a census has been pre-

pared. threat category assessment should

be carried out for the group. It would be

desirable to use iUC'N categories, but due

to stringency of these categories, and the

lack of population knowledge, there may
need to be appropriate local modification,

such as occurs for ROTAP lists. Using a

few well-selected ‘reasonably well known

groups' as a lest for such a procedure

w'ould be advisable, before embarking on

listing and undertaking threat status for all

such groups.

If threat lists for selected poorly known
groups are long, this may reHecl reality

and indicate that more needs to be done to

protect these groups. Listing oi' numerous

taxa among poorly known groups imptises

a formal duty of care that cannot he

ignored if credibility in the workings of

EFG is to be maintained. However, the

current system (in terms of resources and

knowledgeable staff, especially as far as

management of species is concerned)

could not cope w ith a vast increase in the

number of listed species. It would certainly

be useful in all poorly known groups to

have a small number of species listed

under FFG to highlight the existence of the

groups, and to stimulate research on the

conservation needs of different groups.

The problem is with extending listing

beyond a small number of species.

Another means of coping with large lists

of threatened taxa is to prioritise their

recovery actions. This is difficult at present

because taxa and communities are listed as

'threatened' or 'extinct' under FFG with-

out any distinction about the degree of

threat. The NSW and Commonwealth Acts

employ the IllCN criteria (extinct, critical-

ly endangered, endangered, vulnerable) as

juslillcation to list taxa. This system does

allow direction of resources towards those

taxa that are closer to the brink of extinc-

tion (although the triage argtiment can be

raised that it would be more cost-effective

and possibly more ecologically valuable to

conserve the less endangered taxa). If taxa

are prioritised for action, this should not be

restricted to poorly known groups. In addi-

tion to prioritising taxa based on the degree

of threat, other approaches that acknow 1-

edge the limited resources in the face of

ntimerous listed poorly known taxa are to

direct resources to (1) selected threatened

taxa that have llagship status; or (2) partic-

ular groups ol'taxonomically or ecological-

ly related taxa that can act as models or

surrogates for other groups.

In Europe, Haslett (1998) suggested aug-

menting the invetlebrale suite listed under

the Bern Convention with taxa that depend

on habitats or communities that are them-

selves under-represented in conservation

legislation, so acting as both llagships and

umbrellas for these wader considerations.

related consideration, ideally comple-

mentary to species-level listing, is to seek

greater umbrella or 'inclusive benefits'

(Carroll cl uL 1996) through seeking list-

ing of key members of communities or

mutualistic associations. For example.

FFG lists a number of orchid species for

protection, but nothing is known of the

vulnerability and conservation needs of

their obligate specific insect pollinators,

without which basic habitat management

may be futile.

There is no doubt that the Flora am!
Fauna Guarantee Act is a pioneering piece

of legislation for conservation in Australia.

It has provided an opportunity for lesser-

known biota such as fungi, bryophytes,

mosses, algae and invertebrates to be con-

sidered for protection if threatened. No
piece of Government legislation can

remain static; legislation needs to evolve to

be more effective in achieving its original

objectives. The major issues confronting

us in applying the FFG to successiully

conserve a range of lesser knowm biota. In
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summary, the main issues that should be
addressed are:

1. Understanding the implications of list-

ing a large number of threatened
taxa in poorly known groups such as

fungi, algae, bryophytes, lichens and
invertebrates.

2. Identifying species for listing that rep-

resent selected focal groups, to act as

representatives of very diverse poorly
known groups.

3. Recognising that some ‘poorly known’
groups are in fact ‘reasonably well
known' and progress could be made in

producing checklists and threat lists for

such groups, given adequate resources.

4. Acknowledging the value of an ov erall

inventory of Victoria’s biota, for

tracking knowledge about the biota, and
highlighting gaps. An allied issue is

deciding what sorts of censuses/check-

lists of Victorian biota should be main-
tained and by whom. As far as threat

lists based on these are concerned,
deciding if it is desirable to maintain
two separate lists: FFG listed taxa and
the DSE lists for threatened llora and
fauna.

5. Deciding whether there should be some
attempt to make threat assessment
uniform (‘threatened* is used under
FFG but the lUCN categories are used
in nearly all other lists). If so, should
FFG adopt the lUCN categories, and
automatically include species listed as

extinct, vulnerable or endangered in

other lists?

6. Refining the definition of communi-
ties under FFG to provide a better

framework to enable listing of floral

and faunal communities.

7. Emphasising the importance of research

on the role of vegetation communities
as a surrogate for conservation of
poorly known groups.

Whatever changes are considered neces-

sary to improve the FFG, they do not hide

one major problem - the lack of resources

required to improve our knowledge of
these lesser-known groups of plants and
animals. Resources are required for suiwey,

taxonomy, collection development and
maintenance, ecological studies, and threat

assessments. It may never be possible to

obtain resources for each taxon of non-vas-

cular plant or invertebrate equivalent to

those provided for each taxon of vascular
plant or vertebrate, but imaginative
approaches may help to overcome this

problem. Co-ordinated statewide surveys
for selected focal groups (and the taxono-
my required for these groups), more
detailed research on the effectiveness of
sun'ogacy, and more research on the land-

scape spatial scale appropriate for these

groups would go a long way to improve
our knowledge base. It is lime to recognise

that for some overlooked groups the main
impediment is no longer lack of knowl-
edge. but lack of resources applied to their

management.

The need for dedicated staff in the rele-

vant conservation agencies is still a matter

of high priority. One of the main recom-
mendations in the national overview on the

conservation of non-marine invertebrates

(Yen and Butcher 1997), was the appoint-

ment of an invertebrate policy person in

the then NRF to co-ordinate invertebrate

work. There would also be benefit in the

creation of such a position to cover fungi

and non-vascular plants.
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Vale

John Hilary Seebeck

28 September1939 - 8 September 2003

With the passing of John Seebeck in the

Austin Hospital on 8 September 2003,

Victoria lost a true champion of nature

conservation. Jolin spent his entire work-

ing career inlluencing the development of

flora and fauna conservation in this Stale.

He joined the fledgling Wildlife Research

Section of the Fisheries and Game
Department in 1060 as a technical assis-

tant. and worked assiduously with Keith

Dempster. Robert Warneke and others to

build this group into a springboard for bet-

ter conservation in Victoria.

Since 1960 there has been a revolution in

public and governmental attitudes to

wildlife conservation and a vast improve-

ment in our knowledge base. John's career

spanned this exciting time and he was a

key player in the development of wildlife

conservation in Victoria. Recently, whilst

reading a I960 assessment of the conserva-

tion status of Australian mammals (Calaby

1960), we w'cro reminded of how much our

knowledge of Australia's mammal fauna

has grown over the Iasi few decades.

Coincidenlly, we had been alerted to the

existence of this article when perusing

John's typically comprehensive and valu-

able bibliography of Leadbeater's Possum

(Seebeck 1987). The list is replete with old

and unfamiliar nomenclature. It points out

that almost nothing is known about the

mammal fauna of the northern half of the

continent; the Mountain Pygmy Possum is

yet to be found as a living animal (having

been described from a fossil); Leadbeater's

Possum is yet to be rediscovered: the

Thylacinc is not yet considered to be

extinct; so little is known about the taxon-

omy of our native rodents that they are dis-
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cussed mostly at genus level, consequently

there is no mention of the New Holland
Mouse. Smoky Mouse or Heath Mouse;
the Western Baired Bandicoot is listed for

Victoria but not the Eastern Barred
Bandicoot, and so on.

John Seebeck played a signitlcanl role in

overcoming this critical lack of knowl-
edge, working diligently over 43 years to

document essentia! natural history infomia-

tion about Victoria's mammals and helping

others to contribute. His pioneering studies

of the Eastern Barred Bandicoot, Long-
nosed Potoroo. New Holland Mouse.
Smoky Mouse. Broad-toothed Rat, and the

recognition and scientific description of the

Long-footed Potoroo (Seebeck and Johnson

1980), stand as testament to his contribution.

John was also at the forefront of the

development of threatened species recov-

John Seebeck in the field in the early 1960s.
Photo: Department of Sustainability and
Environment.

ery in Victoria through his pivotal roles in

recovery teams for the Eastern Barred
Bandicoot, New Holland Mouse, Long-
footed Potoroo, Brush-tailed Rock
Wallaby and Leadbeater's Possum. In par-

ticular, John's humble and caring approach
to his work allowed numerous valuable

collaborations to tlourish, paving the way
for effective management of habitats and
threats across jurisdictional and discipli-

nary boundaries. Perhaps the best example
of this is John’s close collaboration with

Tim Clark and Robert Lacy - North
American experts in policy development
for threatened species recovery, and in the

management of small populations. This
collaboration helped to revitalise the ailing

recovery program for the Eastern Barred
Bandicoot. It also resulted in a highly-suc-

cessful conference held in September 1989
and in the publication of the proceedings

in 1990 (Clark and Seebeck 1990).

Apail from his distinguished contribution

to the scientiHc study of Victoria's native

fauna, John is remembered for mentoring
and guiding several generations of
Australian post-graduate students, wildlife

researchers and Held naturalists. These peo-

ple remember John as a friendly and
insightful scientist and conservationist, who
willingly imparted his experience, knowl-
edge and that elusive virtue, wisdom, to

many a debate, project and emerging career.

Importantly. John's contribution extended

to more mundane, but equally essential tasks

- nobody edited drafts as diligently, nobody
contributed records so assiduously to the

Allas of Victorian Wildlife, and few knew
the wildlife literature like John did. He also

brought an insightful sense of history to his

writing and editing. Indeed, the history of
mamma! conservation iii Victoria was a par-

ticular interest and the subject of his MSc.
granted by The University of Melbourne in

1988 (Seebeck 1988).

John also undertook official roles for sci-

entific and natural history societies. He
served on the Council of the Australian

Mammal Society, as Seeretai^ from 1976-

1979, and as Assistant Secretary for a few
months prior to his death. I le was made an

Inaugural Fellow of the Society in 2002; in

the same year he received its highest
award - the Ellis Troughton Memorial
Award - in honour of his sustained contri-
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bution lo Australian mammalogy. He was

also Newsletter Editor for the Australasian

Wildlife Management Society for six years

(1994-97 and 1998-99).

In addition. John served on the Award
Committee of the Australian Natural

History Medallion several times.

John was an Honorary Member of the

Field Naturalist's Club of Victoria, in

which he was active over many years,

bringing his scientific and conservation

expertise directly to the community as a

teacher and role model. He was a member
of FNCV Council from 1997 lo 2000 and a

Vice President from 1998 to 2000, I le con-

tributed lo the high status and integrity of

The Victorian Naturalist through editing,

refereeing and proofreading. Yet he also

made the time lo imbue many a junior field

naturalist with an appreciation of our fau-

nal heritage. John's active participation in

the Mammal Survey Group of the I'NCV

and his enthusiastic pursuit of knowledge

about mammals during the mid lo late

1960s provided another avenue through

which a number of budding field natural-

ists and biologists gained inspiration.

John’s encouragement and facilitation of

research projects by school students at that

time was generous and far-sighted.

Despite a long series of medical setbacks.

John continued lo perfonn these roles until

the very end. He will be sadly missed by the

entire wildlife conservation community. Our

llora and fauna have lost a true champion.
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Peter iVlenkhorst,

Ian Mansergh and Ian Temby
colleagues from the Department of Sustainability and

Environment.

Ian Robert McCann
4 .July 1914-30 July 2003

Ian McCann, the eldest of the two sons of

Robert Edward McCann and Annie
Minnetia (nee Hocking), was born in

Stawell. He grew up on the family proper-

ty ’Moray*, and was educated first at

Stawell Primary School and then at

Stawell High School where he obtained his

Leaving Certificate.

His first job was as Assistant Town Clerk

for the Borough of Stawell (1929-34).

Following this he moved to Melbourne

where he worked as a cost accountant for

G.J. Coles, studying accountancy at night

school and by coiTcspondencc.

In 1940 he enlisted in the AIF, serving

first in the Middle East and from 1942-45

in New Guinea.

Ian's interest in natural history began dur-

ing the war when he became friendly with

some amateur entomologists in his unit.

262 The Victorian Naturalist



Tributes

This led to studies of the plants and birds in

the environment, and eventually, when he
was able to get a camera, to photography.

In 1946 he married Rene Harradine.
They moved to Stawell and established a

poultry farm while Ian studied poultry
farming by correspondence. During this

time their children Philip, Andrew and
Deborah, were bom. Rene died in 1983.

In 1968 Ian retired from farming lo

become Tourist Promotion Officer for the

town of Stawell, a position he held for 1

1

years. One of his projects at this time was lo

act as naturalist guide for Kingston’s Bus
Company. A portion of the proceeds from
some of these tours w'as donated towards the

publication by Portland Field Naturalists’

Club of Cliff Beaugleholc’s series of plant

surveys. The Dis/rihufion and Consef^'ation

of Vascular Plants in Victoria.

Ian was a dedicated and knowledgeable
naturalist and a delightful and stimulating

companion in the bush. He Joined the Field

Naturalists’ Club of Victoria in 1953.
becoming an honorary member in 1993.
He was a foundation member of the
Stawell Field Naturalists' Club and of the

Western Victorian Field Naturalists’ Clubs
Association. He was influential in the
establishment of several reserves in his

district including the Three Jacks and Jack
Kingston Nature Reserves near Stawell
and the Little Desert National Park and
Kiata Malleefowl Reserve near Nhill. He
was also a member of the advisory com-
mittee during the establishment of the
Grampians National Park and a member of
the Victorian National Parks Association.

During the 1960s, together with fellow
naturalists Aldo IVIassola, Ellis Tucker and
Lionel Elmore, he discovered almost 70
rock ai1: sites in the Grampians and Black
Range.

Over the years he lent his support to most
of the conservation issues of the period.

most recently to the so far successful cam-
paign opposing the open cut mining of Big
Hill in Stawell, which would have been
almost at his front door.

Ian served his community in many capac-

ities. At various times he was a member of
the Stawell Primary School Committee, the

Australian Primary Producers Union and
the Victorian Egg Board and was its dele-

gate lo the Australian Egg Board. He was a

member of the National (fonncriy Country)
Party and a candidate in Slate elections

during the 1 950s. He was a member of the

Stawell Town Council for 1 5 years.

His conservation work is commemorated
in the naming of the Ian McCann Bushland
Reserve on the outskirts of Stawell and the

McCann Dam in the Deep Lead Flora and
Fauna Reserve. A tiny fungus. Banksia-
myces maccanni'r apparently specific to

the cones of Banksia saxicola, is named in

his honour.

Ian was widely known for his photo-
graphic skills and was responsible for the

publication of nine small natural history

field books;

Grampians Birds 1 982

Little Desert Wildlife 1 983

Grampians Wildjlowers 1 984

The Alps in FJoMvr 1 987

The Mallee in Flower 1 989

The Grampians in Flower 1 992

The Coast and Hinterland in Flower 1 994

Australian Fungi Illustrated

During the later years of his life Ian was
lovingly supported and helped in his work
by his partner Thelma Argali who survives

him. together with his sons Philip and
Andrew, daughter Deborah and seven
grandchildren.

Margaret Corrick
7 Glenluss Street,

Ualwyn, 3 1 03

One hundred years ago, “under cover of shooting foxes and other vermin unscrupulous per-
sons" were "destroying the ducks, &c" {The Victorian Naturalist, XX No. 5. ptige 60) at Lake
Moodemcre, which was a reserve for “wild fowl". Mr. A.J. Campbell moved “that the attention
o1 the Minister oi' Public Works and the Rutherglen Shire Council be directed to the destruction
of game on Lake Moodemcre". Mr. (L Coghill. in seconding the motion, stated that some years
ago the attention of a former Minister had been suceessfully^tiirecled to the matter."

Perhaps there is a little more hope today. We have the attention, not only of former Ministers
but, also, current Ministers. We even have the support of some! However, let’s become evan-
gelical and convert the lot.
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Australian Natural History Medallion 2003

Clive Minton

Dr Clive Minton AM is the recipient of

the 2003 Australian Natural History

Medallion, awarded for his long-term stud-

ies of migratory waders and his intluence

on the practice of bird studies in Australia

and internationally.

Clive first became interested in studying,

trapping and banding birds while still at

school in the UK. and during the comple-

tion of a degree in Natural Sciences and a

PhD in metallurgy at Cambridge
University (1953-1%0). he spent his spare

time studying migratory waders in the

Wash, becoming the founding chairman of

The Wash Wader Ringing Ciroup which is

still active today. Together with Dr Eric

Ennion in the early 1950s Clive pioneered

banding of w aders in the UK initially using

clap nets, then mist nets, followed by

Tocket nets' (originally borrowed from

Peter Scott) and, from 1967. explosive

pow-'ered 'cannon-nets'. This final tech-

nique enables large numbers of indi\ idual

birds to be caught, usually at their high tide

roosts, then, while in the hand, detailed

studies of morphometries, weight and

plumage can be made prior to their release.

Subsequent retrapping and sightings of

banded and leg-Haggcd birds allow life

history, migration routes and individual

site signitlcancc to be established.

Prior to leaving the UK IV>r Australia

Clive undertook detailed studies on

waders. Mute Swans, Canada Cieese,

Swallows, Sand Martins, thrushes and

finches, and the Grey Heron. He com-

menced the Mute Swan study in 1960 and

ran it until his departure in 1978. It is still

running and now is one of the longest sin-

gle species studies known.

When Clive came to Australia as

Managing Director of Imperial Metal

Industries Australia, he catalysed the activ-

ities of the three-year-old Victorian Wader

Banding Project with his energy, enthusi-

asm, ornithological knowledge and exper-

tise in the use of cannon-nets. In .lune 1979

the project was transformed to the

Clive Minion, the 2003 .Australian Natural

Hislory Medallion recipient with his wife

Margaret. Photo .k>an Broadberry.

Victorian Wader Study Group with Clive

as Co-convenor. He became Convenor in

1982, a position he still holds today, and

the group is now' the most active w'ader

banding group in the world, handling on

average over 7,000 birds in Victoria each

year. In 2002 the total was 12.500.

Interest in the cannon-netting techniques

being used in Victoria resulted in an invita-

tion to demonstrate their use in other

States. This led to a meeting of representa-

tives from all States and New' Zealand in

1980 and the Australasian Wader Studies

Group (AWSG) was born, with Clive

Minton as founding Chair.

A Royal Australasian Ornitholgists

Union (RAOU) project searching for

Australia's rarest birds discovered thou-

sands of migratory waders at Broome,

Western Australia. Under the auspices of

the AWSG. Clive led a major reconnais-

sance in 1981 which established the region

as being amongst the six most important in

the w'orld for waders. Since then extensi\e

expeditions have been held nearly every

year and over 1.000 people from 24 differ-
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ent countries have participated and been
trained in the techniques which they have
taken back to their home locations, particu-

larly in the countries of (he East Asian-
Auslralasian Flyway which stretches From
Siberia and Alaska southwards through
east and southeast Asia to Australia and
New Zealand. Clive was instrumental in

the establishment of the Broome Bird
0bservat0!7 by the RAOU in 1988.

Recognition of the major migratory route

that includes Broome has led to many
international advances, including the estab-

lishment of the Asian Welland Bureau, the

Japan-Australia Migratory Birds
Agreement (JAMBA) and the China-
Australia Migratory Birds Agreement
(CAMBA). Clive Minton has represented

Australia on various occasions associated

with JAMBA and cooperative studies in

Russia. He has been invited to join interna-

tional expeditions to Russia, China, North
and South America and within Australia.

If asked. Clive would probably list his

work on Roseate Terns and Banded Stilts

as two ol the highlights of a long bird ori-

ented life. Clive has provided the cannon
netting expertise and impetus to a major
Queensland National Parks and Wildlife
Sen/ice study on Swain Reefs at the south-

ern end of the Great Barrier Reef It was
discovered that two thirds of the large
numbers of Roseate Terns at the site were
birds from breeding areas in Japan and
Taiwan. It had never been suspected that

the northern hemisphere population ven-
tured south of the equator in their non-
breeding phase. He was one of the ilrst to

locate breeding sites of the nomadic
Banded Stilt at Lake Torrens in 1989 and
to take colour photographs of an active
colony. A breeding event at Lake Ballard

in 1995 resulted in an ABC documentary,
and in 2000 Clive’s observations of the

depredation of young by Silver Gulls,
together with his recommendations, led to

intervention by the South Australian Parks

and Wildlife Service. Removal of the gulls

allowed the Stills to breed successfully on
their third attempt.

Dr Clive Minion was on the Research
Committee of RAOU from 1980 to 1988
and was Vice-President from 1989 to

1995. He was elected RAOU Fellow in

1988 and won the RAOU John Hobbs

Memorial Medal in 2000. In 1973 he had
been awarded the British Trust for

Ornithology Tucker Medal. Both the John
Hobbs and the 'fucker Medals are present-

ed for contributions to ornithology by an
amateur. Clive was awarded an AM in the

2001 Australia Day Honours ‘for services

to ornithology, particularly in the study of
migratory wading birds in Australia'. Clive
has held Officer roles in the RAOU,
Victorian Wader Study Group,
Australasian Wader Studies Group, British

Trust for Ornithology. Royal Society for

the Protection of liirds. International
Wader Study Group, Wash Wader Ringing
Group and Worldwide Fund for Nature
Australia. For ten years he was a member
of the Science and Industry Forum of the

Australian Academy of Science.

Clive retired from business at the early

age ot 58 to pursue his interest in waders
and to write up more fully his lifetime

knowledge of ornithology, particularly

waders. He has major publications in

Anica, Bird Study. Emu. Wildfowl and
British Birds and over 100 articles pub-
lished in the Stilt and VWSG Bulletin. He
is a willing, stimulating and passionate
speaker who has the ability to engage peo-
ple at all levels, from international treaty

negotiations representing Australia, to

enthusing and assisting children to learn

about the wonders and importance of shore-

birds. In the UK Clive had a weekly session

on radio and he has been involved in many
Australian radio and television broadcasts

and documentaries both as technical advisor

and participant. Clive is an accomplished
photographer of wading birds with many of
his photographs enhancing guide books and
other publications.

Andrew Whittaker recognised the friend-

ship and guidance given to him in his for-

mative years by naming the Cryptic
Forest-falcon, a bird from the Amazon jun-
gle, Micrastur mintoni in Clive's honour.

This worthy recipient of the Medallion
was nominated by the Victorian
Ornithological Research Group.

Ian Endersby
56 Looker Rd

Montmorency 3094
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A Field Guide to the Mammals of Australia

by Peter Menkhorst and Frank Knight

Publisher: Oxford Univcrsilr Press, Melhounic 2001. 275 pages.

ISBN 009-550<S70. RRP $39. 95

The publication of this ficicl guide is wel-

comed by all those who have an interest in

Australian mammals. It is the first true

mammal field guide for Australia and the

authors are to be congratulated on this

attractive work—being knowledgeable

about 37t) species is no mean feat!

The guide is directed at a broad market

{tourists, amateurs, professional scientists).

It is easy to use and scientific jargon is

avoided as much as possible. Adequate

identification of some groups (e.g. insec-

tivorous bats, rodents, dasyurids. pygmy-

possums) to species level will, however,

require more specialist information and

comparison with reference collections. I

would not suggest that students, survey

biologists and professional mammalogisls

rely solely on the Ciuide to identify accu-

rately the small mammals listed above.

Collecting voucher specimens and hav ing

them identified by qualiHed museum per-

sonnel will be necessai*y for such purposes.

There are a number of spelling errors,

which suggests that there was a last minute

rush to produce the Ciuide. For example,

several names of people are spelled incor-

rectly in acknowledgments and relerences.

and some of the scientific names in the

body of the Guide are wrong (e.g.

Maeroiis leneruru should be ieiieura.

Pseudomys hermannshergensis should be

hermannsburgens is. Pseudomys lahorifax

should be lahorifex). There are also several

examples of mistakenly dropping the sec-

ond /’ from the end of the scienliHc name

(e.g. Mesoplodou layardii. Notomys

mitchellii).

The book begins with an informative

introduction that explains many of the

things necessary for using the Guide (clas-

sification. Held characters, distribution

maps, etc.) as well as some of the tech-

niques used to study mammals. In lulure

editions the authors might consider adding

a section on the risks associated with han-

dling Australian mammals. 1 would sug-

gest that more accurate diagrams are pro-

vided to illustrate features and how to

measure different parts of the body, since

these are critical to distinguishing between

many small mammal species. For example,

the diagram of the head o\' Burramys on

page 27 shows no anterior teeth and the

untrained user would llnd this misleading.

Fncouraging observers to submit records is

an excellent idea but tiiese should be

accompanied by detailed descriptions and

photos, if at all possible.

The up-to-date checklist is good, although

there appears to be at least one species

missing {MyoOs maeropiis) and Auslralo-

phocoeua dioplrica should be Phoeoena

dioptrica. However. I realise that it is difll-

CLill to please all taxonomists! A suggestion

for a future edition is that the conservation

status be added to the checklist. Common
names are always a topic of hot debate and

1 will not dwell on them here except to say

that it is not a good idea to change a recog-

nised name unless there is a very good rea-

son. For example, the two bottlenose dol-

phin species are known internationally as

Common Bottlenose Dolphin [Tursiops

(runeatus) and Indo-Pacific or Indian

Ocean Bottlenose Dolphin {Tursiops adun-

eus). The length of the beak is not consis-

tent for T. aduneus„ so calling it the Long-

beaked Bottlenose is incorrect.

Keys are difficult to write, especially for

small mammals, and I applaud the authors

efforts here. The keys are easy to tollow'

but not always correct and sometimes use

vague statements such as liindfoot long

and narrow*, and ’tail covered in short,

dense fur* which applies to most rodents.

The diagram of the upper incisor of Miis is

not good enough to distinguish this from

rodents without a notch. It would be help-

ful to have arrows pointing to the features

described because they might not be all

that obvious to the untrained person. The
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cetacean key and its introduction are excel-
lent, although with some amusing state-

ments as in 7b ‘Mouth opens anteriorly’. I

wonder what a mouth opening posteriorly

would be like! Also in 7b, Shepherd’s
Beaked Whale is the exception in having
many teeth in the jaws.

The majority of the book is dedicated to

the species accounts, distribution maps and
plates. These are well laid out and easy to

use. The plates are attractive and the
species are depicted in uniform poses to

simplify comparisons. The basis for
including some of the diagrams of particu-

lar features in the margin is not always
obvious. It may be that there was not suffi-

cient communication between publisher,

illustrator and author. Similarly, the illus-

trations of some species could be improved
in terms of accuracy. For example, the flip-

pers of most of the cetaceans do not repre-

sent their true form, the shape of the dorsal

fin of the Spectacled Porpoise is incorrect

and the head shape of some of the dolphins
is not accurate. The plates will be much
more useful for identifying the medium-
and large-sized species of terrestrial mam-
mals—it is notoriously difficult to illus-

trate the differences between small mam-
mals because these are often subtle. It is

not explained why the number of teals (2 ^

4) is noted for so many of the Pseudomys,
Notomvs and others, when Ratuis and Mm
are the only rodent genera with more than
eight teats. The distribution maps are, on
the whole, the best available for Australian

mammals, and it is obvious that a good
deal of effort went into compiling these.

There are some minor errors in the
cetacean maps. e.g. the Spectacled
Porpoise has stranded in Tasmania and the

Short-finned Pilot Whale has been record-
ed several limes off South Australia.

The authors have asked for feedback on
how the guide could be improved. I will be
contributing to this and hope other
Australian mammalogists will be too. We
are all eagerly looking forward to the next
edition!

Catherine Kemper
South Australian Museum.

North Terrace, Adelaide, SA, 5000

Spiders and Scorpions Commonly Found in Victoria

by Ken L Walker, Alan L Yen and Graham A Milledge

Publisher: The Royal Society of Victoria, 2003. xiii t J44 pages, 177 figures.

ISBN I 876677 05 8. RRP $19.50

Field guides to taxa that are widely dis-

liked, such as spiders and scorpions, would
be challenging to write, since they must be
capable of popularising the unpopular,
whilst providing new and practical infor-

mation for those already interested in the

subject. However, Spiders and Scorpions
Commonly Found in Victoria achieves this

balance through its erudite text, and the
infectious enthusiasm of its authors.

This book is a revised and expanded ver-

sion of Spiders Commonly Found in

Melbourne and Surrounds (1992; pub-
lished by The Royal Society of Victoria).

The most notable changes are the inclusion

of a section on Victorian scorpions, and
the addition of much new information to

the spider biology section, as well as many
more photographs and illustrations. I think

that anybody who owns the older Spiders
Commonly Found in Melbourne and
Surrounds will find that the purchase of
this updated version is more than justified

by the expanded content.

The new book is divided into two main
sections: one on spiders, and one on scor-

pions. Each section contains general biolo-

gy information that includes definition,

classification, evolution, ecology, cultural

information, and medical notes on the
group in question. This general informa-
tion is followed in each section by a series

of identification pages that cover common-
ly encountered species (29 spiders, and all
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nine described Victorian scorpions). The
book is rounded off with short sections on

spider and scorpion conservation, studying

spiders and scorpions, society contacts,

and a bibliography (oddly. ho\ve\er. there

is no glossarv').

The general biology sections for both spi-

ders and scorpions are iniiovatively set out

as a series of questions and answers. This

format is particularly successful because
the authors have worked as museum scien-

tists. and are well acquainted with fre-

quently asked questions. There arc some
captivating answers to questions such as

‘why don't spiders get caught in their own
webs?' and ‘can scorpions glow in the

dark?' The e.xplanations are also well sup-

ported by illustrative diagrams, pho-
tographs. and scanning electron micro-

graphs. One minor criticism, however, is

that some of the answers to questions on

spider classification and evolution are far

too complex. The classillcation information

particularly, requires greater use of dia-

grams, and more background information

about taxonomic concepts. Unfortunately,

this heavy section is near the beginning of

the book, and may cause some readers to

put the book aside before they reach the

more accessible text that follows.

The identification sections have been
practically designed. There is a useful

colour-code at the top right-hand corner of

these pages, so that the relevant section

can be quickly located. Each species cov-

ered takes up a double page spread, and
includes illustrations on one side, and writ-

ten information on the other. A standard

grid system with an overlaid silhouette of

the species in question is employed
throughout the book, so that species si/c

can be easily assessed. There arc also

black and white drawings for all species,

and at least one colour photograph for

most, information on identification fea-

tures, habitat, biology, and bile effects is

included for spiders, whilst identification

features, habitat, biology, distribution and

nomenclature (where necessary) is covered

for scorpions. Speciftc distribution maps
(rather than the more general distributions

given for scorpions) would have been a

useful inclusion, and could have provided

the opportunity for readers to expand them
by sending for professional identification

any specimens seen outside these ranges.

Overall, anybody who is involved in

invertebrate identification work, or who is

curious about their local invertebrate

fauna, will know the value, and rarity, of

an identification guide that is clear and
region-specillc. This book should certainly

appeal to the specialist and non-specialist

alike, as well as the child in all of us.

Meliinie Archer
The Viclorian Instilule olTorcn.'sic Medicine

57-S.t Kavanagh Si. Soulhbank. Vicloria 3006

One hundred years ago. the Field Naturalists’ Club of Victoria was fighting the same battles,

protection of our llora and fauna!

At the ordinary monthly meeting of the Club, held in the Royal Society's Mall on a Monday
evening, 1 0th Augu.si. a letter was read from the National Forests Protection League [The
Victorian \aWralist XX No. 5. page 61). In it. the Club was thanked For the support given by

members and urged to give Amrelaxcd aiieniion” to the reser\aton of limber counlrv'. At an

earlier meeting, I.Mh .Inly, Mr. T.S. Hall, M.A. "brought under llic notice of the meeting the

destruction oJ’our Ibresls. and called attention to the recent founding of the National Forests

Protection League, having for its objects the protection of our Ibreslrs, the encouragement of

tree planting. &c. He pointed out the results likely to ensue from the indiscriminate culling up

and throw ing open of our forest reserves, and thought that this ought to be rendered impossible,

except by a special Act of Parliament, and said that, as this Club Is specially concerned in the

preservation olThe indigenous fauna and llora, members sliould Individually give all the practi-

cal assistance in their power in forwarding the objects of the I.caguc." {The Victorian

Saturalist XX No. 5 page 45). A motion to this affect was carried unanimously.

We ha\e progressed! There is the Idora and Fauna Guarantee Act. but we ha\e a long way to

go. We must still give our ‘unrclaxed attention' to the protection of our flora and fauna.
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Flora and Fauna Guarantee Act 1988

The Flora and Fauna Guarantee Scientific Advisory Committee has made a number of final recom-
rnendations in relation to nominations for listing under the provisions of the Flora and Fauna
Guarantee Act 1988. The Committee’s recommendations are currently awaiting the Minister’s deci-
sion. A short Recommendation Report has been prepared for each rceommendalion. I hese are avail-
able Irom Marlin O Brien, Executive Scienlillc Officer, Scientific Advisory Committee, Department
of Sustainability' and Environment. 4/250 Victoria Pde. East Melbourne, 3002. ph: 9412 4567, email:
Martin.O'BricntSldse.vic.gov.au {also major country ofllces of the Department of Sustainability and
Environment). For infomiation on specific items please contact flora and fauna staff at DSE offices.
The Flora and Fauna Guarantee Act 1988 and the Flora and Fauna Guarantee Regulations 2001
can be viewed at these ofllces.

Final Recommendations

Items supported for listing

651 Ahiitilon oxycarpi/m var. mcdvaefoliiim
666 Ahiitilon axycarpiim var, subsagittatwn
667 Acacia hinervia

687 Acacia caeridescens

691 AccipUer novaehoilandiae
668 Alectryon siihcinereus

684 Anseranas semipalmala
670 Aristidajerichoensis

671 Aristida ohscura
672 Aristida personata
673 Aspenila ambleia
652 Botrychium australe

674 Caliistemon kemnorrisonii
675 Cardaminefranklinemis
676 Cardamine gunnii
665 Craspedia canens
654 Cyperus rigidelliis

677 Daviesa laevis

655 Deyetaia affinis

683 Egernia giithega

678 Epiiobiiim brimnescens ssp. beangleholei
679 Eucalyptus a/ligatrix ssp. limaensis
680 Eucalyptus molyneiixii

685 Grevillea mfecunda
68 1 Ifukea macraeana
658 Hesperilla flavescensjlavescens
660 Hypoebrysops ignitus ignitus

692 Hypocreopsis sp. ‘Nyora’
662 Jahnemis icilius

656 Junciis untarcticus

690 Muehlenbeckia gracilUmu
661 Ogvris genoveya araxes
657 Sclerolaena yentricosa

682 Sminthopsis leucopus
609 Swainsona sericea

659 Trapezifes luieiis Inteus

688 Westringia lucida

Mai low-leaf Lantern-llower
Flannel Weed
Coast Myall
Limestone Blue Wattle

Grey Goshawk
Native Quince
Magpie Goose
Jericho Wire-grass

Rough-seed Wire-grass
Purple Wire-grass

Stiff WoodrulT

Austral Moonwoit
Beika Bottlebrush

Franklin Bitter-cress

Tuberous Bitter-cress

Grey Billy-buUons

Dwarf Flat-sedge

Grampians Bitier-pca

Allied Bent-grass

Alpine Egernia

Bog Willow-herb
Lima Striugybark

Little Desert Peppermint
Angicsea Grevillea

Willow' Ncedlewood
Yellow Sedge-skipper Butterrty

Fiery Jewel BulterHy

Clasping Hypocreopsis
Amethyst Hairslreak Butterfly

Cushion Rush
Slender Lignum
Purj^le Azure Builerny

Sail Copperburr
While-footed Dunnart
Silky Swainson-pea
Yellow Ochre Butterfly

1 .2 . 1 ,

I.l

1 .

Criteria satisfied

1 . 2.1

1 .2 . 1 , 1 . 2.2

1 .2 . 1 , 1 . 2.2

1.2.2, 1.2.3

1 .2 . 1 , 1 . 2.2

1 .2 . 1 , 1 . 2.2

1 .2 . 1 .2 . 1
, 1 .2.2

1 .2.1

1 . 2.1

1 .2 , 1 .2.1

1 . 1.1

I, 1.2, 1.2.1

1.2.1, 1.2.2

1.2.1, 1.2.2

1.2, 1.2.1

1.2.

1

1.2.1

1.2.1

1.2.1

1.2, 1.2.1

1 .2 . 1 , 1 .2.2

1.2.1, 1.2.2

1 . 2.1

1.2.1, 1.2.3

1.2.1

1.1, 1.2, I.2.I

1.1, 1.2, 1.2.1

1 .2 . 1 ,

1 . 1 , 1 .2 ,

1 .2 ,

1 .2 . 1 ,

1 . 1
, 1 .2 ,

i.1.2

1 .2 ,

1 .2 ,

1 .2 ,

1 .2 . 1 .

1 .2.2

I.2.T

1 . 2.1

1 . 2.2

]'.2A

1 .2.1

1 . 2.1

1 .2.1

1 .2.1

1 . 2.2Shining Weslringia
,

650 Welland loss and degradation as a result of change in water regime, dredging, draining, filing
and grazing (potentially threatening process). 5. 1 , 5. 1 .

1

664 Inappropriate fire regimes causing disruption to sustainable ecosystem processes and resultant
loss of biodiversity (potentially threatening process). 5.1, 5.1.1, 5.1.2

689 Infection of Amphibians with Chytrid Fungus, resulting in Chytridiomycosis (potentially threat-
ening process). 5.1.1, 5.2.1

Item not supported for listing

653 CaUitriche iimhonata Winged Water-starwort rejected

663 Camphor Laurel trees as a threatening process in Victoria (potentially threatening process).
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The Proteaceae ofNew South Wales is a

wonderful, user-friendly book, encourag-

ing to even the most raw of beginners in

their endeavours to understand the family

and, indeed, the study of Botany in gener-

al. Beginners in the use of floras and

botanical keys often throw up their hands

in horror when they are introduced to the

unique and almost incomprehensible lan-

guage of Botany. This book, however, pro-

vides a gentle introduction to this strange

tongue. Terminology is kept to a mini-

mum, although the novice might llnd this

hard to believe when using the keys and

reading the plant descriptions, especially

when coming across words such as conflo-

rescences, dichlamydeous, polygamodioe-

cious and mucronulale. But there is an

excellent glossary with well-chosen dia-

grams to help the reader understand these

more unusual lenns.

The first part of the book deals with the

collection, preservation, naming and con-

servation of plants, and highlights the

importance of taking care when collecting

plants and of having the appropriate per-

mits. This section is written in a simple,

Bowing, easily understood style, explain-

ing some of the fundamentals behind plant

systematics.

Part B introduces the family: where the

family occurs, how and where it evolved,

the variation that occurs within it, how it is

related to other families, its classification,

ecology and pollination. This is accompa-

nied by excellent diagrams illustrating the

variations of leaf forms within the family.

Bower arrangements, pollen presenters,

ovule types, fruits and seeds. The family is

shown to be a strange one. Many well

known genera such as Grevillea, Hokea

and Persoonia occur in diverse habitats

from alpine and sub-alpine regions to

semi-arid zones, while other genera such

as D}yamlra and Stirlingia are confined to

Western Australia. Still other genera are

confined to tropical rainforest in north-

eastern Queensland. Many grow in areas

particularly poor in nutrients and are able

to produce specialised roots, called pro-

teoid roots, which are physiologically dif-

ferent from the other roots and facilitate

the increased uptake of phosphorus.

There are also segments of special inter-

est such as how to grow species, what

common pests and diseases atlecl them,

and aboriginal usage.

Part C provides keys and descriptions of

genera and species. These are simple to

use. The larger genera are first divided into

smaller, more workable groups from which

the individual species are easily keyed out.

The description of each species is briei but

infomiative and includes comments on dis-

tribution, tlowering times and extent ol

hybridisation with close associates.

Even people with no interest in the

Proteaceae at all would soon become
enthusiastic converts once they had delved

through the pages of this fascinating book.

The price is extremely reasonable and I

would strongly urge any student or would-

be student of botany to purchase a copy. I

am sure it would rapidly become dog-

eared by repetitive use. It probably would

be wise to buy two copies, as once bor-

rowed by a friend, it is unlikely ever to

return!

Maria Gibson
School of Biological and Chemical Sciences,

Deakin University, Burwood, Victoria 3125
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Research reports

Habitat and dietary preferences of freshwater turtles in

ephemeral billabongs on the Ovens River, north-east Victoria

Catherine E Meathrel', Phillip J Suter' and Sharon Reid'

Abstract
An investigation of the habitat and dietary preferences of freshwater turtles inhabiting ephemeral

billabongs on the Ovens River State Forest floodplain at Killawarra, Victoria, was conducted over

the summer of 1997 19^)8. Two species of turtle. Chclodina longicollis and Emviiura macquarii.

were captured. Analysis of turtle stomach contents provided conl'irmation of their diets \^ ith oxher

published literature, with the excepiivm o\' CheloJina longicoUis which consumed large amounts ot

plant matter although it has been classified as an obligate carnivore. Field observations revealed that

turtles preferred more complex macrophyte habitats, when available, over less complex snag and

clear water areas. When macrophyte habitats were less available (due to drouglu). no habitat or prey

preference was observed in any of the turtle species mvesligalcd. {The Vidorkm \awralisi 121 (1 h

2004, 4-14)

Introduction

Individual billabongs may vary signiH-

canlly within the same lloodplain. This

variability is influenced by a variety of

factors including hydrological intlucnccs.

The duration and frequency of the connec-

tion to the parent river, as well as the time

of year the connection takes place, can

influence sedimentation levels and species

composition (Hillman 1986). The hydro-

logical regime of billabongs also leads to

variability in their water chemistry.

Periods of inundation, resulting in dilution

and then gradual concentration as a result

of evaporation, cause a constantly chang-

ing physicochemical environment for

organisms dwelling within a particular

billabong. This continual ranging of condi-

tions, along with their propensity to dry

out. make billabongs a harsh environment

in comparison with iheir parent river.

Another distinction between billabongs

and their associated parent river is their rel-

ative wealth of nutrients (Boon ef at. 1990).

The river is subjccl to continual movement

of nutrients and sediment downstream,

whereas billabongs are. for the most part,

closed systems. Hence, any primary pro-

duction and decomposition within a bill-

abong results in nutrient reserves that are

not immediately washed away. The high

levels of productivity of lower-order organ-

isms provide a plentiful food supply for

higher-order consumers (Carpenter et al.

' Deparimenl af l-.nvironmcntal Managcmcnl and

Ecology, La frobe University. Wodonga, Victoria

3690
Email: c.meathrel@aw.latrobc.edu.au

1985). Turtles occupy a complex trophic

role, feeding on a large variety of plants,

animals and microbes and can enter tempo-

rary water bodies via overland migrations

that are otherwise inaccessible to other

aquatic vertebrates (e.g. t1sh) (Chessman

1978; Cogger 1996).

The Ovens River of south-eastern

Australia provides an ideal environment for

freshwater turtles. To date, this river remains

unregulated and its floodplain is relatively

pristine. Three species from the Family

Chelidae have a distribution encompassing

this floodplain, the Eastern Snake-necked

Turtle Chclociina longicollis (Shaw), the

Broad-shelled River Turtle Che/oJina

expansa (Gray) and the Murray Turtle

Emvdura niaccfuarii (Gray). C'omparisons of

the habits and size of these three species are

given by Mcalhre! ei al. (2002).

In a study of turtles in the Murray Valley.

Chessman (1988) found that C. Urngicollis

utilised more ephemeral (i.e. less perma-

nent) water bodies, such as billabongs, to a

greater extent than the other two species.

Chessman (1988) also observed a negative

correlation between C. /on^icollis abun-

dance and water depth, transparency, per-

sistence and flow. The preference of this

species for less persistent water bodies has

been attributed to the advantage that can

be gained by the colonisation of such high-

ly productive ephemeral waters compared

to more permanent water bodies which are

likely to contain many more competitors

(Kennett and Georges 1990). In years ot

4 The Victorian Naturalist
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drought, Kennett and Georges (1990)
observed that C. longlcollis migrated to

permanent water bodies as ephemeral ones

dried up.

The Murray Turtle Emydura macquorii
appears to have contrasting habitat prefer-

ences to C. longicollis. it was found more
commonly in deep, transparent, permanent,

flowing waters and its abundance in bill-

abongs was negatively correlated with dis-

tance from the main river channel
(Chessman 1988).

Chelodina expansa appears to occupy an

intermediate position, but its habitat prefer-

ence is more closely coiTclated to that of E.

macquarii than to C longicollis. A positive

correlation between C. expama abundance
and water depth, along with a negative cor-

relation between abundance and distance

from the parent river has been recorded

(Chessman 1988). The relative permanence

of the water body does not appear to affect

the distribution of this species.

Previous research related to the ecology

of C. longicollis, C. expansa and E. mac-
qnarii has contrasted their distribution

between rivers and biliabongs (Chessman
1988; Kennett and Georges 1990).
However, there remains a paucity of
research detailing the turtles' ecology
within particular rivers and biliabongs.

A recent study investigated the freshwa-

ter turtle population of a large, permanent
billabong associated with the Murray
River, Lake Moodemere (Meathrel et al.

2002). This study looked at species distrib-

utions within the billabong. assessed habi-

tat preference on a smaller scale and relat-

ed turtle distribution to habitat complexity

and potential interspecific competition.

During this study. Lake Moodemere was
connected to the River Murray for part of

the study due to a spring flood. Results of

the study concluded habitat and dietary

overlaps existed between all three species

suggesting strong competition for

resources in large, permanent biliabongs

(Meathrel et aL 2002).

As yet, no assessment has been made of

habitat and dietary preferences of freshwa-

ter turtles in small, ephemeral biliabongs.

This study w'as designed to address this

lack of knowledge within the small,

ephemeral biliabongs of the Ovens River.

It was hypothesised that there would be no

difference in microhabitat or dietary pref-

erences between the turtle species.

The floodplain of the Ovens River (a

major tributary of the River Murray) at

Killawarra was chosen as the study site

because large numbers of freshwater turtles

are known to occur in the biliabongs and
this site is potentially under threat of
human development. CuiTently, the Ovens
River is a largely unregulated river under

continued threat of regulation. Being
unregulated, the flood plain is subject to

natural flooding regimes. In late 1997. the

Victorian State Government considered
plans to dam the river for agricultural pur-

poses. To date, no progress has been made
on the dam proposal and the river’s lower

reaches have now been Heritage Listed.

I lencc, a unique research opportunity exist-

ed to collect baseline data on turtle ecology

in a relatively pristine environment before a

possible perturbation occuned.

Methods
Study sites

The biliabongs chosen for this study site

are located within the Ovens River flood-

plain at the Killawarra State Forest, 13 km
north-west of Wangaratta, Victoria

(146^I4'44”E, 36‘'14'05”S). Four anabranch

biliabongs w'ere chosen because of their

similar size (all <0.05 knF) and distance

from the parent river (all <1 km). All con-

tained the three habitat types (macrophytes,

snags and clear water areas) used by
Meathrel et al. (2002, Table 2 therein).

The dominant vegetation of the floodplain

W'as open forest comprising River Red Gum
Eucalyptus camaldulends and Black Wattle

Acacia mearnsii. Few understorey plants

were present because of grazing by beef cat-

tle. Those present were mainly grasses and

sedges along with some small herbaceous

plants. The overstorey of E. camaldulensis

contributed large amounts of organic debris

to the biliabongs as well as creating the snag

habitats investigated. The biliabongs them-

selves contained two aquatic macrophytes.

Floating Pond Weed PotamogeUm tricarina-

tus and milfoil \4yriophyUum spp. (Sainty

and Jacobs 1 98 1 ).

Habitat types were chosen initially

because their respective habitat covering

W'as at least 20 m- (with >60% cover). The
macrophyte areas chosen contained dense
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Myriophylhim spp. beds and less than 5%
cover of other macrophytes or debris.

These beds were located along the perime-

ter of the billabongs in water less than 70

cm deep. Snag areas were selected where

large logs and other woody debris, general-

ly Eiicalvpnis camaldulerisis^ had fallen

into the water. Depth was quite variable

but always less than 1 m. Initially these

areas contained no macrophytes. A maxi-

mum of 5% macrophyte or woody debris

cover was found in the clear water areas at

the time of selection. These were the deep-

est of all the habitat types, having depths

of greater than 1 m on the initial trip.

Seven sampling trips were carried out

between October 1997 and February 1998

during the turtles* active, summer period.

Each trip lasted three days, with the first

two days spent sampling turtles and the

third finalising invertebrate sampling (see

below). As the physical environment of

billabongs was known to be changing con-

tinually. water depth and temperature (top

and bottom) were measured in each habi-

tat, in each billabong, during each trip.

Measurements were taken on the last day

of each trip when nets were pulled, to min-

imise disturbance within billabongs.

Over the study period the habitat types

were subject to seasonal change. One
major alteration was the emergence of (he

macrophyte Potamo^eton tricarinatiis that

appeared in all of the habitat types in vary-

ing quantities. In some snag habitats it

grew to have approximately 80% cover

and thus changed the nature of the area

being sampled.

Collection and processinti oj turtles

Sampling of turtles was carried out under

Department of Natural Resources and

Environment permit R P-97- 170 and La

Trobe University Faculty of Science,

Engineering and Technology Animal
Experimentation Ethics Committee permit

LSB96/24/V2. Turtles were caught using

unbaited fyke nets, as this was thought to not

bias the capture. Within each billabong, two

nets were set randomly in each of the three

habitat types to detennine the habitat prefer-

ences of the three species of turtle. Sampling

commenced at 1000 hr and the nets were

removed from the billabongs at 2030 hr.

Whilst in the billabongs, nets were checked

and cleared of turtles every four hours.

Once captured, the turtles were handled

as detailed in Meathrel et ai (2002). Any
turtle with a maximal carapace length

greater than 15 cm had its stomach con-

tents sampled using water off-loading

(Legler 1977) as quickly as possible. All

turtles were returned to the area from

which they were caught in less than 30

minutes. Stomach contents were stored in

70% ethanol. Turtles that yielded no diges-

ta were omitted from the study.

Stomach contents were examined in the

laboratory. Fish were often unidentifiable

due to partial digestion and were clumped

into one group tor analysis. Another group-

ing. vegetable debris, consisted of all veg-

etable matter found in the stomachs. This

was mostly slicks and bark w ith a few grass

seeds and some algae. Bones and insect

exoskeleial parts w'cre found, but these w'cre

omitted from analysis due to lack of positive

identification and their likelihood to bias

results due to differential digestibility rales.

Assessment ofprey in the habitat types

Invertebrates and small fish were sam-

pled from each habitat type within each

billabong on every trip. These samples

w'cre used to represent the prey popula-

tions in each habitat type that were avail-

able to the turtles.

The invertebrates in macrophytes were

sampled using a modified Hess sampler

(SoLithwood 1971). A 20 cm diameter,

metal cylinder W'as placed over the macro-

phytes and a 200 pm mesh net was swept

within the cylinder to collect trapped

invertebrates and llsh. To sample the snag

habitat, a 200 pm mesh dip net was placed

alongside a submerged snag and the snag's

surface was scrubbed using a brush so that

dislodged invertebrates were collected by

the net. The open water was sampled by

sweeping the 200 pm mesh dip net

tow'ards the bank in an uplifting motion

thus sampling the benthic invertebrates.

Two sideways sweeps parallel with the

bank follow'ed, to net any invertebrates that

had been dislodged from the sediments but

not entrapped in the net. All samples col-

lected were stored in 70% ethanol until

they were identified at a later date.

Identification of prey items was per-

formed using Hawking and Smith (1997).

Most specimens were identified to family

level with the exception of nematodes.
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Fig. 1. Mean (±1 se) water depth in each billabong, separately by trip, at Killawarra,

Victoria, during the summer of 1997/98.

snails and miles which were identified to

Phylum Nematoda, Class Gastropoda and
Order Arachnida, respectively. Once identi-

fied, prey items were counted to estimate

relative abundances. The index of relative

importance (IRI; Pinkas 1971) was calcu-

lated following Meathrel et ai (2002) to

assess the dietary value of each prey group.

Multivariate analysis using PATN was
performed to test for grouping of turtles

and habitat types using dietary and refer-

ence collection data (Belbin 1992).

Abundance and presence/absence data

were used to generate a Bray-Curtis dis-

similarity matrix and clustered by flexible

unweighted pair-group arithmetic means
(UPGMA). Resultant groups were con-

firmed by examining their position in ordi-

nation space using Semi-strong hybrid

multidimensional scalings (SSH). Analysis

of similarity (ANOSIM) tests were con-

ducted to determine the significance of dif-

ferences between groups.

Data were analysed following Sokal and

Rohlf (1995) with the statistical packages

SPSS for Windows v. 7 (SPSS Incorpora-

ted 1996) and PATN v. 3.5 (Belbin 1992).

All means are presented ±1 standard error

unless otherwise stated.

Results

The depths of billabongs decreased over

the summer (linear regression, R“ = 0.08,

F^g
2 = 7.41, p < 0.05; Fig. 1). On any par-

ticular trip, water depth was not signifi-

cantly different between the billabongs

(Fj go
= 2.68, p > 0.05). The greatest over-

all depths were recorded at the beginning

of summer (trip one) and water levels

dropped on each subsequent trip. From trip

five onward, the clear water habitat in bill-

abong four and the macrophyte habitats in

billabongs two and three were unable to be

sampled due to water either completely
drying up or being too shallow. The
macrophyte habitat in billabong one was
also very shallow after trip five and sam-
pling may have been affected by this.

A comparison of the depths in the differ-

ent habitat types revealed no differences in

depth between the snag and clear water

areas but the macrophyte areas were sig-
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Fig. 2. Mean (±1 se) water depth for each trip, separately by habitat, for billabongs at

Killawarra, Victoria, during the summer of 1997/98.

Fig. 3. Mean (±1 se) water temperature at the surface of each billabong, separately by

trip, at Killawarra, Victoria, during the summer of 1997/98.
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Table 1. The number of Chelodina longicollis

and Emydura macqiiarii caught in particular

billabongs at Killawarra, Victoria, during the

summer of 1997/98.

Billabong

number
Number captured

C. longicollis E. macquarii

1 10 3

2 9 0

3 13 2

4 4 2

nificaiitly shallower (p3 gQ
= 12.49, p <

0.001; Fig. 2).

Water temperature increased markedly
over the sampling period at both the sur-

face and bottom of the billabongs (linear

regression, R' = 0,28 and 0.28, =

31.34 and 30.86, respectively, both p <
0.005; Fig. 3). There was a significant dif-

ference between surface and bottom tem-

peratures over all trips with the surface

measurements being 4'^C warmer than

those taken at the bottom (Student’s t<^j
=

12.01, p<0.001).

Habitat preference ofturtles

In total, 36 Chelodina longicollis^ no C.

expansa and seven Emydura macquarii
were captured (Table 1). Species com-
bined, the number of turtles captured was
independent of billabong = 4.53, p >

0.20). Hence, capture data were pooled

across billabongs to examine the habitat

preferences of turtles.

Species combined, the turtles did not

favour any one particular habitat during the

course of the study (%S = 4.65, p = 0.10;

Table 2). It did appear, however, that twice

as many were captured in the macrophyte

habitat (n = 21 ) than in either the snag or

open water habitats (both n = 1
1
). C. longi-

collis were caught in all habitat types. It

appeared that more C. longicollis were
caught in macrophyte areas than in snag or

clear water areas, but this was not signifi-

cant (%-, = 5. 1 7. p > 0.07). No E. macquarii

were caught in clear water areas.

Prey preference ofturtles
Of the 26 turtles whose stomach contents

were analysed (i.e. 26 had carapace lengths

of >15 cm), all but one were C. longicollis

making the majority of the conclusions rel-

evant to this species only. The remaining

turtle was an E. macquarii.

Table 2. The number of Chelodina longicollis

and Emydura macquarii caught in the different

habitat types of the Killawarra billabongs,

Victoria, during the summer of 1 997/98.

Habitat Number captured
type C. longicollis E, macquarii

Macrophyte 18 3

Snag 7 4

Clear water 11 0

The dendogram grouping turtles and
habitats over time, by the abundance of

invertebrate species, resulted in 10 groups

at the 1.00 level of dissimilarity (Fig. 4).

The first group contained 24 invertebrate

samples, mainly from snag and clear water

habitats from billabongs three and four and

all trips. Group two contained 13 samples

comprising 1 1 invertebrate samples from

snags and two turtles. Group three con-

tained 34 samples, comprising 32 inverte-

brate samples from macrophytes and open

water (from billabongs one to three) and

two turtles. Group four contained only

three samples, two open water samples

from billabong one and a turtle. Group five

contained nine samples comprising four

macrophyte samples and five turtles.

Group six comprised three turtles and one

macrophyte sample. Group seven con-

tained two snag samples only. Groups
eight to 10 were made up almost entirely

of turtles. Therefore, the grouping of inver-

tebrates from the reference collection and

turtle diets did not appear to be influenced

by either trip or habitat type. Turtles did,

however, appear to group more closely to

each other than to any particular habitat

type or trip. ANOSIM analysis confirmed

groups were significantly different from
one another (Best B/W 1.097, Real B/W
1.282). These groups are represented in

two dimensions further on an ordination

plot (stress level of 0.216) showing axes

one and three of a three-dimensional con-

figuration (Fig. 5).

The calculated index of relative impor-

tance (IRI) values for prey items identified

from the guts olTurtles are given in Table 3.

The item that had the highest IRI was veg-

etable debris. Fish had the next highest

value followed by corixids and naucorids.

Excluding vegetable matter and those items
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with an IRI less than five,

fish became the predomi-

nant food item (Fig. 6).

Discussion

Over the 1997/98 sum-

mer, the billabongs at

Killawarra were subject

to a local drought. Of the

three habitat types exam-

ined, the macrophyte
areas were most affected

since these vegetation

beds were situated along

the periphery of the bill-

abongs. As water levels

receded, the temperature

of the billabongs inc-

reased. Macrophyte beds

became increasingly

exposed and eventually

perished due to desicca-

tion. Only then were tur-

tles forced into deeper

snag and clear water

areas.

Che Iodina Jongicol Iis

was the most abundant

species captured in the

billabongs. This con-

firmed previous habitat

preference research

where C. longicollis was

shown to be the domi-

nant species in more
ephemeral water bodies

(Chessman 1978, 1984).

Within the billabongs, C.

longicollis were found

most commonly in

macrophyte and clear

water areas. Similar

numbers of C. longicollis

and Emydnra macquarii

were caught in the snag

areas. E. macquarii is an

Fig. 4. (left) Dcnclogram
based on abundance of prey

items from turtle stomach
contents and the habitat

types from a Bray-Curlis

association, t ^ trip; b =

biliahong; weed macro-

phyte habitat; snag = snag

habitat; clea clear w'ater

habitat; turt = turtle.
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Fig. 5. SSH ordination plot in two-dimensions based on abundance of prey items from turtle stom-

ach contents and the habitat types from a Bray-Curtis association.

aggressive turtle that has been recorded to

exclude C longicolUs from areas where it

occurs (Chessman 1984). The apparent

preference by £. macqitarii for the snag

areas may be related to their propensity for

basking on emergent woody debris

(Chessman 1978). The low capture rales in

this study prevent any conclusive comment
on the competitive exclusion of C. longi-

coUis by E. macqiiorii in the billabongs at

Killawarra.

Billabongs are dynamic systems, con-

stantly changing and cycling (Hillman

1986). It was therefore expected that the

habitat types within the billabongs would
not be static. The snag areas within the

four billabongs were all clear of any
macrophytes at the beginning of summer
and under at least 40% Poiamogeton tri-

carinaris by the summer’s end. The selec-

tion of habitats by turtles may also be a

continually changing process. As the habi-

tat itself changes, the turtles may be con-

tinuously assessing the conditions and
relocating in order to access the most
favourable environment at any one time.

One factor thought to influence the habi-

tat preferences of freshwater turtles is

habitat complexity (Sheldon and Walker

1998; Meathrel et al. 2002). In this study,

habitat complexity was defined by the sur-

face area of snags/macrophytes to water

volume ratio. Of the three habitat types

sampled, macrophyte areas were the most
complex. Snag areas were intermediate in

complexity and clear water areas the least

complex. Habitat complexity offered only

a partial explanation for our results.

Although the turtles showed a preference

for the most complex habitat type, once

these areas became less accessible (due to

desiccation) turtles showed no preference

between the snag and clear areas despite

differences in the complexity of these

habitat types.

The cyclic nature of billabongs may
induce changes to invertebrate assemblages

(Hillman 1986). As a general rule, the more
complex the habitat type, the greater its

species richness (Boulton and Lloyd 1991;

Pusey et al. 1993). Therefore, turtles may
spend time in more complex habitats in

order to access prey organisms dwelling,

there. The reference collection of inverte-

brates and small fish from the Killawarra

billabongs suggested considerable overlap

between the invertebrate communities of

the chosen habitats irrespective of complex-

ity although snags and clear water (groups

one and two) seemed to separate from the

more complex macrophyte habitat (group

three). The clear water habitat was common
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Table 3, The index of relative importance for

each prey type consumed by turtles captured at

the Killawara billabongs during the summer of

1997/98.

Prey item IRI

Chironomid larvae 30.8

Shrimp 7.9

Anisopteran larvae 1.8

Zygopleran larvae 0.7

Zygoplcran adult 0.7

Naiicorid 105.6

1 lydrophilid larvae 11.1

Mydroptilid larvae 0.6

Corixid 106.6

C’urcLilonid 61.5

Hydrophilid adult 0.7

Sminlhurid collembolla 5.7

Spider 4.2

Terrestrial colcopteran 8.8

Leptocerid larvae 59.8

Lepidopteran larvae 2.1

Metal fragment 8.5

Snail 1.9

Hymenopteran 7.7

Cherax 5.1

Nematode 1.4

Baetid mayfly larvae 0.4

tlipteran 1.4

Unidentified fish 244.0

Vegetable debris 1256.3

in groups one (billabongs 3 and 4) and three

(billabongs I to 3). Another, more robust,

investigation using species level identifica-

tion has revealed quite different faunas in

habitats of differing complexities (Sheldon

and Walker 19^)8). The overlap between the

invertebrate faunas of dii'ferenl habitat types

in this study could be due to the taxonomic

resolution used or to the sampling effort.

This study Ibuml turtles did not feed prefer-

entially in any particular habitat type. The

turtles may use more complex habitats as

refugia for themselves, both to hide from

predators, and to remain invisible as they sit

and wait to ambush prey.

The major component of all the turtles'

diets was vegetable debris. This was also

observed by Meathrel e! aL (2002). Bark

and small slicks, probably originating from

Eucalyptus camalcluicnsis, made up the

majority of the debris, with additional

items such as grass seeds and small

amounts of algae. Most turtles in the

analysis were C. longicolUs which have

been classified as obligate carnivores

(Chessman 1978; Georges et ai 1986;

Cogger 1996). The high proportion of

plant debris suggested either a contradic-

tion of carnivory or that its ingestion was
accidental during the consumption of more

highly-digestible animal prey.

A large proportion of the Killawarra tur-

tles had consumed fish flesh, some of

which could represent carrion. Previous

dietary analyses have revealed C. lougicol-

lis feeds readily on carrion (Chessman
1978, 1984; Georges ct a!. 1986). In the

current study, much of the fish was partial-

ly digested, and therefores unidentifiable.

Chessman (1984) idcnlilled fish carrion

from the stomachs of C. lougicoliis as

European Caqi Cyprinus carpio which he

occasionally observed dead within the

study area. The flesh found in the current

study was that of small fish that could have

been juvenile carp, but was more likely to

have originated from either Mosquito fish

Gamhusia affhus, or from Western Carp

Gudgeons Hypseleotris klunzingcri. a.s

these were the most abundant species in

the billabongs sampled (D McNeil. Ea

Trobe University, pers. comm.).

Other dominant prey items included

insects from the Corixidae. Naucoridae,

Leptoceridae. Chironomidae and

Curculionidae. These items were the pri-

mary diet of C. longicolUs sampled in

north-eastern New South Wales
(Parmenler 1976). Other studies have

found that <11% of stomach contents con-

tained these items (Chessman 1978, 1984).

Chessman (1978) found items common in

turtle diets were also common in the sur-

rounding environment. The reference col-

lection from Killawarra revealed that the

commonly consumed organisms were

abundant within the billabongs. Therefore,

their presence within the stomachs may
merely represent their availability and

accessibility rather than any specific pref-

erence the turtles may have for them.

Intraspecific differences in feeding habits

related to local factors such as prey avail-

ability have been observed between differ-

ent populations of freshwater turtles (Vogt

and Guzman 1988). Therefore, variation in

diets between different populations of C.

longicolUs could also be expected.

Kennett and Georges (1990) observed

turtles migrating in periods of drougdit to

larger, more permanent water bodies to

escape desiccation. Even though the Ovens
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Fig. 6. Percentage composition of IRI values for prey identified from water off-loading turtles

caught in the billabongs at Killawarra, Victoria, during the summer of 1997/98 (vegetable debris and
IRI values <5 excluded).

floodplain became very dry, only on two
occasions were turtles observed to move to

smaller and shallower billabongs. As such,

it is unlikely desiccation was the motivat-

ing force behind the moves.

In conclusion, it appeared from this study

that freshwater turtles, particularly

Chelodina longicollis, used ephemeral bill-

abongs opportunistically to feed as water

levels dropped. When water levels were
high, and hence more favourable, turtles

preferred more complex habitats (Sheldon

and Walker 1998: Meathrel ef at. 2002).

However, when billabongs dried, turtles

fed at random within snag and clear water

habitats. As ins many field studies, highly

variable environmental factors may alter

tile behaviour of organisms. In the future, a

controlled laboratory study of food prefer-

ence in freshwater turtles is required.
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Solution pipes or petrified forests?

Drifting sands and drifting opinions!

Ken G Grimes'

Abstract
Two alternative interpretations e.xisl for the pipes and other features of the so-called ‘Petrified

Forest’ at Cape Duquesne, w est of Bridgewater Bay, Victoria. T'he early tree-mould hypothesis of

Boulakoff(l%3). which is slill advocated by the new interpretation signs at the site, is rejected in

favour of more recent siiggeslions that interpret the features as solution pipes formed by focused ver-

tical water How through the porous calcareous sands (acolianitcs). The locusmg ol Ihe How may he

spontaneous and associated with patchy cementation ol the hardpan of the soil, or it may be guided

by other factors such as concentrated stenvllow beneath trees, or along taproots, t>r the pooling of

water in hollows in c.xposed hardpans. {The Victorian Naturalist 121 (1 ). 2l)U4, 14-22)

Introduction

The ‘Petrified Forest* at Cape Duquesne,

in the Bridgewater Bay area 20 km west of

Portland, is a particularly good example of

the many exposures of vertical pipes in

calcareous dune sands which are seen in

coastal areas of western Victoria, South

Australia and Western Australia (Fig. 1 ).

Similar features also occur in other parts of

the world (e.g. southern Africa, the

Caribbean and Bermuda - sec relerence

list) where the host sand is known as cal-

carenile or aeolianite.

Typically the pipes in the Gambier-

Portland region are 0.2 to 0.5 m wide, but

can exceed 1 .0 m. The exposed part is usu-

PC) Box 362. Hamilton, Victoria 3300

Email: ken-grimes(^h 140.aonc.nel.au

ally 1-3 m high (with the top removed by

erosion and the base hidden below the soil

surface). In a few places we see them up to

20 m deep. They can occur as isolated

individuals, widely-spaced sets (e.g. 5-

10 m spacing) or in dense fields (as at the

'Petrified Forest') with spacings closer

than 1 m (Fig. 2; Appendix I). They form

smooth vertical cylinders which may nar-

row downward towards a rounded base

('cigar shaped' is a common description)

or terminate abruptly in a hemisphere (Fig.

3). They commonly have a calcareous

cemented rim around them that is a few

centimetres thick. These rims may have

concentric layers, and some have traces of

thin calcareous root structures (rhi-

zomorphs) and calcareous veins embedded

14 The Victorian Naturalist
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Fig. 1. Dune limestone areas in Australia.

in them (as does the surrounding sand).

The exposed pipes lend to be empty, or are

filled with a red or pale brown soil (silty

sand). Occasionally the fill contains con-

centric calcareous laminae. The pipes are

commonly associated with an old soil hori-

zon, either descending from it (Fig. 4), or

cutting through a calcified band that could

be a subsoil hardpan. Occasionally, as

noted by Boutakoff (1963), the pipes may
bottom in a palaeosoil.

Solution pipes are subsoil karst features

comprising vertical cylindrical pipes attrib-

uted to solution by downward percolating

water. They can occur in hard crystalline

limestones, where they generally follow

vertical joints, but are a distinctive feature

of soft limestones; e.g. the chalk of Europe

or the Australian aeolian calcarenites

(Jennings 1985). Some authors distinguish

‘soil pipes’ from ‘solution pipes' by restrict-

ing the former tenn to soil-filled pipes and

the latter to empty pipes. Here I will use the

term ‘solution pipe’ for both types.

Associated with the pipes are rhi~

zomorphs, which are hard calcified root

structures. They are common in the cal-

careous dunes of the region and have an

obvious branching root structure. These
form from carbonate that has been precipi-

tated around the root, which may be identi-

fiable as a thin hollow core if it has not

been infilled by younger cement. Thus
they are much thicker than the original

root; examples occur up to 100 mm thick

but are generally less than 20mm.

A petrified forest?

In 1963, Boutakoff interpreted the pipes

in the Portland region as having formed

where an advancing dune had engulfed a

forest of trees (Boutakoff 1963). Boutakoff

argued that after the sand had been
cemented into a soft rock, and the trunks

had rotted away, the pipes were left as

open holes which were locally filled by
younger soil that developed on the surface

of the engulfing dune. He rejected the

alternative hypothesis that these were solu-

tion pipes (which had been argued by
Woods (1862) and others); but he did

allow that occasional deeper solution pipes

occurred as solutional modifications of the

tree moulds. Calcified traces of what are

recognisably old roots (rhizomorphs) occur

together with the pipes and were cited in

support of his hypothesis. Boutakoff
claimed to have seen ‘unmistakable rooted

tree slumps' and bark, logs and other

'woody structures’. He illustrated his argu-

ment with an imaginative diagram (his fig-

ure 17. which is reproduced here as Fig. 5)

that unfortunately shows large roots

spreading out from the base of the ‘trunks’

which do not appear in the real outcrop!

Boutakoff has overstated his case: these

features are either capable of alternative

interpretations or cannot now be found in

the area.

Boutakoff" s interpretation is attractive at

first sight, and his diagram is deceptively

beguiling. It has been referred to on
numerous occasions in the local literature

(e.g. Bird 1993) and appears, unchal-

lenged, on interpretative signs recently

erected in the area by Parks Victoria.

However, his 1963 interpretation was
rapidly challenged. Blackburn et al.

(1965), described numerous areas of pipes

just across the border, in South Australia,

and referred to Boutakoffs site (and oth-

ers) as having 'indisputable solution

pipes'. Jennings (1968) favoured solution

as the main process, and commented that

'secretion round the roots of vegetation

growing down into the sand' seemed more
likely than burial of a forest. Coetzee
(1975) also argued against Boutakoff’s

concept ironi a study of similar features in

southern Africa. There was initially some
support from workers in Bermuda (cited

by Boutakoff), where the pipes were
regarded as moulds of palmetto stumps;

but recent work has discredited this

(Herwitz 1993). Palm trunks do have a
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Fig. 2. Stercopair oflhe main cluster ol' pipes at the 'Petritied Forest , Victoria.

Fig, 3. Stereopair of a pipe with rounded base at the 'Petrified Forest', about 30 m west of the mam

sroup shown in Fig. 2. Scale bar is 10 cm.

rounded basal form more akin to the shape

of the pipes than other trees, but no native

palms arc found in the Portland region.

Boutakoff (1063) quoted an extract from

Darwin (1845) which describes calcitlcd

'roots and branches' (but not trunks) at King

George Sound in Western Australia.

Fairbridge (1054:68-69) discussed that and

other early reports on the Coastal Limestone

of Western Australia, and agreed that the

smaller branching bodies are formed from

roots (i.e. they are rhizomorphs), but he then

went on to say ‘The most important correc-

tion that must be made concerns the larger

"cylindrical bodies". These are now recog-

nised as karst solution pipes or sink holes'.

A more detailed discussion of the alternative

solutional origin of the Western Australian

pipes appears in Fairbridge ( 1 950).
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Fig. 4. Red palaeosoil and soil-filled pipes beneath a younger sand dune exposed in a cliff at
Canunda National Park, South Australia.

The Tree mould' hypothesis has a num-
ber of problems, which I will expand on
below:

• The spacing of the pipes (less than 0.5 m
in places) seems too dense for a typical

forest with trunks the size of these pipes.

• Where seen, the base of the pipes is a

rounded hemisphere - nowhere are there

thick-rooted tree structures such as those

shown in BoulakofTs figure (Fig. 5).

• Boutakoff(1963) claimed his pipes were
based (T'ooted’) in a palaeosoil layer and
extended upward from it. This is unusual;

usually the pipes are seen descending to

varying depths below an old soil or uncon-
formity.

• The cross-bedding of the dune sand
shows no disruption where it passes the

Trunks’.

• Some pipes are up to 20 m deep (or

high!), and are all unbranched vertical

cylinders.

• The pipes are not restricted to dunes,
they also occur in beach and marine cal-

carenites.

Size and spacing

At the 'Petrified Forest’ site, and else-

where, the spacing of the pipes (locally

less than 0.5 m; Appendix 1) seems too

close for a typical forest with trunks the

size of these pipes, whose inside diameters

are typically 0.2 to 0.5 m (Appendix 1). In

a comparable area in Puerto Rico,
Lundberg and Taggart (1995) report cases

of overlapping pipes, where younger pipes

intersect older ones - though there are no

good examples of this in our area.

McNamara (1995) argued that the pinna-

cles at Nambung, WA, are remnant
cemented areas left between coalescing

solution pipes.

The close spacing,seen in the 'Petrified

Forest' could only occur with dense stands

of small-diameter trees such as paperbarks

or tea-trees. Tlie Parks Victoria interpreta-

tive sign suggests Moonah Melaleuca
lanceolata. but that species usually has a

mallee-like habit of multiple diverging
stems which is unlike the individual verti-

cal pipes. Boutakoff recognised this prob-

lem of size, and argued for the develop-
ment of a series of calcareous layerings

around smaller trunks which makes them
seem bigger. Nonetheless, the observed
rims average only 5 cm thick, and the hol-

low centre within the cemented rim
(Appendix 1) seems still larger than is

compatible with the density of the Trunks’.

Also, if one accepts Boutakoffs sugges-
tion of massive Thickening’ of the original

trunk size by cement rims, then one must
consider also Jennings' (1968) suggestion

that calcillcation around taproots growing
down into the sediment is a more likely

explanation of the pipes than burial of a

forest - though Jennings favoured solution

as the primary process.

Lack ofsolid basal roots

The bases of the pipes are seldom seen at

the 'Pelrilled Forest', but where we do see

them (there and elsewhere) they end in a

rounded hemisphere (Figs 3 and 7).

Vol. 121 (1)2004 17
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Nowhere have we found thick-rooted tree

structures such as those shown in

Boutakoffs figure 17 (Fig 5). His pho-

tographs (plates XIV-3 and 6) of a sup-

posed stump with roots show small rhi-

zomorphs running away from a pipe, but

even without allowing for the exaggerated

thickness of such calcareous overgrowths,

these seem too small to support a trunk of

that size. Small calcified roots (rhi-

zomorphs) do occur, but are at all depths,

not just at the base of the pipe.

Downward or upward development?

Boulakoff claimed his pipes were based

('rooted') in a palaeosoil layer and extended

upward from it. When observing the surface

outcrops, as distinct from the cliff cross-sec-

tions. one gets the impression that the pipes

are ending just below the surface. This is

because of the concave layered filling of

partly cemented red soil, and is therefore

misleading. Where seen in a good cross-

section (cliff or quarry) the pipes descend to

variable depths, but have a unifomi upper

termination at the present surface or at an

old unconformity surface which may have

an associated palaeosoil (Fig. 4). Where

pipes are seen to bottom uniformly in a

basal soil (as in some parts of the ‘Pelritled

Forest’), that could be explained by reduced

permeability and solubility of the soil mate-

rial, inhibiting further downward solution.

Lack ofdisruption to the dune bedding

The cross-bedding of the dune sand

shows no disruption where it passes the

'trunks’ - there are no eddies or hollows

on the lee side. This is not a strong argu-

ment, as Boutakoff argued that his calcare-

ous growth layers extended out into the

dune bedding and so would have destroyed

any such distortions.

Some very deep pipes occur

The pipes at the 'Petrified Forest’ are

only short (1-3 m), but similar pipes else-

where in the region can be up to 20 m deep

(e.g. in Brown Snake Cave, described

below). These deep pipes are simple verti-

cal unbranched cylinders, not tree-like.

Boutakoff regarded these isolated long

pipes as 'secondary' solution pipes formed

by modification of his tree moulds.

mu
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Fig. 6. Alternative ways to focus downward flow and generate solution pipes. Note; the alternatives
are not mutually exclusive; they could all contribute in different settings. See Fig. 7 for symbols key.

Host sands are not all dunes
The pipes are a characteristic feature of

dune limestones, but are not restricted to

dunes. Similar pipes occur in beach sands

associated with the dunes, and in the mid
Tertiary marine Gambier Limestone,
though the latter does not occur in the

dense fields described by Boutakoff and so

one cannot be sure that the genesis is iden-

tical. An example of solution pipes in

marine limestone is seen in Brown Snake
Cave (5U-14) at Naracoorte. This cave is

in soft, sandy. Tertiary marine limestone
with a thin capping of dune limestone. It is

entered via a 15 m deep solution pipe that

opens into the ceiling of a large chamber.

This vertical pipe is perfectly cylindrical

and about 0.6 m wide (apart from a con-

striction where it passes through a better-

cemented band just above the ceiling of the

chamber). Within the cave chamber there

are 10 other blocked pipes in an area about
60 m long, each with a conical soil cone
below it indicating a connection with the

surface. For a map of this cave see figure

13 in Grimes et at. (1995).

Or solution pipes?

A recent review of solution pipes is given

by Lundberg and Taggart (1995), who
advocate "dissolution pipe’ as being a

more correct temi. They note that dissolu-

tion by focused downward vertical flow of
under-saturated rain or soil water through

the porous sediment can explain all the

features of the pipes: the uniR>rm, vertical

cylindrical form, the dense clustering in

places, and the cemented rims (where dis-

solved material is rc-prccipitated at the

edges of the pipe). The associated rhi-

zomorphs are simply formed around roots

that have penetrated the sands from above,

possibly following the soil-filled pipes by
preference and radiating out from them. As
the pipes are developing downward from
the surface or from a soil cover, the infill-

ing material will progressively fill them as

they deepen.

But why is the downward w'ater flow
focused into the pipes rather than travel-

ling evenly throughout the uniformly
porous sand? In hard limestone, pipes usu-

ally form where How is concentrated along

the intersections of Joints or steeply dip-

ping bedding planes. But in soft sandy
limestone there are no vertical Joints, and
the initial inter-granular porosity is uni-

form apart from occasional horizontal

hard-bands - the dune cross-bedding
seems to have little effect on How direc-

tions. Three methods of concentrating the

flow have been suggested by Lundberg

VoL 121 (1)2004 19
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Fig. 7. How a solution pipe deepens and develops c

and Taggart (1995), drawing on other

authors: surface hollows, roots and stem-

flow; to those I will add a fourth: patches

of higher porosity in the developing soil

hardpan (Fig. 6).

In passing, it is worth noting that similar

vertical pipes occur in the giant podsols

that develop on the quart/ sand dunes of

the Queensland coast (Thompson and

Bowman 1984). These have a deep leached

A2 horizon over a humic-rich B horizon,

with pipes oi' the leached A2 from a few

centimetres to nearly half a metre wide

penetrating several metres down into the

enriched B horizon. I have also seen analo-

gous, soil-lllled. pipes fomied in ferrugi-

nous duricrusts associated with deep-

weathering prollles in tropical Australia. In

both cases, focusing of downward w^ater

flow seems to be involved.

Stem-flow is the process whereby the

leaves of a tree intersect rain, and direct it

dow'ti the branches so that it is concentrated

at the base of the trunk. The concentrated

inflow w'ould cause localised solution and

pipe development (Fig. 6a). Herwitz (1993)

measured stem-flow^ under a variety of trees

in Bermuda and showed that it could gener-

ate signiftcant concentrations of water with

increased acidity and noted that multiple

generations of trees could produce the dense

spacing of pipes which is obsen ed in places.

The influence of tree roots was suggest-

ed by Jennings (1968) and later by Bird

rim.

(1970). Roots generate organic acids and

raised CO, levels that enhance solution in

their vicinity (Fig. 6b). A vertical taproot

could therefore form an initial thin pipe

which would enhance water flow and

enlarge with lime. This is a self-perpetual-

ing process as a pipe, with soil 1111, would

be a preferred place for continuing root

growth and organic activity.

Surface hollows were suggested by

C’oeizee (1975) and others (Fig. 6c). If hol-

lows exist (on a partly indurated surface, or

on the top of the soil hardpan) then water

will accumulate in these and the base of the

hollows will be lowered by solution at a

faster rate than the surrounding higher areas

- the process becomes self-perpetuating.

A possible fourth process involves

uneven cementation of the hardpan.

Rain dissolves carbonate grains as it pene-

trates the sandy soil, and some of this is re-

precipitated lower down to form a hardpan

or calcrete band near the base of the soil.

In the initial stages this band would not

develop evenly (Fig. 6d). The early-

cemented areas would lend to deflect flow

laterally to places which retained more of

their original porosity and concentrated

inflow would occur there, inhibiting fur-

ther cementation, and allowing solution

pipes to form below.

In all four cases, once the inllow' is con-

centrated at a point, solution will progres-

sively deepen a vertical pipe beneath the
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focal point. Lateral movement of saturated

water out of the pipe would form the
cemented rim (Fig. 7).

Discussion

Boutakoff himself admitted that some of
the pipes were solutional in origin, but

argued that most were tree moulds. I argue

the opposite: most are solutional and while
it is possible that a forest could be buried

and rot away to leave moulds resembling
the pipes, this would probably be a rare

event and there is no unambiguous evi-

dence for it at the ‘Petrified Forest’.

The focused solution process seems a

better hypothesis for general interpretation

of both isolated pipes, and the dense fields

of pipes which are a distinctive feature of
dune limestones throughout the world.
Note that the four alternative modes of
focusing water flow discussed above are

not presented as mutually exclusive
hypotheses - ail could act, either together

or separately, according to the local situa-

tion in any area.

Rhizomorphs are common in dune sands
and form around small roots growing
through the sand. Such roots would prefer-

entially follow the organic-rich soils that

fill the solution pipes and branch out from
them. Thus, rhizomorphs could be called

petrified roots, but the pipes are not petri-

fied trunks.

So, while ‘Petrified Forest’ provides a

picturesque name for the features at Cape
Duquesne, the name should be kept in

quotes, and not confused with the real

process by which these features were
formed. The recently erected interpretative

signs are incorrect.
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Appendix 1: Morphometric analysis of solution pipes

The Petrified Forest, this study

A 5 X 5 m quadrat was set up near llie

track to the ‘Petritlcd Forest', just before

the first good three-dimensional exposure.

This contained 53 pipes, giving a density

of 2.12 pipes/m'. For each pipe within the

quadrat, or crossing the north and east

boundary, the following were measured:

inside diameter, outside diameter, thick-

ness of cemented rim, distance to nearest

neighbour (centre to centre), direction to

nearest neighbour. Where the pipes w'ere

noticeably elongate both the length and

width were measured; there were three of

these, with elongation ratios between 1 .6

and 2.6. Three composite pipes occurred,

two pairs and one triplet. For one pair, the

rim of the larger pipe was slightly super-

imposed on the smaller, suggesting that it

formed later. For the other two, the mem-
bers shared a common rim and were con-

nected by open necks. For these composite

units, the widths etc. of the individual

members were measured rather than the

unit as a whole.

The mean inside diameter of the pipes

was 270 mm. with a standard deviation of

92 mm. but the total size range was from

60 to 460 mm. I'he rim thickness varied

within individual pipes as well as between

pipes and was difficult to estimate accu-

rately, but averaged 48 mm.
A nearest neighbour analysis w^as based

on the method described in Swan and

Sandilands (1995). Mean distance to near-

est neighbours was 458 mm. with a stan-

dard deviation of 12.8 mm. This gives a

nearest-neighbour statistic (R) of 1.35

(slightly uniform), however the Z statistic

of 0.52 indicated that the result was not sig-

nificantly different from random. A plot of

the direction to nearest neighbour show^s a

slight peak in the NNW-SSE direction (Fig.

8), the mean bearing was 153“ magnetic.

Other morphometric studies

Webster (1996) also measured pipes at

the Tetri Tied Forest'. Fie reported results

from ten 3 x 3m sites as follows: The
mean density of pipes at all sites w'as 1.80

pipes/m\ ranging from 1.22 to 2.78

pipcs/nT. The average diameter (presum-

ably the inside diameter) ranged from 275

to 540 mm at the different sites, with an

overall mean of 401 mm.
Herw'itz (1993) measured pipes at four

sites in Bermuda and reported that the

mean diameter ranged from 200 to 370

mm. He reported densities of between 0.33

and 0.60 pipes/m’ in his table (much less

than at the ‘Petrified Forest') , but men-
tioned in his text that densities in other,

smaller, plots exceeded 1.2 pipes/nv’. For

comparison he measured a Palmetto stand

which had mean trunk widths of 320 mm.
but a density of only 0.06 trunks/m’ -

much less than that of the pipes. Coetzee

(1975) reported from southern Africa an

average pipe density of I pipes/m’ with

exceptional cases up to 3 pipes/nT. His

diameters w'ere between 300 and 400 mm.

N

Fig. 8. Rose diagram of directional frequency of

nearest neighbouring pipe, using magnetic bear-

ings. N ^ 53. Plotted by area of sector.

For assistance in preparing this issue, thanks to Virgil Hubregtse (editorial assistance),

Ann Williamson (label printing) and Dorothy Mahler (administrative assistance).
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Hybridisation between radiate and erechthitoid species of

Senecio L. on Mount Macedon, Victoria

Daniel Caspar Thomas'

Abstract
Several plants resembling the radiate Senecio linearifolius A. Rich., but with atypically small ligules
not conforming to the circumscription of .S’, linearifo/ius, were observed on Mt Macedon, Victoria.
Their small ligules and an unusual composition of florets in their capitula suggested that these plants
were of hybrid origin, prompting a morphometric study to investigate this hypothesis. The multivari-
ate morphometric study, using vegetative, floral and fruit characters, was based on 25 specimen sam-
ples collected on Mt Macedon and included specimens of the putative hybrid and representative
specimens of sympatric Senecio species {Senecio bisetratus Belcher, typical ,V. linearifolius, S. min-
imus Poir., and S. pinnatifoUm A. Rich.). Numerical methods used include cluster analysis (flexible
UPGMA), principal components analysis (PCA) and seini-sirong-hybrid imiltidirncnsional scaling
(SSH). The morphometric analyses supported the hypothesis of a hybrid origin of the shortly-liguled
plants from Mt Macedon, and identified the two likely parent species: the radiate S. linearifolius and
the erechthitoid S. minimus. { The Victorian Nuliiralist 121 (1), 2004, 23-3

1 ).

Introduction

Several species of Senecio L. can be
found in the tall open forests on the west-

ern side of Camels Hump, a rocky outcrop
on Ml Macedon, Victoria. The radiate

(ray-flowered) Fireweed Groundsel 5. tin-

earifolius A. Rich, and Variable Groundsel
S. phmatifolius A. Rich., and the erechthi-

toid Jagged Fireweed Senecio biserralus

Belcher and Shnibby Fireweed S. minimus
Poir. are common in this area and often

form sympatric populations. The term
erechthitoid is used sensu Belcher 1956,
for species Senecio which have incon-

spicuous capitula composed of central

bisexual tubular florets and marginal pistil-

late tubular florets which lack ligules.

Besides the aforementioned species, plants

were observed which show, prima facie, a

strong similarity of vegetative characters

with S. linearifolius, but differ distinctly

from it in capitular morphology. The
ligules of their ligulate florets are very
short, clearly outside the range of S. linear-

ifolius. In contrast to the radiate capitula of
.S', linearifolius, which show a clear differ-

entiation into bisexual tubular florets and
pistillate ligulate florets, the capitula of the

shortly ligulate plants are composed of
three types of florets: central bisexual tubu-

lar florets, few marginal filiform pistillate

florets and marginal pistillate ligulate

florets. These morphological characteristics

are very unusual for Senecio. However,

' Westendailee 72, 14052 Berlin, Germany. E-mail:
d.c.thomas@gmx.de

similar conditions have been described in

former studies of hybrids between radiate

and discoid senecios (Hilliard and Burtt

1976; Burtt 1977), and the occurrence of
shortly ligulate hybrids between radiate

and erechthitoid species of Senecio is

known in the Australian flora. One exam-
ple is Senecio x orarius J.M. Black which
was shown to be the sterile hybrid of the

erechthitoid S. biserratus and the radiate S.

pinnatifolius (Lawrence 1980; see also

Jessop and Toelken 1986). A close exami-
nation of herbarium specimens of 5’. lin-

earifolius revealed that there are several

areas in Victoria and Tasmania where
plants with a ligule morphology matching
that of the plants at Ml Macedon occur (I

Thompson 2002, pers. comm.). In all these

areas, the shortly-liguled plants occur sym-
patrically with typical 5". linearifolius and
several other species oV Senecio. The small

ligules and the floret composition of the

plants observed on Ml Macedon and in the

herbarium material suggest that they are of
hybrid origin. Tlie aims of this morphome-
tric study are to test this hypothesis and to

identify the likely parent species.

Methods
Nomenclature throughout this report fol-

lows Ross (2000).

Collection regime
For the purpose of the morphometric

analyses, samples of 25 specimens (five

specimens of each of Senecio biserratus, S.
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^H4

Fig, I. Map ofcolleclion site. Laliludc: 37° 22' south, longitude: 144° 36' east, altitude: c. 920 m. H
1-5: collections of putative hybrid specimens.

linearifolius, S. miNinms, S. phwaUfoJiiis

and the putative hybrid) were collected

along a trail nortli of Cameron Drive to the

west of Camels Hump (latitude: 37°22'

south, longitude: 144^36' east, altitude: c.

920 m) at Mt Macedon. Victoria (Fig. 1).

The relatis'e rarity of the putative hybrid

restricted the sampling size to live speci-

mens. Specimens of Senecio biserratiis^ S.

linearifolius. S. minimus and S. pinnati-

foliiis were collected from populations

nearest to the collected putative hybrids.

Measured characters

Ten quantitative characters were mea-

sured on mature leaves, capilula, Horets

and cypselae of each sampled specimen. A
mean value was calculated from live mea-

surements of each character (except for

length of the longest leaO.

Leaf characters scored included: length

of leaves (LML). length of the longest leaf

(LLL), maximum width of leaves (WML)
and frequency of callus-points at leaf mar-

gins (FCP). I.eaves w'crc measured in the

middle part of the stern. Capitular charac-

ters scored were: length of involucral

bracts (LIB), number of involucral bracts

(NIB), length of calycular bracleoles

(LCB) and number of calycular bracteoles

(NCB). One lloral character, length of the

corolla of the central tubular florets (LTF),

and one fruit character, length of the pap-

pus of mature cypselae derived from the

central tubular llorets (LPA). were scored.

Only mature organs were measured in

order to minimise the effect of ontogenetic

variation. All measurements were taken

from dried and pressed material.

Several Horal characters w'ere either dif-

ficult to score or methodologically difficult

to incor|wrate in the multivariate analysis,

and W'ere therefore not included in the

morphometric study. Characters such as

iloret morphology, length of the ligulatc

florets and Iloret composition, showed
wide variation in addition to transitional

stages in the putative hybrid (a detailed

description of the Iloret morphology and

composition is given with the results). It

was therefore difficult to compare them

quantitatively with the distinctly differenti-

ated morphological conditions of the other

Seuecio species included.

Morphometric evaluation

For all analyses, individual plants func-

tioned as operational taxonomic units. The

morphometric analyses were performed in

the follow ing sequence:

1) A cluster analysis (flexible UP(jMA)
(Sokai and Michener 1958) was carried out

in order to determine the laxa most closely

related to the putative hybrid. Prior to the

application of the Canberra metric as the

association measure, the data was range-

standardised. The Canberra metric was

employed on the basis of its relatively robust

performance in comparison to several other

association measures (Cao el al. 1997).

2) A principal components analysis

(PCA) (Snealh and Sokai 1973;

Krzanowski 1990) was performed in order

to enable a visualisation of the information
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from the multivariate data set in a reduced

dimensional space. (The information was
condensed to two new attributes, which
define the two dimensions of the visualisa-

tion). The data matrix were range-stan-

dardised prior to the calculation of the cor-

relation coefficient.

3) As an alternative and more robust

ordination method, semi-strong-hybrid
multidimensional scaling (SSH) (Faith et

at. 1987; Belbin 1991), was applied. This

analysis was performed in order to test if

similar patterns in the visualisation of rela-

tionships among the operational taxonomic
units were obtained from the application of
alternative ordination algorithms and asso-

ciation measures. For the SSH, the data set

was range-standardised and the squared
Euclidean distance was estimated as the

association measure.

All analyses were performed with PATN:
Pattern Analysis Package (Belbin 1995),

using procedures ASO, DEND, FUSE,
PCA, PCC and SSH.

Seed trial

A seed trial was carried out in order to test

fertility of the putative hybrid. Ten cypselae

from each putative hybrid specimen were
sown in individual pots of 10 cm diameter

containing compost. Illumination of the

greenhouse was provided by natural daylight

supplemented by mercury vapour lights to

give a photoperiod of 16 h. Temperature was
maintained at 22 ± 2 ®C.

Results

Floret morphology and composition

The putative hybrid specimens consis-

tently show ligulate florets with distinct

but conspicuously short ligules, ranging

from 0.4 to 2.8 mm in length. This is clear-

ly outside the range of S. linearifolius,

whose ligule length is between 3.5 and 6

mm (Walsh and Entwisle 1999) (Fig. 2).

The capitula of the putative hybrid speci-

mens are often composed of three types of

florets: central bisexual tubular florets;

marginal pistillate filiform florets, of
which some show rudimentary staminal

development; and pistillate ligulate florets.

Sometimes specimens possess a whole
range of morphologically different pistil-

late tlorets, including regularly lobed fili-

form florets, irregularly lobed florets, bil-

abiate (or irregularly bidentate) florets and

Fig. 2. Capitula. A: Senecio linearifolius. B:

Putative hybrid. Scale bar = 7 mm. C: S. min-
imus. Drawings by D. C. Thomas.
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0 9.4

Fig. 3. Cluster analysis (Hexible UPGMA) of the putative hybrid (H 1-5), Senecio Imearifolius (L 1-

5), S. minimus (M 1-5), S. pimatifolius {P 1-5) and S. hiserratus (B 1-5). The scale above the dia-

gram denotes dissimilarity.

very shortly ligulate Horets. This repre-

sents a transition from the regular pistillate

filiform tlorels to the very shortly ligulate

florets, similar to conditions which have

been observed in a few erechthitoid

Senecio species (Belcher 1956).

The ratio of florets in the putative

hybrids (central bisexual tubular florets:

marginal pistillate filiform llorets: ligulate

florets) ranges from 8;0;5, a floret compo-

sition similar to S. linearijblius, to 10:5:5.

Morphometric analyses

The results of the morphometric analyses

as explained in the methods section were

as follows;

1) Cluster analysis (flexible UPCjMA):

On the dendrogram resulting from the flex-

ible UPGMA, all sampled taxa, Senecio

hiserratus^ S. UneurifoUus^ S. minimus^ S.

pinnatifolius and the putative hybrid,

formed distinct clusters (Fig. 3). Two main

groups can be differentiated. The first

group incorporates S. pinnatifolius (P 1-5)

clustered with S. hiserratus (B 1-5). The

second group contains three clusters: the

putative hybrid (H 1-5), the .9. linearifolius

cluster (L 1-5) and the .S. minimus cluster

(M 1-5). The putative hybrid is most close-

ly clustered with S. linearifolius speci-

mens, indicating the strongest phenetic

similarity between these two taxa.

2) Principal components analysis (PCA):

The ordination diagram derived from the

PCA separated the specimens in two

dimensions (Fig. 4). The first component

axis (PC I, x-axis) accounts for 5S% of

variation, the second component axis (PC

2, y-axis), for 25%. The information loss

was 17%. Principal components analysis,

like semi-strong-hybrid multidimensional

scaling and other ordination methods, con-

denses the information on the individuals

in order to enable a visualisation of the

information from a multivariate data set in

a reduced dimensional space: 'There is a
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Fig. 4. Principal components analysis (PCA),

trade off between loss of information and
the simplification of data in order to detect

pattern’ (Beals 1984).

The distinct grouping of the flexible

UPGMA is also recognisable in the ordina-

tion diagram derived from the PCA. The S.

biserratus group and the .S', pinnatifoiius

group have positions divided from each
other along the second component axis and
distinctly isolated from all other groups
along the more informative first compo-
nent axis. The putative hybrid group shows
the closest position to the Senecio lineari-

folius group, only slightly divided along
the second component axis. It has an inter-

mediate position between S. linearifolius

and S. minimus, S. minimus is, however,
slightly divided from the hybrid and the S.

linearifolius group along PC 1, and varia-

tion expressed in PC 2 results in a clear

division along this axis.

Capitulum characters NIB (number of
involucral bracts) and NCB (number of
calycular bracteoies) were highly correlat-

ed with the first principal component axis,

wiiich indicates their importance for the

division of S. pinnatifoiius and S. hiserra-

tus from the S. ///7ea/7/o//2/.y/putative

hybrid/.S’. minimus group. WML (width of

midstem leaves) and TCP (frequency of
callus-points at the leaf margins) have a

high correlation with the second compo-
nent axis, and strongly contribute to the

division within the S. linearifolius!\>\xi?iX[\t

hybrid/5, minimus group.

3) Semi-strong-hybrid multidimensional

scaling (SSH): The stress (a measure of
information loss) of the SSH was c. 0.1.
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X S. pinnatifoiius X S. biserratus

Fig. 5. Scnii-strong-hybrid multidimensional scaling (SSH).

After Kruskal (l‘^62, 1964) this can be

estimated as at the border between satis-

factory and fair, i.e. the analysis gives a

meaningful representation of the data and

most of the relevant data is retained.

The groupings of the PCA are also appar-

ent in the ordination diagram resulting

from the application of the SSI I technique

(Fig. 5). Senecio pinnatifoliiis is isolated in

the 2-dimensional space. The putative

hybrid specimens have a position between

the Senecio linearifoiius group, the S. min-

imus group and the S. biserratus group,

showing the closest proximity to the S, lin-

earifoiius spec imens

.

Seed Trial

All putative hybrids produced viable

seeds and vital offspring. The germination

rate was between 30 and 60%. Six cypse-

lae of putative hybrid specimen one (11 1),

four cypselae of each of putative hybrid

specimens three and four (113 and 11 4),

and three cypselae of each of putative

hybrid specimens two and five (112 and H

5) germinated.

Discussion

The hypothesis of hybrid origin of the

shortly ligulate plants from Mt Maccdon,

which was based on observations of an

unusual capitular morphology that can be

interpreted as intermediate between a radi-

ate and an erechthitoid capitulum, was sup-

ported by the morphometric analysis of

vegetative, fioral and fruit characters. The

results showed clearly that specimens clas-

sified as putative hybrids form a distinct

group, intermediate in position between

the radiate S. linearifoiius and the erechthi-

28 The Victorian Naturalist



Research reports

Fig. 6. Leaves. A: Senecio linearifoUus. Detail of leaf margin with callus-point. Scale bar = 1 mm.
B: putative hybrid. Scale bar= 15 cm. C: Senecio minimus. Drawings by D. C. Thomas.

toid S. minimus, and considerably further

separated from S. pinnatifolius and S. bis-

erratus. One example of this intermediacy

is the leaf morphology of the putative

hybrid, which distinguishes it from both

the S. linearifoUus specimens and the S.

minimus specimens. The width of the

leaves and the frequency of callus-points at

the leaf margins of the putative hybrid
specimens are clearly intermediate
between the .S', minimus specimens, which
have broader leaves and more frequent cal-

lus-points, and the S. linearifoUus speci-

mens (Fig. 6).

Two further points indirectly substantiate

the hypothesis that S. linearifoUus and S.

minimus ai'e the likely parent species of the

putative hybrid. First, while most radiate

senecios in Australia have chromosome
numbers based on n = 20, erechlhiloid

senecios show a wide spectrum of base
chromosome numbers (Lawrence 1980).

Hybridisation between radiate and
erechthitoid senecios often results in sterile

hybrids, because their chromosome sets

are not compatible. One example is

Senecio x orariiis (chromosome number
2n = 70), which is the sterile hybrid of the

erechthitoid S. hiserratus (2n = 100) and
the radiate S. pinnatifolius (2n ^ 40)
(Lawrence 1980; see also Jessop and
Toeiken 1986). However, the radiate

Senecio linearifolius is a major exception

in terms of chromosome number because it

has a base chromosome number of n = 30,

just like the erechthitoid S. minimus

(Lawrence 1980). Thus it is likely that

hybrids between these two taxa are fertile,

as was the putative hybrid examined in this

study. Second, a close examination of
herbarium specimens showed the existence

of plants with a ligule morphology match-
ing that of the putative hybrids at Mt
Macedon. The existence of these herbari-

um specimens, which have either been
assigned to .S', linearifolius or S. minimus,

suggests that these two species hybridise at

other locations in Victoria and Tasmania (I

Thompson 2002, pers. comm.).

An interesting result was the apparent

greater similarity of the putative hybrids to

S. linearifolius. Potential causes for this

stronger phenctic resemblance are breed-

ing mechanisms, which promote a higher

rate of backcrossing between the putative

hybrid and S. linearifolius. The erechthi-

toid Australian species Senecio are all

self-compatible, wdiereas radiate taxa are

self-incompatible (Law'rence 1980).
Although the erechthitoid S. minimus
show^s mechanisms to promote outcross-

ing, such as the functionally proterogynous

capitula (the outer pistillate filiform florets

open first due to the centripetal anthesis of

the llorels in the capitula) and the protan-

drous central bisexual florets, inbreeding

can still occur in the many-headed inflo-

rescences and might be an important factor

in the pollination biology of this species.

Inbreeding does not occur in the self-

incompatible S. linearifolius, therefore the

chance of backcrossing with a hybrid
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might be higher. Other potential reasons

for more frequent backcrossing of the

putative hybrid with S. linearifolius are

greater abundance of S. linearifolius in

comparison to S. minimus at the collection

site, higher congruence of pollinators

between the ligulate taxa. and greater con-

gruence of flowering time. These consider-

ations of ecological factors, however, have

not yet been tested.

Another cause may be a sampling arte-

fact, i.e. the data set may be biased towards

S. linearifolius because of the limited num-

ber of characters scored or the small sam-

ple size of the putative hybrid population

due to the relative rarity of the putative

hybrid. Assuming that backcrossing

occurred among the sympatric populations

of the fertile putative hybrid. S. Uneari-

foliiis, and S. minimus, the samples might,

by chance, have contained only specimens

genetically and phenetically closer to S.

linearifolius. Furthermore, it is possible

that specimens phenetically closer to S. lin-

earifolius were collected because these

hybrids are more conspicuous. More
detailed analyses of the putative hybrid

should not only analyse a greater number

of characters, but should also include a

larger sample size, or else monitor all

specimens within a certain range of puta-

tive hybrid specimens.

The morphometric evidence clearly indi-

cates that the shortly ligulate plants col-

lected at Ml Macedon are the result of

hybridisation between the radiate S. linear-

ifoliiis and the erechthitoid .S', minimus.

Further morphometric studies, however,

and congruence with other data sets, e.g.

chromosome numbers and karyotypes,

chemical characters, allozymes or presence

of parental markers in the DNA of the

putative hybrid, arc needed to test the find-

ings of this study, and to provide a more

detailed morphological evaluation of the

putative hybrid.

Acknowledgements
1 am deeply indebteii to Dr Ian Thompson, who
drew my attention to the presence ot putative

hybrids on Ml Macedon. Despite working on the

formidable task of writing the Scnecio treatise

for The Flora ofAusiraHa. he always found time

for cooperation in the field, as well as most

helpful discussions and critical comments on all

aspects of this paper. I wish to thank Professor

Pauline Ladiges for making me feel welcome at

the School of Botany of the University of

Melbourne, and for her advice. My work was
supported by an exchange scholarship

(University of Melbourne and Freie Universitat

Berlin) which I gratefully acknowledge.

References
Beals [-W (B)84) Bray Curl is ordination: an effective

strategy for analysis of multivariate ecological data.

Aihiinces in Ecological Research 14. 1 ^5.

Bclbin 1. {1*^41) Semi-strong hybrid sealing, a new
ordination alaorilhm. Journal of \'c^ctation Science

2.441-4%.
Belbin 1. (1495) TATS: PaUern Analysis Package.

(CSIRO; CanbeiTa)

Belcher RO tI956) A revision of the genus Erech/ites

{Composilael vvith intpiirics into Scnecio and

Arrhenechtiies. .4finals of the Mi.ssoiiri Botanical

Ganicn-\y. 1-85.

Bunt Bl. (1977) Aspects m the diversification m the

eapilulum. In The hiniagy and chemistry of the

Coniposifae, pp 41-59. Fd It Heyvvood and JB
Harbome. (Academic I’rcss: Li>ndon)

Cao )’. Williams P and Bark AW (1947) Similarity

measures bias in river benthic Aufwuchs community

analysis. IVater Environment Research 69 ( 1 ). 45-

106.'

Faith DP. Minchin PR and Belbin L (1487)

Compositional dissimilarity as a robust measure ol

ecological distance; a theoretical model and comput-

er simulations. Tegetatio 57-68.

Hilliard OM and Burn BL (1976) Notes on some plants

of southern Africa, chielly from Natal: V. Notes of

the Roval Botanical Gardens Edinhurgh M. 25.V286.

.Icssop .IP and loelken HR (1486) I'lora of South

Australia. Part 111. (South Australian (iovernmcnl

Printing Division; Adelaide)

Kruskal JB (1462) Multidimensional sealing by opti-

mising goodness ot 111 to a non-nieirie hyp(4liesis.

Psvehametrika 29 ( 1). 1-27.

Kruskal JB (1464) Non-melric niullidimcnsional seal-

inti: a numencal method. Psvvhometrika 29 (2). 1 15-

129.

Krzanowski WJ (1990) Principles of multivariate

analysis. (Clarendon Press: (Jxtdrd)

Lawrence MF. (1980) Senccio L. (Asleraceae) in

Australia: Chromosome numbers and the occurrence

of polyploidy. Australian Journal of Botany 28. 151-

165.

Ross JH (ed) (2000) A Census ofthe Vascular Plants of

Victoria. 6 ed. (Royal Botanic Gradens: Melbourne)

Sneath PH and -Sokal RR (1473) Numerical Taxonomy.

(Freeman and Company: San (Tanciseo)

Sokal RR and Michener CD (1458) A statistical method

lor evaluating systematic relationships. University of

Kansas Scientific Bulletin 58. 1 409- 1 438.

Walsh N() and Entwisle TJ (cds) (1999) The Flora of

\ icioria. Vol 4. (InkaUi Press: Melbourne)

Received 6 February 2003: accepted 5 August 2003

30 The Victorian Naturalist



Naturalist Note

Appendix 1

Character scores. H: putative Hybrid. L; Senecio linearifolius. M: S. minimus. P: S. pinnatifolius. B:
S. biserratiis. For explanation of abbreviations of characters see methods section.

LML
(cm)

LLL
(cm)

WML
(cm)

FCP
(#/5cm)

LIB
(mm)

NIB LCB
(mm)

NCB LTF
(mm)

LPA
(mm)

H 1 19.3 20.5 1.9 14.2 4.7 10.4 1.8 4.0 5.2 5.1

H2 13.4 13.8 1.8 12.6 4.0 10.4 1.6 4.0 4.4 4.4
H3 12.2 13.4 1.5 14.8 4.7 8.2 1.5 3.8 4.6 4.9
H4 14.9 16.2 1.9 13.2 4.5 9.6 1.6 3.0 4.8 4.5
H5 14.5 15.6 1.9 14.2 4.5 8.2 1.6 3.2 4.7 5.0

M 1 15.9 17.2 2.2 32.0 5.2 8.0 1.4 4.4 4.7 5.7
M2 15.4 16.7 3.4 32.2 5.6 8.4 1.5 3.2 5.1 5.9
M3 21.2 22.5 3.6 25.0 5.2 8.0 1.5 4.6 5.1 5.6

M4 15.9 17.5 3.2 29.0 5.7 7.8 1.4 3.6 5.1 5.7

M5 18.3 20.0 3.3 25.2 5.5 8.6 1.6 4.2 5.0 5.6

L 1 14.8 15.0 1.7 8.2 3.8 9.2 2.0 3.4 4.8 4.3

L2 15.7 16.8 1.8 7.0 3.5 10.6 1.5 3.2 4.7 4.4
L3 14.9 15.6 1.3 8.2 3.5 9.2 1.8 3.0 4.9 4.3

L4 15.3 16.1 1.5 8.2 3.7 9.8 1.7 3.2 4.8 4.5

L5 15.4 16.7 1.4 7.8 3.7 9.4 2.0 2.4 4.9 4.6
PI 9.5 9.7 2.3 14.2 6.0 13.0 3.2 9.0 5.8 5.3

P2 11.2 11.4 1.9 16.4 5.9 13.0 2.6 9.0 5.8 5.0

P3 7.9 9.2 3.1 13.0 5.9 13.0 2.6 9.0 6.1 4.9
P4 7.7 8.3 0.6 14.0 6.3 13.0 3.0 7.0 6.0 4.9
P5 9.3 9.9 1.5 18.8 6.2 13.0 3.0 9.0 6.1 5.4

B 1 9.8 10.4 3.0 35.2 6.9 7.8 1.5 4.6 6.5 6.1

B2 12.1 12.8 4.0 33.2 7.2 8.0 1.4 3.8 6.5 6.2

B3 11.4 11.6 3.7 34.4 7.2 8.4 1.4 4.6 6.5 6.2

B4 10.7 11.7 4.0 34.4 6.7 8.0 1.3 3.4 6.2 6.0

B5 11.5 12.9 3.5 27.4 6.8 8.2 1.4 3.8 6.2 6.0

A Note on the welfare of small mammals
captured during pitfall trapping

During a reptile and amphibian survey of
the Wonthaggi Heathland and Coastal
Reserve in 2001 and 2002 {The Victorian

Naturalist, 2003, 120, 147-152), in which
pitfall trapping was the principal survey

method, thirty-one White-footed Dunnarts

Sminthopsis leucopus, three Swamp
Ax\XQch\ms Antechinus minimus, two juve-

nile Bush Rats Rattus ftiscipes and twenty-

four House Mice Mus muscidiis also were
captured.

To provide shelter for all captured verte-

brates, each pitfall bucket had a thick layer

of vegetation in the bottom to a depth of

approximately 12 cm. As additional pro-

tection for any captured mammals, a 245
ml polystyrene take-away coffee cup was
placed on its side, under the vegetation. If

inclement weather was forecast during the

trapping session, the cup was placed on its

side in a secure position on top of the veg-

etation.

Captured White-footed Dunnarts used the

polystyrene cups on nearly every occasion,

with only two specimens found outside the

cup when pitfall lines were checked at

dawn. The other twenty-nine Dunnarts
were found curled up inside each cup. On
one occasion a White-footed Dunnart and a

House Mouse were found sharing the same
cup, with the Dunnart in the warmest posi-

tion behind the House Mouse.
Two Swamp Antechinus were caught dur-

ing daylight hours and were found outside

the cup when buckets were checked at noon.

However, the one Antechinus captured
overnight was found curled up inside the

cup. The two Bush Rats were found outside
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the cups during dawn checking. Captured

House Mice tended to use the cups; howev-

er, many chewed out the bottom of the cup.

Despite heavy rain during one trapping

session and cold nights during others, no

trap-deaths occurred during the survey.

This may be attributable to the high insula-

tion properties of the polystyrene cups. The

use of shelter in pitfall buckets, however.
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does not preclude the need to use external

bucket covers at appropriate times. This

information may be useful to other workers

carrying out pitfall trapping in areas whore

small mammals are likely to be caught.
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409 Cardigan Street
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Australian Fungi Illustrated

by I R McCann

Publisher: Macc/cnvn Publications, Vermont, Victoria, 2003. 128 pages.

ISBN 0 975078003. RRP $29.95.

It is always exciting when a book of larger

Australian fungi is published, especially if it

is illustrated. Ian McCann's book has over

400 coloured photographs of fungi, some of

which have never been illustrated, while

others arc found only in obscure publica-

tions.

The book covers all the major groups ol’

fungi with their w^eird and wonderful forms

and colours, from Mushrooms and Boleles

to Puffballs (within the Basidiomycetes)

and some Ascomycetes and Slime Moulds.

The groups and pages are listed at the start

under ‘Groupings of Illustrations’.

Each page contains three or four illustra-

tions, and each species is accompanied by

a caption which includes (where possible)

the common name, a binomial and the

family name, in cases where McC'ann has

lodged a collection of the species with the

National Herbarium in Melbourne, the let-

ters MEL appear after the family name.

Also mentioned is the substrate (if other

than the ground), habitat such as Mn forest’

or ‘in woodland' and the month in which

each specimen was photographed.

Photographs show the upper and lower

surface of specimens, which is useful tor

recognition in the field, fhe fact that many

of the species are named only to genus

level emphasises the lack of taxonomic

research on Australian fungi.

McCann has provided common names

for many of the fungi. This is a controver-

sial subject, but common names are now

being applied in many areas, Alan

Andersen recently gave common names to

Australian ants, and in Britain the British

Mycological Society has created a list of

common names for fungi. Ideally common

names should indicate some field charac-

teristics, for example the Gilled Bolete

(page 65), the common name for

Phylloporus sp., seems particularly apt as

DNA research shows this genus is more

closely aligned with the pored boletes than

with gilled fungi.

I found it useful to see several pho-

tographs of the same genus, for example,

the Banksiamyces (pages 111-112).

Comparison of several species is made so

much simpler and visually indicates differ-

ences between them. Similarly wdlh the

series of Boletes (pages 60 65) and the

Mushrooms (pages 6 7). It was amazing to

sec the enormous range of colours in the

Cortinarius (pages 14-21) and Pntoloma

(pages 2S-30) species and the oddities of

Slime Moulds (pages 122-123), Extensive

illustrations of several species wdthin a

genus not only visually give a better indica-

tion of the characteristics of these fungi,

but also emphasise the care needed to dis-

tinguish them in the field, for example, the

Boleles on page 60. C ould any of these be

mistaken for the ITingimap target species

Bolelellus ohsi urecoccineit.s'!

As in all books with such a large number

of illustrations, there are a few^ spelling and

typographical mistakes and page number

errors. Perhaps the Genus Index could

have been expanded to include the actual

species, and all the common names could

have been listed in the Common Names

Index.

It is satisfying to see a species in the field

and be able to put a name to it, or at least

to identify the genus. McCann's book,

illustrating as it does over 400 of the

Australian larger fungi, is a great help to

the non-expert.

This is an excellent book both for begin-

ners and the more experienced, and the

extensive range of fungi covered in

Australian Fungi Illustrated is to be

applauded.

Pat Cirey
S W'ooiKJ c 'r(

Yaltambic, Victoria 30S5
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Resecvxh reports

Blue-gums Eucalyptus globulus in north-west Tasmania:

an important food resource for the endangered Swift Parrot

Lathamus discolor

Stephen Mallick', David James', Raymond Brereton and Simon Plowright

Abstract
Over the past 100 years, the natural range oT Tasmanian Blue-gum (east and south-east Tasmania)

has been extended through arlitleial plantings to include the stale's norih-wesl. We assessetl the

importance of north-west Blue-gum to the endangered Swift Parrot Lathamus iliscolar. Blue-gum

(lowering in the south-east is variable from year to year. In heavy- flow ering vears in the south-east,

approxiiiialely lO'^'o of the Swift Parrot population (total ra. 200() birds) is located in the north-west.

In poor-llovvering vears in the south-east up to 50% of the Swift Parrot population may occur in the

north-west. North-west Blue-gums include both small-scale plantings (ornameiitals. shelter belts)

and commercial plantations. W'e estimate there arc between (>()00 - 14 000 large (
^ 40 cm DBHOB)

non-planlalion Blue-gums in north-west Tasmania. The number of poteniially-nowering edge-trees

in commercial Blue-gum plantations is estimated to be in the order ot 100(1 trees. Non-plantation

Blue-gums in the nordi-w est represent <3% of the estimated number of Blue-gums in the south-east.

However, these norlh-vvesl trees appear to Ihmcr more consistently than trees in the south-east, and

may provide an important food resource for the Swift Parrot population during years of poor Blue-

gum nowering in the south-east. {The riciurian Saitfrali'.i 121 (2), 2004. .16-46)

Introduction

The Swift Parrot Lathamus discolor

(White) is an endangered species which

breeds in Tasmania and over-winters on

the south-eastern Australian mainland.

Data from breeding-season surveys indi-

cate that numbers are at best stable at an

estimated 1000 breeding pairs, althougli

numbers may be continuing to decline

because of continued habitat loss (Swift

Parrot Recovery Team 2001 ).

The Swift Parrot is a largely nectarivorous

species which feeds on flowering eiicalypts

or on sugar-rich resources such as lerp and

honeydew (Kennedy and Overs 2001 ).

During the breeding season in Tasmania

(September - Januaiw), Swift Parrots feed

primarily on flowering Blue-gum
[Eucalyptus globulus), with over 80% of

feeding records during the breeding season

occurring on Blue-gum flowers (Brown

1989). Blue-gum flowering lends to be

highly variable from year to year, w ith a

tendency for poor-tlowering seasons to be

follow'cd by heavy-flowering seasons, and

vice versa.

The majority of’ breeding Switl Parrots

utilises Blue-gum trees in open grassy E.

Department of Primary Induslries. W'aterand

Environment

J34 Macquarie Street, llobarl. Tasmania 7001

Hydro Tasmania, (iPO Box 355. llobarl. Tasmania

7001

Wildspol Trust. PO Box 73, Smithton. Tasmania 7330

globulus forest in Tasmania's south-east.

The natural range of grassy E. globulus

forest is restricted to a near-coastal band

along the east and south-east coasts of

Tasmania (Brereton 1997) (P'ig. 1). Since

F.uropean settlement, it is estimated that

land clearing and forestry operations have

reduced the original 28 0()0 ha ol grassy L.

globulus forests by more than 50% (Swift

Parrot Rccovci^ Team 2001 ).

In contrast to the clearing of natural

stands of Blue-gum forest in Tasmania's

south-east, the last 100 years has seen high

numbers of Blue-gums planted in north-

west Tasmania (Fig. 1 ). These north-west

Blue-gums represent an extension to the

natural range of E. globulus in Tasmania.

Resident populations of Swift Parrots

occur in several parts of the north-west

each year (Brown 1989). and breeding has

been reported for these noilh-wesl birds in

some seasons (Brereton 1 996). However,

the significance of the new. anthropogenic

Blue-gum resource in Tasmania's nortli-

west to the total Swift Parrot population is

not known.

The present study aimed to assess the

potential importance ot the north-west

Blue-gum resource to Swift Parrots. Wc
employed honey-production figures from a

major Blue-gum honey producer in the

state's south-east (H. L. and H. M.
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Fig. 1. Map showing the areas and localities referred to in the paper

Hoskinson, Woodbridge) to provide an

index of Blue-gum flowering in the

1985/86 to 2001/02 seasons. We utilised

available databases to document the num-
ber of birds and foraging patterns of Swift

Parrots in north-west Tasmania in the three

seasons for which substantial data were
available: 1987/88 (moderate Blue-gum
flowering season). 1994/95 (poor Blue-

gum flowering season), and 1995/96
(heavy Blue-gum flowering season). We
also systematically surveyed for Swift

Parrots in the north-west in one breeding

season (1997/98; poor Blue-gum flower-

ing) to obtain an estimate of the number of

adult birds present and the number ofjuve-

niles produced. Lastly we attempted to

estimate the extent (total number of trees)

and patch-type (ornamental, farm, planta-

tion) of Blue-gums over the entire north-

west. The size structure (and likelihood of

flowering) of north-west Blue-gums in

each patch type was also considered.

For the purposes of the study, we desig-

nated the ‘north-west’ area as a zone of

varying width which included the principal

areas where Blue-gums and Swift Parrots

are known to occur. The north-west zone

commenced at Westbury and took in the

townships of Deloraine and Sheffield.

West of Sheffield the band narrowed to ca.

10 km from the coast running from
Latrobe to Smithton (Fig. 1). The city of

Launceston was excluded from the area,

although low numbers of birds (< 20) have

been recorded in the city in some years.

Methods
Swift Parrot records from north-west
Tasmania
Since 1986, the Nature Conservation

Branch, Tasmanian Department of Primary

Industries, Water and Environment, has

been collecting records of the Swift Parrot

from around Tasmania. Record sheets

include information on location, the num-
ber of birds observed, whether birds were
foraging, and the forage species. We used

this database to investigate the number of

birds and foraging patterns of Swift Parrots
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in Tasmania's norlh-wesl. We considered in

detail only the three seasons for which there

were sufficient records to justify detailed

analysis, namely 1987/SS (moderate Blue-

gum flowering season), 1994/95 (poor Blue-

gum flowering season), and 1995/96 (heavy

Blue-gum flowering season).

Swift Parrot survey in the north-west:

1 997/9H season

The area between Foil Sorell in the cen-

tral-north and Smithton in the far north-

west was surveyed by S.IP w'ith the help of

volunteers resident in the area during the

1997/98 season. The survey method w'as

not systematic, but was intended to give a

gross estimate of total number of Swift

Parrots in the north-west area. All volun-

teers were experienced bird-watchers who
were able to identify the Swift Parrot.

Initial observations w'ere obtained by

assessing patches of /:. globulus for the

presence of Ilowering trees and foraging

Sw'ift Parrots. Hea\i!y flow'cring sites

where Swift Parrots were observed were

visited at irregular intervals over the sea-

son to record any changes in (he numbers

of birds using the patch and for the pres-

ence ofJuveniles.

Extent of Blue-gums in north-west

Tasmania

We attempted to obtain a gross estimate

of the total number of /f globulus trees pre-

sent in north-west Tasmania. We confined

our estimate to larger trees with Diameter

at Breast Height Over Bark (DBHOB) > 40

cm as it is these larger trees that contribute

the majority of flow'ering (K. Brereton

unpubl. data). Because Blue-gum trees in

the north-west typically occur in widely

scattered small patches or isolated aggre-

gates of trees, we employed a variety of

methods to obtain our estimate. We consid-

ered the north-w est area to be composed of

townships and farmland. Townships were

defined as any populated site with a popu-

lation of > 1000 and included small town-

ships (population 1000 - 8000) and large

townships (population > 8000). Populated

sites with a population of < 1000 were

included in the farmland categoiy.

l.We attempted to estimate the total num-

ber of trees in and around the smaller north-

west townships (population 1000 - 8000)

where concentrations of Blue-gums are

known to occur and where Swift Parrots are

regularly sighted. Small townships within

the north-west zone included Westbury,

Deloraine. Lairobe. Ulverstone. Penguin.

Wynyard and Smithton. All these townships

except Smithton were surveyed over three

days (10-1 1 October and 4 November.
2002) by driving throughout the towns and

recording all patches of Blue-gum trees, the

number of trees per patch, and the number

of flowering trees. The number of Blue-

gums for Smithton was estimated based on

the mean number of trees recorded in the

other small towns, and the fact that the dis-

tribution of Blue-gums around Smithton is

generally similar to that of the other towns

surveyed (D. James, pers. obs.).

2. The two larger towns within the desig-

nated area (flevonport and Burnie. popula-

tion > 8000) were loo large to survey all

Blue-gums within the town precinct. We
therefore eounted only the number of Blue-

gums in the larger patches within the town

area. To estimate the contribution of small-

er patches and single trees to the total count

for each town, we surveyed approximately

10% of the town area and counted all Blue-

gums (excluding those already surveyed in

larger patches). We then extrapolated this

subset to the entire town area.

3. A method of direct count wxis not fea-

sible for open agricultural land where

Blue-gums typically occur as widely

spaced small patches over a very large

area. Therefore, for the remaining (non-

Lirban) parts of the north-west, we counted

the number of Blue-gums 200 m either

side of the road along 10 km roadside tran-

sects (transect area 400 ha). We sur-

veyed eight such transects along major (A

category) roads and 12 transects ah)ng

minor (B or C‘ category) roads within the

designated area. We ensured that a number

of these TuraP transects passed through

small villages (towns with a population <

1000) to account for possible concentra-

tions of Blue-gums in these small town-

ships w'hich w'cre not dealt with by direct

counts. We used two methods to extrapo-

late these transect data to the entire noilh-

west area. I'or a lower estimate based on

roadside habitat, we used 1 : 1 00 000 maps

to obtain an approximate total distance of

A and B/C roads wdthin the north-west

area and extrapolated the figure for mean
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10-19 20-39 40-59 60-79 80-99 100-119 120-139 140-159 160+

DBHOB size classes (cm)

Fig. 2. Distribution oi' Eucalyptus globulus in trec-size-classes in north-west Tasmania

number of Blue-gums per km of transect to

the entire north-west. This figure ignores

the area of farmland more than 200 m from
a roadside and is likely to be a significant

underestimate. For an upper estimate, we
used 1 : 1 00 000 maps to obtain a gross esti-

mate of the total area of farmland (exclud-

ing large contiguous patches of forest and

plantation) for the north-west area and
extrapolated the figure for mean number of

Blue-gums/400 ha transect to the entire

north-west area. This figure assumes that

Blue-gums are evenly distributed over the

landscape. However, because Blue-gums
tend to occur in populated rural areas and

to be more common along roadsides (D.

James, pers. obs.), this estimate is likely to

be a significant overestimate.

4. In addition to township and farmland.

Blue-gums also occur as limber-production

trees in commercial plantations. We
obtained figures for the approximate har-

vest DBHOB and area of Blue-gum planta-

tion in state forest (Forestry Tasmania) and

in private forests (Private Forests

Tasmania) in north-west Tasmania.

Size structure of Blue-gums in different

patch types in north-west Tasmania

A total of 50 patches of E. globulus
which were known foraging sites for Swift

Parrots were selected across Tasmania's
north-west coast. Sites were allocated to

one of two patch types; Ornamental (38

sites), including trees (single or group)

planted within the boundary of a private

residential address (garden), planted in

parks and other areas intended for public

recreational use (park), and planted in an

urban environment, including nature-strip

trees in fringe suburbia and trees within

non-residenlial properties (urban); and
Farm (12 sites. 182 trees total), including

groups, singles and rows (shelter belts) of

trees situated on rural property or on road-

sides within a rural landscape.

The DBHOB w'as measured for a maxi-

mum number of 25 trees per site. DBHOB
is the diameter of the tree’s trunk at a stan-

dard height of 129.54 cm. DBHOB data

were obtained using a metric tape measure.

Fewer trees were measured at some sites

where there were less than 25 trees pre-

sent. Many trees were found to consist of

multiple stems starting below breast
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Table 1. Blue-gum honey production, number of hives employed, and honey production per hive for

the 1985/86 to 2001/02 seasons. Figures are from H. L. and H. M. Hoskinson. Apiarists, Woodbridge.

Season Blue-gum
honey (kg)

No. hives Honey/hive (kg)

1985/86 3180 300 10.6

1986/87 6195 250 24.8

1987/88 12194 250 48.8

1988/89 0 0 0

1989/90 16366 350 46.8

1990/91 6610 360 18.4

1991/92 5902 400 14.8

1992/93 2184 400 5.5

1993/94 12820 450 28.5

1 994/95 0 0 0

1995/96 17512 550 31.8

1996/97 35336 530 66.7

1997/98 0 0 0

1998/99 0 0 0

1999/2000 43593 500 87.2

2000/01 0 0 0

2001/02 6825 350 19.5

2002/03 0 0 0

height. With such trees all stems were

measured then recorded as individual trees.

Trees were placed into the following size

classes: 10-19 cm. 20-39 cm. 40-59 cm,

60-79 cm, 80-99 cm, 100-119 cm, 120-139

cm, 140-159 cm, and 160 + cm DBIIOB.
All data are expressed as mean ± stan-

dard deviation.

Results

Extent ofsouth-east Bhie-giun flowering in

the I9H5/H6 2001/2002 seasons: honey-

production index

Based on Blue-gum honey production

figures from the principal commercial api-

arist in south-east Tasmania over the last

18 seasons, there are clearly wide fluctua-

tions between years in the extent of Blue-

gum tlowering in south-easlcm Tasmania

(Table 1 ). Over this period there have been

four seasons of very high production (> 40

kg/hive: 1987/88. 1989/1990, 1996/97 and

1999/2000) and seven seasons of low (< 10

kg/hive) or 'zero' production when no

hives were pul out (1988/89, 1992/93.

1994/95, 1997/98, 1998/99, 2000/01 and

2002/03). Two of these ‘zero’ seasons

occurred in consecuti\ e years (1997/98

and 1998/99; Table 1). Overall, there does

not appear to have been a consistent trend

for biennial Hovvering, although the last

five years (1998-2002) have seen the

emergence of what appears to be a biennial

pattern of ‘zero’ follow'ed by moderate to

high honey-yield years and vice versa

(Table 1 ).

Swift Parrot records from north-west

Tasmania: Parks and Wildlife database

1'here were sufficient records for only

three seasons (I 987/88. I 994/95 and

1 995/96) to allow detailed analysis of

Swift faiTOt foraging records in noilh-wcst

Tasmania (Table 2). Two of these seasons

(1987/88 and 1995/96) corresponded to

survey years wiien the entire Swift Parrot

population was surveyed throughout

Tasmania (R. Brereton, unpubl. data).

We divided the foraging data into breed-

ing (September to December) and non-

breeding periods (all other months). In all

three years. Swift Parrots were recorded

foraging in the north-west during the

breeding season (Table 2). for all three

breeding .seasons, the majority of foraging

w'as recorded in Blue-gum. with the other

foraging records distributed over other

I'lowering native and introduced gums
(Table 2). There were no records of Swift

Parrots Ibraging in black gum E. ovafa in

the north-w'est during the breeding season

(Table 2).

Swift Parrots w'ere also recorded outside

the breeding season in the north-west in ail

three years (Table 2). Only 13 birds, all

foraging in E. amygda/ina. were recorded
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Table

2.

Summary

of

records

of

Swift

PaiTots

in

north-west

Tasmania

during

the

breeding

and

non-breeding

seasons

of

1987/88,

1994/95

and

1995/96.

Number

of

foraging

records

for

each

forage

species

given

in

brackets

as

a

percentage

of

total

foraging

records.

E.

glob

=

E.

globulus:

E.

ob

=

E.

obliqua:

E.

cmiy

=

E.

amygclalina:

E.

vim

~

E.

viminalis:

E.

ov=

E.

ovata;

E.

nit

=

E.

nitida:

Other

=

E.

leucoxylon
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in the north-west outside the breed-

ing season in 1987/88. In 1994/95,

102 birds including 80 juveniles

were recorded flying over after the

completion of the breeding season

(Table 2). The data for the 1995/96

season were more comprehensive,

with 472 Swift Parrots observed

outside the breeding season in the

north-west including records of 263

foraging birds. The majority of
these foraging birds was included

in two large post-breeding flocks

feeding on E. nUitki (Table 2).

There was a number of records of

foraging in other native species of

eucalypt, including two birds

(0.8%) foraging on Blue-gum in

late January (Table 2).

Swift Parrot records from north-

west Tasmania: } 997/98 survey

During the 1997/98 season the

north-west region was surveyed

extensively for the presence of
Swift Parrots. Although this was a

poor Howering season for Blue-

gum in the south-east (Table 1 ),

the majority of north-west Blue-

gums encountered during the sur-

vey was flowering profusely. The
survey located approximately ! 000

adult birds during the breeding

season, and delected approximate-

ly 150 juvenile birds (Table 3). It

appeared that groups of birds were
using an area of heavily flowering

Blue-gums for an extended period

(up to four months), with numbers
remaining relatively constant over

time. The largest single record of

Swift Parrots was approximately

500 birds in the vicinity of a large

plantation of mature Blue-gums in

the upper Burnie area (Table 3).

This group of adults appeared to

have produced 30-50 young.

Number of Blue-gums in north-

west Tasmania
The mean number of large (> 40

cm DBHOB) Blue-gums per 10

km roadside transect was
30.7±1 1.4 (n=20). The mean num-
ber of Blue-gums per patch or

grouping of trees for the 10 km
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Table 3. Number of adult and juvenile Swift

Parrots observed in north-west Tasmania
between Autiust - December 1997.

Location No. of
adult birds

No.

oi'young

Sniithton area 12 -

White Hills 26 -

Irishtown 5 -

Montaeu 50 -

Stanley 10 -

Wynyard 30 -

Burnie area 500 30 - 50

Sulphur Creek 9 -

Peiiiiuin 200 10-20
UKerstone 15 -

De\onporl area 150 80- 100

Total 1007 120- 170

transects was 9.913.3 trees per patch.

Using 1:100 000 maps, we estimated the

length of major (A route) and minor (B

and C route) roads in the north-west region

to be 250 km and 1300 km. respectively.

The majority of roads was in the Forth

region. The total area of agricultural land

(excluding large areas of contiguous for-

est) in this norlh-w'est region was estimat-

ed at 16S 000 ha. Most of the agricultural

land was located in the Tamar and Forth

regions.

Based on the mean number of Blue-gums

per 10 km transect and the estimates of

road length and land area for the north-

west region, the lower estimate (using road

length as the multiplier) for the number of

Blue-gums in agricultural land in the

north-west is estimated at 4759 trees. The

upper estimate (using area of land as the

multiplier) for the number of Blue-gums in

agricultural land in the north-west is esti-

mated at 1 2 894 trees.

The number of large (l)BHOB ' 40 cm)

Blue-gums in small towns (population

1000 - 8000) in the north-west region

ranged from four (Lalrobe) to 93 (Penguin)

(Table 4). The estimate for the larger

towns was considerably higher, with 166

Blue-gums for Devonport and 691 Blue-

gums for Burnte (Table 4). The mean
patch size for townships was 6.4±I.O trees

per patch. The total number of Blue-gum

trees for north-west townships was 1 180

trees (Table 4).

Our estimate for the total number of large

Blue-gum trees in the north-west was

therefore within the range of 5938 to 14

073 trees. The majority of these trees (80-

90%) occurred in agricultural land, with

the remainder aggregated around towm-

ships in the region, principally around the

township of Bumie in the mid-north-west,

fhe average patch size in both agricultural

land and around townships was small (< 10

trees), w ith many patches made up of sin-

gle trees.

Size structure ofuorth-west Blue-^ums

The number of Blue-gums measured at

each site varied considerably, ranging from

four sites with only one or two trees to five

sites where the maximum of 25 was mea-

sured. In total. 589 Blue-gums were mea-

sured. The mean DBHOB of Blue-gums

were similar for ornamental (67.2±1.7, n

407) and farm patches (63.4±3.5, n - 185)

(unpaired Student's t-iest: t - 1.13. d! ^

590, P -0.2). The distribution of size class-

es for all the trees was heavily skewed to

the lower size classes, with a mode in the

40-59 cm DBHOB size class (Fig. 2).

Blue-gum plautafion

Blue-gum is frequently used as a planta-

tion tree in north-west Tasmania, typically

at elevations of < 300 m asl. Blue-gum

plantations in the north-west include both

slate (Forestry Tasmania) and private

forests.

For state forests, of the three principal

Forestry Tasmania growing regimes

(sawlog, veneer and pulp), the DI^IIOB for

puipwood when harvested at 15 years is

ca. 21 cm, with a total of 2340 ha of pulp-

wood plantation in the north-west. The

DBHOB of veneer timber when harvested

at 20 years is ca. 33 cm, with a total of 330

ha of veneer forest in the north-w^est

(Forestry Tasmania, iinpubl. data).

Because of their relatively small diameter

and dense planting conditions, these pulp

and veneer trees are considered unlikely to

contribute substantially to ilowering. The

total area of state forest Blue-gum planta-

tion dedicated to sawlogs for the norlh-

w'est is 500 ha at a density of ca. 300

stems/ha. wdlh the majority of plantation

within 10 km of the coast (Forestry

Tasmania, unpubl. data). The DBHOB lor

sawlog trees when harvested at 25 years is

ca. 40 cm. Given their larger size at har-

vesting, these sawlog trees may contribute

significantly to flow'ering, although consis-
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Table 4. Number of large (DBHOB > 40 cm)
Blue-gum trees and the number of trees in

flower in townships in Tasmania's north-west.

Nov/Dec. 2002.

Township No.
of trees

No. of trees

flowering

Deloraine 20 0

Latrobe 4 1

Penguin 93 11

Smilhton' 46 -

Ulverstone 81 24
Westbury 37 0

Wynyard 42 2

Burnie

Large patches 271 -

1 0% tow'n 42 .

Total 691 -

Devonport
Large patches 86 -

1 0% tow n 8 -

Total 166 -

Totals 1180 38

' Number of trees predicted based on mean
number of trees for other small townships.

tent flowering is likely to be confined pri-

marily to edge trees which receive signifi-

cantly more light than non-edge trees (S.

Plowright, pers. obs.).

For private forests, there are approxi-

mately 900 ha of private Blue-gum planta-

tion in north-west Tasmania, the majoriiy

of which occur within 10 km of the coast.

Of these, ca. 800 ha are harvested for pulp

at age 15 years with a density of 900
stems/ha and a DBHOB of < 35 cm (A.

Warner, Private Forests Tasmania, unpubl.

data). These pulp plantations are consid-

ered unlikely to contribute substantially to

flowering. The remaining ca. 100 ha of
private Blue-gum forest is dedicated to

sawlog or veneer timber. These forests are

harvested at age 25 years with a density of

250 stems/ha and a DBHOB of > 50 cm
(A. Warner Private Forests Tasmania,
unpubl. data). These sawlog trees may
contribute to Blue-gum flowering,

although consistent fiowering is likely to

be confined to edge trees for the same rea-

sons as in State forests.

This gives a total of 600 ha of plantation

Blue-gum forest in north-west Tasmania

dedicated to sawlogs, of which only the

edge trees are likely to flower consistently.

However, only a portion of this total forest

will be mature enough to include flowering

trees in any one year, with the remainder
of the plantations at a younger age.

Assuming only 50% of saw log plantations

are old enough to include llow'ering trees,

this leaves 300 ha of ‘mature' sawlog plan-

tation. Assuming for convenience that this

300 ha occupies a single circle with radius

978 m, this would represent a circumfer-

ence of ca. 6000 m. At a density of 250
trees/ha, the inter-tree distance along this

circumference would be ca. 6 m, giving a

total of ca. 1000 potentially-flowering

edge-trees.

Discussion

Extent ofBlne-gnm in the north-west

Tasmanian Blue-gum is endemic to the

south-east of Tasmania, with the natural

range of the species extending from St

Helens southwards to Southport (Brereton

1997). The planting of Blue-gums in the

north-west of Tasmania over the past 100

years therefore represents an artificial

extension of the natural range of the

species. Blue-gums have been introduced

into the north-west for a variety of reasons.

The species has been w'idely planted as an

ornamental in parks, gardens and other

urban and suburban situations, as well as

for shelterbelt and land-stabilisation pur-

poses in both urban and rural areas. More
recently. Blue-gums have been used as a

w'ood-production species in hardwood
plantation forests in north-west Tasmania.

Our estimates place the number of large

non-plantation Blue-gum trees in the

north-west in the range 6000 - 14 000
trees. The number of Blue-gum trees in

state and private plantations in the north-

w^est is substantial (up to 600 ha of planta-

tion forest at a density of 250-300 Irees/ha

dedicated to sawlogs), although the num-
ber of potentially Howering edge-trees

within this plantation forest is estimated to

be in the order of only 1000 trees. Further

work is required to assess the fiowering

capacity of plantation Blue-gums, and
whether the Swift Parrot will utilise the

resource if and w'hen the trees fiower.

In order to place the north-west Blue-

gum in context, we attempted to estimate
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the number of (naturally occurring) large

Blue-gum trees in south-east Tasmania.
The majority of l^lue-gtim in the south-east

occurs in grassy /:. globulus forest, of
which 8700 ha is extant within the breed-

ing range of the Swift Parrot. We used
unpublished data (K. Brcreton, tinpubi.

data) on the number of > 40 cm DBflOB
Blue-gum trees in 0. 1 ha quadrats within

grassy E. ghybulus forest to obtain an esti-

mate of the density of Blue-gum in this

forest type (density - 4.84±0.45 trees '0.1

ha). This gives an estimate of around 420
000 trees in grassy E. globulus forest in the

south-east. However, the number of Blue-

gums in south-east Tasmania would be

higher than this figure and include planted

trees (similar to those in the north-west)

scattered throughout agricultural and urban

areas of the south-east. Assuming a conser-

vative estimate of 420 000 large IHue-

gums in the south cast, the estimated 6000
- 14 000 non-plantation Blue-gums in the

north-w'cst represent < 3% of the south-

east Blue-gum resource in Tasmania.

Characteristics of Bluc-gwn in the north-

west

Blue-gums in the notih-west appear to be

generally larger in si/e than comparable
trees in (he south-east. The mean [)BHOB
of Blue-gums in the north-west (ornamental

and farm trees combined: 66.0+1.6 cm. n =

592) was slightly larger than the mean
DBHOB of Blue-gums in the south-east

(61.9±1.8 cm) (R. Brcreton. unpubl. data).

This dilTerence was close to significant

(unpaired Student's t-lest; t 1.96. df

974. 0.05^ P- 0.1). The size-class distribu-

tion of Blue-gums in the noilh-wesl resem-

bled the distribution of south-west trees in

being skewed to the smaller size classes.

However, the mode for trees in the north-

west was in the larger 40-59 cm DBHOB
size class (Fig. 2) compared to a mode in

the 20-39 cm DlillOB si/e class for south-

west Blue-gums (R. Brcreton. unpubl. data).

There is some evidence that the year-to-

year variation in Hovvering in north-west

Blue-gum is less extreme than in the south-

east. Brcreton (1996) notes that in the

1 994/95 season there was very little Oow-

ering in the south-east and the Blue-gum
flowering that did occur in l asmania was

located along the north-west coast.

Similarly, during the 1 997/98 season when
most lilue-gums failed to Bower in the

south-east, the majority of Blue-gums sur-

veyed between August and December, dur-

ing a survey of Swift PamUs, was Bower-
ing profusely (S. Plowright, pers. obs.).

While obtaining our estimate of llie num-
ber of Blue-gums in the north-west in the

2002 season, we also noted the number of

trees in the townships that were Hovvering

(Table 4). In this season, there was almost

no flowering in the south-east, while
16.2% of Blue-gums located in tow nships

in the north-west were in Bower (Table 4).

The coastal region of north-west
Tasmania is characterised by high rainfall

(mean annua! rainfall for Burnie 978
mm) and deep fertile soils of basaltic ori-

gin. while much of the south-east is rela-

tively dry (mean annual rainfall for Hobart

Airport 507 mm) and supports relatively

less fertile soils of doleritic and sedimenta-

ry origin, flic prime growing conditions

characteristic of the north-west apparently

leads both to larger Blue-gum trees and

less extreme Bucluations in Hovvering than

occurs in the south-east. Even in 'failed'

years in the south-east there may he a sig-

niBcanl proportion of the north-west Blue-

gums that Bovver strongly. Further, system-

atic monitoring of Blue-gum flowering

slate-wide is required to determine the

relationships between Bowering patterns in

die east anti north of the stale.

Swift Parrots ami north-west H. globulus

Anecdotal records of Swift Parrots indi-

cate that in most years low numbers of

Swift Parrots occur along fasmania's
north-west coast, west of the 1'amar River,

with most records coming from developed

areas around townships (Brown 1989).

Brcreton (1996) suggested that approxi-

mately 10% of the tt)tal breeding popula-

tion remain in the north of l asmania, with

small numbers of birds breeding in the

north-west in some years.

This llgure of 10% of the total population

appears to refer specificaBy to years of

heavy Blue-gum Bowering in the south-

east. For example, in the 1987/88 breeding

season, a particularly heavy-Bowering year

in the south-east, 88% of the total Swift

Parrot population was recorded along

Tasmania’s east and south-east coast, w'ith
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the remaining 12% located in the north-west

(Brown 1989). During the most recent cen-

sus in the 1995/96 season (also a heavy-

Howering year). 90% of the population was
recorded in the east and south-east and 10%
in the north-west (Brereton 1 996).

In contrast, during poor flowering years in

the south-east, the distribution of Swift

Parrots in Tasmania appears to shift away
from the south-east to the north-west of the

stale. For example, when the Blue-gum
failed to flower in the south-east in the

1988/89 and 1994/95 seasons, Brereton

(1996) noted that concentrations of Swift

Parrots occurred in northern Tasmania.
Similarly, a survey of Swift Parrots in the

north-west during the 1997/98 season
recorded up to half the total Swift Parrot

population {ca. 1000 birds) in the north-

west region associated with heavily-flower-

ing Blue-gum (Table 3).

Although the total number of Blue-gum
trees in the north-west is relatively small

compared to Blue-gums in the south-east,

the north-west trees tend to be relatively

large in size, they occur in small patches ,

flower heavily, and are clearly used by
Swift Parrots in most years. There is also

some evidence that these north-west trees

flower more consistently tlian trees in the

south-east. We suggest that the prime
growing conditions characteristic of much
of the north-west (deep fertile soils and
high rainfall) may lead to a large portion of

the total north-west Blue-gum flowering in

any one year. This contrasts with the situa-

tion in the south-east where during a very

poor year < 1% of the total Blue-gum can

be in flower. In this sense, the introduced

north-west Blue-gum may provide a more
predictable and reliable flowering resource

than the natural ly-occurring Bluc-gum of

the south-east.

The role played by the north-west Blue-

gum may be two-fold depending on the

level of flowering in the south-east. In

heavy flowering years in the south-east,

the north-w'esl Blue-gum appears to pro-

vide a foraging resource for an overflow of

around 10% of the total breeding popula-

tion of Swift Parrots. Given the size of the

flowering resource in the south-east, the

relative contribution in terms of adult sur-

vival and recruitment of young of the

north-west population is likely to be small

in years of heavy flowering in the south-

east. In contrast, during poor flowering

years in the south-east. Swift Parrots

remaining in the south-east have been
shown to switch to E. ovata as a replace-

ment food source (Brown 1989. R.

Brereton, unpubl. data). In contrast, for the

Swift Parrot population which remains in

the north-west during these poor (south-

east) Blue-gum years, the majority of for-

aging appears to be on Blue-gum rather

than E. ovata (Table 3). In other words, the

role played by E. ovata in the south-east

appears to be performed in the north-west

by the planted Blue-gum.

The north-west Bluc-gum resource may
be providing an important alternative food

supply for Swift Parrots in years when the

south-east Bluc-gum fails to flower.

Before European settlement, E. ovata was
Ihe only alternative, late-winler/spring-

flowering resource in poor Blue-gum
years, and presumably played a vital role

in 'carrying' the Swift Parrot population

over years when the Blue-gum failed

(Brereton 1996). Eucalyptus ovata forests

have been heavily cleared since European

settlement, willi < 5% (1 1 500 ha) of the

original pre-European E. ovata forest

remaining (North and Barker 2002).This

loss of over 95% of the original alternative

food resource has presumably increased

the importance of the artificial north-west

Blue-gum to Swift Parrots seeking an

alternative food supply when the south-

east Blue-gum fails to flower.

Despite the presence of a substantial

number of large, consistently flowering

Blue-gum trees in north-west Tasmania,

the contribution of these Blue-gums to the

total Swift Parrot breeding appears to be
relatively minor. Although breeding has

been documented in the north-west in

some years, it appears to be relatively spo-

radic and to involve a relatively minor con-

tribution to total recruitment compared to

breeding in the south-east in good Blue-

gum years (Brereton 1996). This may
reflect the low number of north-west Blue-

gums (in the order of 10 000 trees) relative

to the number of Blue-gums in the south-

east (estimated at over 300 000). The
north-west Blue gum is also an extremely

fragmented resource spread over a very
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large area, suggesting it may be energeti-

cally difficult for breeding birds to harvest

sufficient nectar for both their own sur-

vival and lo satisfy the requirements of

rearing young. A lack of suitable nest hol-

lows is considered unlikely to be a limiting

factor for Swii't Parrot breeding in the

north-west, given the continued availabili-

ty of substantial tracts of mature forest

containing hollow-bearing trees inland

from the north-west coast (R. Brereton,

pers. obs.).

Management implications

The security of the current north-west

Blue-gum food resource is likely to be

poor in the medium to long term, lilue-

gums in the north-west are planted, occur

in small patches in a typically highly modi-

fied landscape, and are frequently at risk of

removal for safely reasons when trees

reach a large size. As a result, natural

recruitment through establishment of

seedlings lends lo be minimal. Ensuring

the long-term availability of Blue-gum in

Tasmania's north-west will therefore

require a commitment to the continued

replacement of trees as trees arc lost

through natural or human-induced causes.

Given the potential safely issues posed by

mature Blue-gums in populated areas,

future planting of Blue-gums should take

place in properly designed habitats away
from residential zones. Local municipali-

ties should be encouraged lo undertake a

long-term planning approach to planting

Blue-gums on public land, with the long-

term aim of maintaining and expanding

this important Sw'ift Parrot resource in

north-west Tasmania.
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Flora and Fauna Guarantee Act

What do you know of Victoria's Flora and Fauna Guarantee Act? Do you know

whether it has achieved the aims and expectations of its objectives? Does the FFG

Act need reformation? How has the FFG Act aflecled conservation ol lesser known

groups of biota such as non-vascualr plants, fungi and invertebrates? And what do

you know of the implementation of the Threatened Species

Conservation Act in NSW?
If you feel you should know^ a little more then come and get a free copy of The

Victorian Naniralist Volume 120 (6) December 2003 Biodiversity Symposium

special issue. Alternatively pass a copy onto a friend.

Copies o\'The Victorian Naturalist Biodiversity Symposium Special issue are

available free from the

Field Naturalists Club of Victoria. 1 Gardenia Street. Blackburn.
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Arthropod guilds associated with the Austral Grasstree

Xanthorrhoea australis R.Br. in the

Brisbane Ranges National Park, Victoria

Philip S Barton' and John G Aberton'

Abstract
Investigations into the composition and abundance of arthropods in dry scicrophyll forest of the
Brisbane Ranges National Park, Victoria, were undertaken during (he winter of 2000! A total of421 7

arthropods was collected using pitfall trapping and branchlel shaking methods in two vegetation
types which were characterized by presence or absence o\' Xanthon-hoea australis. Arthropo"ds were
sorted and assigned to nine guilds based on their feeding modes. A higher abundance of scavenging
and predator guilds \s ere found in areas of vegetation characterised by A" australis absence. Two
phytophagous guilds also showed a higher affinity with vegetation from areas of A' australis
absence. Reasons for tlie differences in guild composition and abundance may include variability in

plant species richness and abundance, leading to different food resources available to arthropods.

{The Victorian Naiurulisi 121 (2), 2004. 47-50)

Introduction

The dry sclerophyl! open forest of the

Brisbane Ranges National Park, Victoria,

has an underslorey dominated in places by

the Austral Grasstree Xanthorrhoea aus-

tralis (R.Br.). The entomology associated

with X. australis is a subject that has had

little attention, with only a few pest moth
species known to have laiwae that bore into

fruit and seeds (Staff 1974). Any arthro-

pods associated with healthy or diseased X.

australis appear to be unknown in an eco-

logical context, with only papers by
Froggatt (1896) and Newell (1997) provid-

ing foundations for further study.

This study investigated arthropod associ-

ations with X. australis through the analy-

sis of feeding guilds. This method of dif-

ferentiating between arthropods was used

as a means of simplifying the communities
as well as providing an understanding of

underlying ecological associations.

The objective of this study was to com-
pare the composition and abundance of

arthropods from open dry sclerophyll for-

est in areas characterised by the presence

or absence ofX. australis.

Methods
The study site was located at the northern

end (37°47’ S, 144° 18' E) of the Brisbane

Ranges National Park. Four plots were
selected and matched for aspect, slope.

' School of Ecology and Environment. Deakin
University, Geelong, Vieloria 32 1 7.

overslorey vegetation and soil type. Plots

one and two were selected for the presence

of A', australis within the sites, and plots

three and four were selected for the

absence of A', australis within the sites. At
each of the four plots a transect approxi-

mately 50 m long was created with four 6

m X 6 m quadrats constructed for arthropod

and vegetation sampling, giving a total of

16 quadrats. Collection of arthropods was
confined within each of the four quadrats

and below two metres above ground level.

Branches of all the shrubs or small trees

within each quadrat were shaken over a

white sheet for 10 seconds with resulting

arthropods collected using an aspirator.

Branchlet shaking was carried out once in

July and August 2000. Four pitfall traps

per quadrat were set for 72 hours once dur-

ing June, July and August 2000. All speci-

mens were preserved in 70% alcohol.

Arthropods collected were classified to

Order, and Family where this was possible,

and were placed into their respective guild

according to their feeding mode, found in

relevant literature (CSIRO 1991: Naumann
1994). Ciuild definitions were adapted
from Moran and Southwood (1982) and

Stork (1987) (see Table 1). Comparisons
of arthropod guild abundance between
sites with A' australis present and absent

were made using 1-Way ANOVA tests

based on pooled data ibr each of the sam-
pling methods. In an effort to explain
potential differences between arthropod
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Table 1. Summary of arthropod guilds, taxa assigned to each guild, and total numbers captured.

.\rthropod (lUild Feeding Mode* No Taxonomic Composition

Chewing Phytophages Defoliator, leaf miner,

gall former, or live wood eater

176 Coleoptera ( Elaleridae,

C’urculionidae. Chrysomelidae)

( )rthoptera ( Acrid i dae

)

Lepidoptera (larvae)

Sucking Phytophages Specialised feeding aparatus

and sucks plant tluid

54 ! lemiptera

Epiphyte Grazers Graze on fungus, lichen or

algae on plant surfaces

182 Psocoptera

Scavengers Eat general decaying matter

or fungus

1227 [3iplopoda, F31atlodea

Coleoptera (Scarabacidae)

Dcrmapiera. .Acan

Collembola, Isopoda

I'hvsanura ( 1 .episinatidae)

Arthopod Predators Prey entirely on live

arthropods

1441 .•\rancae (Aruneidae)

Hemipiera (Reduviidae)

Coleoptera ( Mclyridae,

Coccineilidae)

Neuropiera. Chilopoda

Other Predators Prey entirely on live or dead

organisms other than

arthropods

20 Dipiera (larvae)

Coleoptera (Carabidae,

Staphylinidae), Acari

Parasitoids Parasite at some stage of its

life cvcie

35 .\cari. Hymenoplera
(Ichneumonidae, Braconidae)

Ants Not applicable 276 Hymenoptera (Formicidae)

Transients No direct or long-lasting

association with surroundings

806 Hymenoplera (Vespidae)

Diptera (Culieidae. Muscidae)

^ Adapted from Moran & Souihwood ( I9K2) and Stork ( 1987)

communities, the abundances of 19 plant

species recorded across the 16 quadrats

were subjected to multidimensional scaling

(SPSS vl 1) to provide an objective classi-

llcation of each quadrat.

Results and Discussion

A total of42I7 arthropods from 17 major

taxa (class/order) was taken from the four

sample plots in the Brisbane Ranges
National Park (Table 1). The major guild

contributing to pitfall-captured arthropods

was the ‘scavengers’, with 'arthropod

predators', 'ants' and 'transients’ also con-

tributing notably (Fig. I). A signillcanlly

higher mean abundance of 'sucking phy-

tophages' (F = 6.01 1. df ^
I -

^ 0.01 S).

'scavengers* (F= 6.51 I. df ^ 1./? = 0.014),

and ‘transients' (F = 8.553. di' " K “

0.005) were found for pitfall-captured

arthropods. The major guild contributing

to the branchlct-caplured arthropods

vvas'arthropod predators', with the 'tran-

sients’. 'epiphyte grazers’ and 'chewing

phylophages' also contributing notably

(Fig. 2). Minor guilds for both pitfall and

branchlet-captured arthropods were ‘para-

sitoids’, 'sucking phytophages’ and 'other

predators'. No significant difference in

mean guild abundance was found for

branchlet-captured arthropods between the

two vegetation types. Also of note was the

absence of 'epiphyte grazers' from pitfall

captures, and the absence of 'other preda-

tors' from branchlel captures in areas with

.\‘. australis absent.

The MDS ordination plot (l-'ig. 3) shows

the quadrats characterised by .V. australis

absence displayed less variation in the

abundance of the 19 plant species recorded

compared to quadrats characterised by A'.

australis presence. The variation in plant

abundances may partly e.xplain dil’ferenees

in the abundance and composition of the

arthropod guilds. Variation in plant species

abundance may suppress high populations

of individual arthropod species, but

encourage a higher diversity of the overall

arthropod population because ot the higher

diversity of possible niches available for

exploitation (Vandenneer 1972). The pres-

ence or absence of .V. australis as an

understorey species in the sample areas

may have enhanced or lessened the

favoLirability of the associated habitat for
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1000 - Xa present I Xa absent

Fig. 1. Summary of total pitfall trap captures for sites with X. australis (Xa) present and absent.

iOOOO n Xa present I Xa absent

1000

Fig. 2. Summary of total branchlet captures for sites with X. cmsiralis (Xa) present and absent.

particular arthropod guilds by creating dif-

ferences in food availability or habitat

characteristics (Nicholson 1958). Most of
the arthropods represented in the pitfall

captures are ground-active and A' australis

is likely to affect the microclimate at

ground level due to increased cover and
protection (Newell 1997). The higher

abundance of the guilds 'sucking phy-
tophages’, 'scavengers’ and ‘transients' in

sites with X, australis absent suggests

these guilds may prefer lower levels of

protection or cover. The absence of X. aus-

tralis would also be expected to increase

variability in moisture and temperature at

the ground surface level through exposure

to sun and wind.

The present study clearly shows that dif-

ferences in the abundances of particular

arthropod guilds occur between sites char-

acterised by the presence or absence of X.

australis^ especially at ground level. As
arthropods were collected in winter only, it

is recommended that further investigations
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X. australis

V Present

O Absent

Dim2

Fig. 3. MDS ordination of plant abundances based on quadrats with X. ausfra/is present or absent.

{Stress - 0. 1 652, KSQ = 0.9280).

consider longer-term sampling of arthro-

pods, as numbers are likely to change sea-

sonally (Newell 1097).
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Prey preference and feeding behaviour of

two Australian glossiphoniid leeches, and the

avoidance response of their snail prey

Fredric R Govedich', Mohsen M Negm-EIdin^ Bonnie A Bain'

and Ronald W Davies^

Abstract
Two freshwater leeeli species Helobdcl/a papillomata anti Alhogioasiphonia auslraliensis, when
offered a variety of potential prey (snails, triclads, oligoehactes, corixid adults and chironomid lar-

vae) fed almost exclusively on snails. Both leech species showed a significant preference for non-
opcrculale snails (Physa acuta) compared to tiperciilale ones {Potamopyrgu.s antipoeJarum), and in

nearly all cases, consumed all of the soft tissues of each species. When attacked by a leech, opercu-
late snails immediately close their aperture and non-operculatc snails begin vigorous thrashing
movements or detach from the substrate and float to the surface. Each of these responses resulted in

some, but not all. snails escaping predation. Lynmaea tomeritosa was observed to produce a repellent

compound when attacked by a leech,which caused the leech to move away from the snail. (The
Victorian Naturalist 121 (2), 2004. 51-55)

Introduction

Members of the family Glossiphoniidae

are important predators in aquatic ecosys-

tems, feeding by means of a protrusible

proboscis on a variety of invertebrates

(Davies et at. 1979, 1997; Sawyer 1986;

Kutschera 1987, 1989. 1992; Kutschera
and Wirtz 1986: Govedich 2001) and a

few genera (e.g. Placobdella,
Placohdelloides, Themmyzon and
Haementeria) are facultative sangtiivores

on fish, reptiles, birds, amphibians and
occasionally mammals (Davies and
Wilkialis 1980; Sawyer et al. 1981;
Sawyer 1986; Negm-EIdin 1992; Moser
1995). Glossiphoniids are cosmopolitan in

distribution, occurring in both lentic and
lotic ecosystems, attached to solid sub-

strates such as rocks, driftwood or aquatic

macrophytes, and often locally occur in

large numbers (Sawyer 1986; Davies
1991; Davies and Govedich 200

1
).

Freshwater snails, one of the main prey

items of glossiphoniids, arc often used as

intermediate hosts for trematode parasites

(ie. Fasciola) which can be transmitted to

domestic animals (sheep, cattle) and
humans (Wright 1971; Loker 1986). In

' School of Biological Sciencc.s. Monash University,

Clayton, Victoria 3800
Email frcdric.govctiichrt/'sci.monash.cdu.au
- Bcnha University, Department of Parasitology.
Faculty of Veterinary Medicine, l ukh Moushtohour.
Egypt
' Central Queensland University, Rockhampton,
Queensland. 4702

addition, glossiphoniids themselves have
also been shown to be intermediate hosts

for a range of other trematodes (Taft and

Kordiyak 1973; Corkum 1975; Palmieri

and James 1976; Spelling and Young
1986a, b) and they can also serve as vec-

tors for the transmission of haematozoans

to fish hosts (Negm-EIdin 1997, I998a,b,

1999). Since these trematode species are

not typically transmitted from leeches to

humans and domestic animals, and since

many glossiphoniids are voracious preda-

tors of freshwater snails (MacAnanally and

Moore 1966; Abdallah and Tawfik 1972;

Kutschera 1987, 1989, 1992; Kutschera
and Wirtz 1986: Bronmark and Malmqvist
1986; Bronmark 1992; Govedich and
Davies 1998), this suggests that the glossi-

phoniids which prefer snails as prey could

successfully be used to control trematode-

infested snail populations (Chernin et al.

1965; Berg 1972; Klemm 1975a,b; El-

Shimy and Hamada 1990; El-Bahy 1992;

Negm-EIdin 1996).

Several predacious species of freshwater

leeches occur in Australia (Richardson
1967; Govedich and Davies 1998) but little

is known about their prey preference or

feeding behaviour. In this study prey pref-

erence and feeding behaviour are exam-
ined for two Australian glossiphoniid
species Helobdella papillomata (Govedich
and Davies 1998) and Alhoglossiphonia
australiensis (Goddard 1908) and the
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avoidance responses of their snail prey

observed.

Study sites

Both species of leech were collected

from the underside of stones and from

aquatic vegetation: HelohJclIa papilloma-

ta from Aura Vale Lake, 40 km southeast

of Melbourne. Victoria and from the

Loddon River near Guildford, Victoria;

and Alhoglossiplionia aiistraliensis from

Cardinia Creek near its outnow from

Cardinia Reservoir. 43 km southeast of

Melbourne, Victoria. Brey species were

collected from the same sites.

Materials and methods
Individual //. papillomata (n ^ 50) and

A. aiistraliensis (n = 50) were maintained

in the laborator>' (20‘'i2"C) in clear plastic

containers containing 200 ml of Cardinia

Reservoir water (pH 7.6 IK).25. satura-

tion 78.8i6.3%, salinity ^ 65.8±26.2

ppm, electrical conductivity = 148.4i-57.4

mS). Weekly behavioural observations

were made for one year on the feeding

behaviour of individuals of varying size

and maturity following the introduction of

prey. Snails, triclads, oligochaetes. corixid

adults and chironomid larvae were placed

individually into containers containing

starved leeches (n ^ 10) to determine

which prey are consumed by //. papillor-

nata and A. aiistraliensis.

Prey prelerence on snails by //. papillor-

nata and by A. aiistraliensis was deter-

mined for eight individuals of each

species. Each individual was isolated in a

container holding 200 ml of reservoir

water. Each container w'as provided with

three operculate snails. Potamopyr^iis

antipoclannn (Gray 1843) (n ' 48), and

three non-operculate snails, Physa acuta

(Draparnaiid 1805) (n ~48). Leeches were

allowed to feed for 24 hours and the num-

ber and species of snail consumed deter-

mined. R version 0.62.4 (lhaka and

Gentleman 1906) w'as used to perform an

ANOVA lest to determine if leeches con-

sumed more operculate than non-opercu-

late snails, at a probability of p <= 0.05.

Results

The snails Physa acuta and

Potamopyrgiis antipodarum w'ere the only

prey readily consumed by starved

Ilelohdella papillomata and Alboglossi-

phonia aiistraliensis. Freshwater triclads

were sometimes e.xamined by starved //.

papillomata, but feeding never occurred

and the triclads were quickly abandoned
follow ing the initial encounter. Freshwater

oligochaetes, corixid adults, and chirono-

mid larvae were rarely fed upon. Few of

these v\ere ever observed being consumed

by either leech species and none was con-

sumed when snails were made available.

However, Ilelohdella papillomata would

occasionally attach temporarily to the dor-

sal surface of a corixid. utilising it as a

solid substrate.

tielobdella papillomata and A. aus-

traliensis consumed significantly (F =

14.150, p=0.003) more non-operculate

Physa acuta than operculate

Potamopvrgus antipodanmu indicating a

strong preference for the non-operculate

snails. Immature Lymnaea tomentosa were

also consumed by both species t>f leech,

but large adults of/,, iotnentosa were often

killed but not consumed or were avoided

by adult leeches of both species. One very

large adult //. papillomata was observed

to attack a large L, tomentosa and where

the leech had pierced the snail with its pro-

boscis. a milky blue substance poured out

of the snail. When this blue cloud made
contact with the leech, it quickly backed

away and released the snail.

Over 24 hours, //. papillomata con-

sumed on average 1.13 i 0.06 SE snails

per leech, of which 88% were P. acuta and

only I 1% Potamopyrgiis antipodarum.

Alboglossiphonia aiistraliensis consumed

on average 1 .06 r 0.04 SE snails per leech

of which 80% were P. acuta, and 20%
Potamnpyrgus antipodarum.

During feeding, both //. papillomata and

A. aiistraliensis undergo a similar series of

behavioural responses leading to the cap-

ture and ingestion of a snail. Initially the

leeches have a random search pattern w ith

the head sweeping back and forth until a

snail is encountered. When the leech

touches the snail, it moves its anterior

sucker along the shell until the aperture is

found. When attacked by a leech, the snail

frequently begins to thrash back and forth,

and if operculate, the aperture is closed.

The thrashing is often very vigorous, par-

ticularly in Physa acuta, and some snails
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succeed in escaping from the leech. Snails

will also detach from the substrate and
float to the surface in an attempt to escape

the predator. Both H. papillomata and A.

australiensis often ‘probe' several snails

before successfully capturing one by
attaching both anterior and posterior suck-

ers to the snail.

Once captured, the snail is dislodged
from the substrate and pulled towards the

leech. The snail is penetrated through the

shell aperture by the leech's proboscis and

the soft tissues and fluids sucked into the

oesophagus and crop until all the soft tis-

sues are ingested, leaving an empty shell.

Occasionally, A. australiensis will discard

the anterior soft tissues (‘head’ region con-

taining the tentacles and eyes) and ingest

only the remaining soft tissues. The basic

stages of capture and feeding by leeches

are similar on both non-operculate and
operculate snails. The leech bypasses the

operculum of Potamopyr^us antipodarum

by forcing its head and proboscis between

the edge of the operculum and the shell.

Fed to satiation, a leech detaches from the

empty snail shell and moves to the sub-

strate, where it remains inactive for 6 to 24
hours before feeding behaviour resumes.

One adult leech can typically consume a

maximum of 2-3 snails per day.

Discussion

Understanding prey preferences and the

avoidance responses of predators and prey

in aquatic systems is important in food

web dynamics. Prey preference in leeches

has been attributed to food quality, palata-

bility, or the ease of detection of prey

species (Davies and Everett 1975; Wrona
el al. 1981). The avoidance response of
prey species is also important and has

direct consequences for tlie capture and
consumption of prey species (Townsend
and McCarthy 1980; Bronmark and
Malmqvist 1986). Both Helobdella and
Alhoglossiphonia feed on gastropods
(Klemm I975a,b; Sawyer 1986; Govedich
and Davies 1998), but the strong avoidance

responses exhibited by some species of

snails discourage and can often prevent

leeches from initiating feeding.

By blocking the aperture of the shell,

operculate snails initially make it more dif-

ficult for a leech to feed. Thus, when given

a choice, non-operculate snail species are

selected significantly more frequently than

operculate species, and the presence of an

operculum is an important factor in prey

preference exhibited by both If. papillor-

nata and //. australiensis. The violent

thrashing and floating responses of some
snails also inhibits feeding by H. papillor-

nata and A. australiensis but does not

determine prey preference.

The three snail species used in this study

are not endemic to Australia. Two of them,

Physa acuta and Lynwaea tomentasa are

widespread invaders, originally from the

northern hemisphere, whereas Potamo-
pyrgus antipodarum, another widespread
invader of freshwater habitats worldwide,

originated in New Zealand. All three snail

species are very common in lakes and
streams throughout Victoria and can occur

in very large numbers in some areas. In

addition, Physa acuta and Lynmaea tomen-

fosa are intermediate hosts for trematode

parasites (i.e. Fasciola) which can be
transmitted to domestic animals (sheep,

cattle) and humans (Wright 1971; Loker

1986) and Potamopyrgus antipodarum is

an intermediate host for a variety of trema-

tode parasites that infect fish, birds, and

mammals (Jokela and Lively 1995a.b;

Winterbourn 1973). Since these snails can

occur in very large densities, thereby

increasing the possibility of transmission

of parasites both to humans and domestic

animals, several different means have been

employed to control these snail popula-

tions. Application of chemicals is one
commonly used method and. more recent-

ly. introduction of invertebrate predators

has been successfully used as a biological

control (Ferguson 1977; El-Bahy 1992; EI-

Shimy and Hamada 1990; Ncgm-Eldin
1996). In areas where non-endemic snails

and their trematode parasites are a prob-

lem, it may be possible to use glossiphoni-

id leeches such as Helobdella papillomata
and Alhoglossiphonia australiensis to

reduce snail densities, thereby reducing the

incidence of snail-born diseases in domes-
tic livestock and humans.
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An extended visit by a Leopard Seal to Phillip Island, Victoria

Leanne Renwick' and Roger Kirkwood

Abstract
A 2.45 m long, female Leopard Seal Hydnirga leptonyx w'as recorded ashore 15 times on beaches
around Phillip Island, Victoria, during a 52-day period, 20 December 2001 to 10 February 2002.
Typically, it remained ashore for less than 24 hrs. Faecal analysis revealed that the seal was eating

mainly Little Penguins Eudyptula minor. {The Victorian Naturalist 121 (2), 2004. 55-59)

Introduction

Leopard Seals Hydritrga leptonyx breed

on the Antarctic pack-ice and have an esti-

mated population of -300 000 (Erickson

and Hanson 1990). Their foraging range

includes waters north of the Antarctic con-

vergence, and individuals are sighted on

beaches around Southern Africa, South
America, New Zealand and Australia (Best

1971; Gastello and Rumboll 1978;
Crawley 1990; Rounsevell and Pemberton

1994; Shaughnessy 1999). Sightings in

these regions are most frequent in winter

and early spring (Rounsevell and
Pemberton 1994; Wameke 1995).

In Victoria between 1 960 and 2000, there

were 129 reported sightings of Leopard
Seals, i.e. about three per year (Atlas of

Victorian Wildlife 2003). This compares
with an average of five sightings per year in

Tasmania (Rounsevell and Pemberton
1994). Typically, the records are of individ-

uals that remained ashore for less than a day

and were not sighted again at the same site

or nearby. On occasions, however, recog-

Phillip Island Nature Park, P.O. Box 97, Cowes, Vic.

3922

nisable individuals have been sighted sever-

al times at different locations over a period

of weeks. Due to the undoubted resighting

of some individuals at different localities,

the number of seals that have visited the

coast cannot be dclemiined accurately.

To understand the visitation of Leopard

Seals to the Victorian coast, it is impoiTant

to document the residence time of recog-

nisable individuals. Here we report on an

extended visit by a Leopard Seal to beach-

es around Phillip Island. Victoria, during

the 2001/02 summer. We also analysed the

seal's faeces to assess its diet during the

period.

Description of sightings

A Leopard Seal was first sighted on 20
December 2001 at McHaffies Beach on the

north coast of Phillip Island (Table I, Fig.

1). The same individual, recognisable by
its size and distinctive scarring, was
resighted on at least 14 occasions at sever-

al beaches, including Red Rocks, Shelly,

Summerlands, Thorny, Surf and Cape
Woolamai (Fig. 1). It was last sighted on
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Fig. 1 a. Locations of Phillip Island and previously reported sightings of Leopard Seals in Victoria

(from the Atlas of Victorian Wildlife 2003).

Fig. lb. Locations where a Leopard Seal was sighted on Phillip Island between 20 December 2001

and 10 February 2002.

10 February 2002 at Sunimeiiands Beach,

52 days after it was initially reported.

The seal was identified as a young,

female Leopard Seal, approximately 2.45

m in total length (nose to lip of hind-llip-

pers). Its body condition was considered to

be thin but improved over time. Based on

our experience with otariid body masses,

we estimated the seal to weigh 80-100 kg.

On one occasion, 21 January 2002. a green

substance was noted draining from its

mouth and nostrils and its breathing

appeared to be laboured, but on most occa-

sions no evidence of ill-health was evident.

On its last sighting it was thought to ‘look

a bit fatter' than when it was first seen

(Ben Moore, pers. obs.).

The seal usually came ashore during the

night or in the early morning, it remained

near the w'ater line, following this down as

the tide receded. It always departed from

beaches within 24 hours of arrival and did

so during a rising tide. On occasions, how-

ever. its departure was obviously an escape

response to people w'alking near. The
seal's most frequently reported haul-out

site w'as at the wxstern end of

Summerlands Beach. This was adjacent to

the ‘Penguin Parade', where tourists visit

nightly to view Little Penguins Euciytiila
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Table 1. Dates and locations of reported sightings of a Leopard Seal on beaches around Phillip
Island. (Asterisks indicate when faecal samples were collected.)

Date Sighting

20.12.01
22 . 12 .01 *

25.12.01.
09.01.02
14.01.02
17.01.02
21.01.02
24.01.02*
25.01.02*

26.01.02*
30.01.02*
02.02.02
06.02.02
07.02.02
10 .02 .02 *

McHaflies Beach, am - left overnight.
Red Rocks, am - left 12.30 pni, arrived Mussel Rocks in pm.
Summeiiands Beach. 8 pm - left overnight.
Surfies Point. Surf Beach. 10 am.
Beach at the end of Gap Rd, 10 am - gone in pm.
Shelly Beach rock platform, 1 lam • left 1 pm.
Summerland.s, 10am - left 4 pm.
Summcrlands, am - left 5.30 pm.
Simirnerlands. 3 am - left 5.30 am. back 9. 1 5 am - left 1 .30 pm,
back 9 pm.

Summcrlands, 8.30 aim still Ihere al 1 pm.
Summcrlands 9.30 am - left 5pm.
Thorny Beach, 3pm - lell overnighi.
Summcrlands, l()am - left overnighi.
Cape Woolamai, am.
Summcrlands, 10 am.

minor crossing a beach. A colony of
approximately 60 000 Little Penguins lives

on the Summerland Peninsula (P. Dann,
pers. comm.; Fig. 1).

Faeces deposited on beaches by the

Leopard Seal were collected on six occa-

sions (Table 1 ). The faeca! samples were
rinsed through a 0.5 mm sieve and careful-

ly sorted. Identifiable prey remains were
removed; bird species were identified by
their feathers, fish by their otoliths and
cephalopods by their beaks, based on refer-

ence collections held at the research centre

at the Phillip Island Nature Park, Victoria.

Results and Discussion

The seal’s appearance on Phillip Island

and its behaviour was not unusuai for a

Leopard Seal on beaches in southern
Australia. Leopard Seals seen in southern

Australia are usually described as being
thin and mostly are juveniles, although
adults also occur (King 1983; Rounsevell

and Pemberton 1994). They are considered

to be near the edge of their range
(Rounsevell and Pemberton 1994) where
feeding conditions could be sub-optimal.

Moreover, most of the seals arc juveniles

that could have poorly developed hunting

and navigational skills (Rounsevell and
Pemberton 1994). Also. Leopard Seals are

slim in appearance compared with other

phocids, such as Elephant Seals Miroimga
leonincn so this ihin appearance does not

necessarily imply ill-health. The Phillip

Island seal was suftlciently healthy to sur-

vive for at least several months and was

eating, as demonstrated by the regular
deposition of faeces on the beaches.

Reviewing the Atlas of Victorian
Wildlife database for the period 1960 to

2000, and assuming individuals could be
recorded in the same area (within about
100 km) over periods of up to two months,

we conclude that an average of two
Leopard Seals come ashore on Victorian

beaches each year (range 0 to 7). On most
occasions, the reports suggest visits of
short durations, but this is not always the

case, and the extended visitation of 52
days to Phillip Island, was not unprece-

dented. In 1977, one or two Leopard Seals

(individuals of both sexes were reported,

R. Wameke pers. comm.) were frequently

sighted on beaches along the central

Victorian coast, including Phillip Island,

between 31 July to 30 September, i.e.

about 60 days. In 1990, there was a similar

series of visits by a lone Leopard Seal (or

perhaps a number; some descriptions of
the seal connicted, R. Warneke pers.

comm.) to beaches west of Port Phillip

Bay; the reported sightings occurred over a

72 day period, I 7 August to 28 October.

Perhaps the most unusual feature of the

seal’s visit to Phillip Island was that it

occurred during summer, whereas most
Leopard Seal visits to South-Eastern
Australia are in winter and spring
(Rounsevell and Pemberton 1994;
Warneke 1995). The peak visitation in

winter and spring may be intluenced by
movements of the seals away from pack-
ice regions, which achieve their maximum
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extent at that time of year (Rounsevell and

Eberhard 1980: Besler and Roux 1986). In

fact, near five-yearly peaks in relative

abundance of Leopard Seals in temperate

seas have been related to live-yearly lluc-

tuations in the extent of the sea ice (Tesla

et al. 1991). The visits in summer may
simply indicate that southern Australian

waters are w ithin the Leopard Seals forag-

ing range year-round.

Faecal samples from the IMiillip Island

Leopard Seal consisted almost entirely of

the remains of Little Penguins, a prey

species ilial has been reported previously

for this seal in South-Eastern Australia

(Shulz and Menkhorsl 1984; Warneke
1995). Seabirds are a common component

in the diet of Leopard Seals elsewhere in

their range (e.g. in Antarctica, Rogers and

Bryden 1995; and the Sub-Antarctic.

Walker cl al. 1998). In South-Eastern

Australia. Little IV'nguins. along w ith the

abundant. migratory Short-tailed

Shearwater Puffimis tenuirosiris (see

Warneke 1995). potentially represent an

important food source for Leopard Seals.

We also identified >50 beaks from Gould's

squid Notolociuriis gou/di. liased on a

regression for lower rostral length to man-

tle length (M L = 38 x [LR L * 0.711.

O'Sullivan and Cullen 1983) two of the

beaks were Irom squid >20 cm long and

the remainder wxn*e from individuals <12

cm long. Only the larger individuals are

likely to have been prey of the Leopard

Seal, the rest probably deriving from the

stomach contents of the penguins (see

Cullen ct al. 1992). Several small, heavily-

eroded otoliths frt>m Red l^ait

Emme!ichthys nilidus also probably

derived from the ingested penguins. In

addition, we recovered one passive induc-

tion transponder, an identillcaiion chip that

had been implanted in a Hedging penguin

chick at the lAmguin Parade 10 days earlier.

It is not surprising that penguin was the

major dietary component of the Leopard

Seal, considering the seal's preferred resting

site (Summerlands Beach) is a main landing

beach for Little Penguins. The seal's atten-

dance coincided with young chicks Hedging.

Considering their unpractised swimming

skills, these young w^ould have been particu-

larly vulnerable to the seal.

Concluding remarks
Leopard Seals are commonly seen on

beaches in South-Eastern Australia and in

most years individuals arc reported along

the Victorian coast. For example, prior to

2001, Leopard Seals liad been reported on

and around Phillip Island in 1963, 1974.

1977. 1978. 1992 and 2000 (Atlas of I

Victorian Wildlife 2003). More informa-

tion on the frequenc> and duration of visits

would improve our understanding of this

species and its role in local marine ecosys-

tems. We therefore encourage observers to

report ail sightings of Leopard Seals to

local w'ildlife officers.

The value of sightings can be greatly

improved by recording individual charac-

teristics, such as sex. Male Leopard Seals

can be recognised by the penile opening

and often an asst>ciated wet patch on the

lower belly, w'hereas the lower belly of

females is smooth. Recognisable injuries,

scaring or colouration patterns are also

useful to record and a photograph can

greatly aid individual identillcaiion. Other

features to record include approximate

length and weight.
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Notes on the birds of Lady Julia Percy Island,

western Victoria

I 2 I

Peter Dann
, Moragh Maekay\ Roger Kirkwood and Peter Menkhorst'

Abstract
A total of 11 species was observed during five visits to Lady Julia Percy Island in 2000-2003.
including two species not previously reported there (Kelp Gull Larus dominicimus and Black-shoul-
dered Kite Elamts axiUaris). Tlie discov'ery of breeding Kelp Ciulls on the island makes this only the
third breeding location recorded for this species in Victoria. Population estimates of breeding Little

Penguin Eiidyptula minor. Short-tailed Shearwater llifflnns tcmuroslri.s and Kelp Gull were made in

January 2000. Numbers of breeding penguins appear to have declined since a seabird census in

1978-79, while those of shearwaters have increased. The decline in penguin numbers on the island
may have been associated with increasing numbers of Australian Fur Seals Arctocephalus pusiUiis
doriferus or a widespread mortality of pilchards Sardinops sagax. [The Victorian Naturalist 121 (2) 2004
59-66)

Introduction

Lady Julia Percy Island (140 ha) is one of
the larger Victorian off-shore islands but,

unlike most, it is volcanic in origin

(.lennings 1959). The island has a long histo-

ry of human activity, first as a spiritual site

for the Gunditjmara people and, after its

European discovery (Ciranl 1803), as a place

visited by sealers and guano collectors

throughout the 19 ' century. Rabbits were
introduced in 1 868 and it was stocked with

' Phillip Island Nature Park. P.O. Box 97, Cowes.
Phillip Lsland, Victoria 3922. Email: pdann(crpcn-
guins.org.au

- “Riverbend". Bass Highway. Bass, Victoria, 3922.
Australia
’ 11 Haig Street, Heidelberg Heights, Victoria, 3081,
Australia

pigs and horses between 1879 and 1908
(Mahony 1937). Rabbits have increased to

the extent that they have severely damaged
the island's vegetation (Pescotl 1968).

The island has been visited by naturalists

on a number of occasions since the McCoy
Society Expedition in 1936 made exten-

sive observations of its natural history

(Edmonds 1937; Mahony 1937; Patton

1937; Wood-Joncs and Tubb 1937). The
most detailed survey of avifauna in recent

times was carried out in November 1978
and January 1979: this study was subse-

quently published together with an exten-

sive review of previous ornithological vis-

its (Norman et al. 1980).

Vol. 121 (1)2004 59



Contrihiitiom

Tabic I . Maximum numbers ot'birds recorded or estimated on Lady Julia Percy Island on live visits

between January 2000 and January 2003. + - present, no numbers available. Species recorded breed-

ing marked in bold. Nomenclature follows Christidis and Boles (1904)

Species 4-10

Jan
2000

21-22

Jul

2001

6-7 18-20

Mar Jul

2002 2002

6-10

Jan
2tH13

Black Swan Cvgniis atralus -f

Little Penguin Eiidyptula minor r 630 30 + +

moulting

Common Diving-Petrel Pelecanoides

urinathx dead only dead only

Fairv Prion Pachvpfilci turtur C.500 4-
;

Short-tailed Shearwater Pnffums tenmrostris C.162 000 + +

Black-faced Cormorant PhalacrocortLX

fuscescens 5 2 1

White-faced Heron Egrctici novae-

hollandiae 4 1

Black-shouldered Kite Elanus axillaris 1

White-bellied Sea-Eagle Haliaeelus

leucogasier 1
-1-

Swamp tlarrier Circus approximans 9 4- 1 3

Brown Falcon Falco berigora + 2

Peregrine Falcon Falco peregrinus 4 -1- 2 adults and

2 juveniles

Nankeen Kestrel Falco cenchroides 1
-1- + 2 adults and

1
juvenile

Sootv Ovstercatcher Haematopus 2 adults

fuHginosus 10 2 and 1 chick

Masked Lapwing VaneUus miles 4 4

Pacific Gull Lams padficus 1

Kelp Gull Lams dominicanus 26 adults 4 adults 8 adults 16 29 adults, 8

and 2 and 5 juveniles &
juveniles juveniles 2 immatures

Silver Gull Lams novae-

hollandiae 55-100 4- + 13 70

Crested Tern Sterna hergii 2

White-fronted Chat Eplhianura

albifrons c. 30 4- 4- 4-

Skylark Aiauda amensis c. 20 + 4-

Richard’s Pipit Anthus novaesee-

landiae c. 15 4-

European Goldfinch Carduelis carduelis +

House Sparrow Passer domesticus 12

Welcome Sw'allow Ilirundo neoxena 6 4- 4- 4-

Little Grassbird Megaluriis

gramineus c. 30 4- + 4-

Common Starling Sturnus vulgaris c. 20 + 40

Parks Victoria, which manages the island

as a wildlife reserve, embarked on a rabbit

eradication program in 2000. It is the

intention of this study to provide baseline

data for monitoring the effects ol this erad-

ication on the island's seabird colonies, as

suggested by Norman et tiL (1980). We
visited the island in January 2000, July

2001, March and July 2002 and January

2003. On the first occasion, we mapped

seabird colonies and surveyed the island's

avifauna thoroughly; during the other four

visits we made incidental observations of

birds as they were encountered during the

course of studies on the ecology of

Australian Fur seals Arcfocephalus pusil-

Ills doriferns.

Methods
The island was visited for a total period

of 19 days from 4-10 January 2000, 21-22

July 2001 (RK only), 6-7 March 2002 (RK

only), 1 8-20 July 2002 (RK. only) and 6-10

January 2003. All species were noted

while making complete traverses of the
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Dinghy Cove Cape

Fig. 1. Map of Lady Julia Percy Island showing place names mentioned in the text and the distribu-
tion of adult Kelp Gulls (number of birds shown) in January 2000.

island each day for five consecutive days

in January 2000, two consecutive days in

January 2003 and, incidentally, around seal

colonies at other times. Birds flying out at

sea have not been reported here. Seabird

colonies were mapped in January 2000. All

individual Little Penguin Eudyptula minor
burrows were counted. Only occupied bur-

rows or those showing signs of recent

occupation (i.e. fresh digging or excreta)

were included in the counts. For Short-

tailed Shearwaters Piijfinus temiirostris.

density estimates were made for the larger

breeding areas and complete counts in the

smaller areas. The number of burrows of
breeding shearwaters in larger areas was
estimated from the product of 25 randomly
selected 5 x 4 m quadrats and the estimat-

ed colony area measured on the ground.
Shearwater colony identification followed

that of Norman et at. (1980). Occupied
Fairy Prion Pachyptila turtur burrows
were noted as they were encountered dur-

ing the penguin and shearwater surveys.

An aerial photo taken for Parks Victoria in

April 2000 w'as used to map seabird
colonies, and the scale was determined
from a measurement on the ground
between two features obvious on the pho-

tograph.

Results

Species

A total of 27 species was observed on
Lady Julia Percy Island during the five vis-

its, including two species (Kelp Gull Larus
domirucanus and Black-shouldered Kite

Ekvms axillaris) not previously recorded

for the island in the literature (Table 1).

The former species was also recorded
breeding at this location for the first time.

All other species seen by us (Table 1 ) have
previously been recorded on the island. A
further 1 8 species have been recorded pre-

viously (Norman et al. 1980) but these

w^ere considered occasional visitors or

vagrants.

Distribution and abundance ofseabirds
Little Penguins

A total of 3 1 7 active burrows was count-

ed on the island in January 2000. These
burrows were concentrated in live areas:

around landing sites at Dinghy Cove (105
burrows), at Seal Bay (29), above Seal Bay
(60) al Delta Reef ( 1 ) and McCoy Platform

(123 burrows; Figs. 1 and 2). At Dinghy
Cove, all breeding sites W'ere under sub-

stantial rocks and most were in the top half

of the scree slope in areas of lesser seal

activity. Several dead penguins, apparently

squashed by seals, were found in the lower
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Fig. 2. Distribution of Little Penguin burrows in 1978-79 (a) and 2000 (b) at Lady Julia Percy Island.

Distribution in 1978-79 taken from Norman et al. (1980).

Fig. 3. Distribution of Short-tailed Shearwater burrows in 1978-79 (a) and 2000 (b) at Lady Julia

Percy Island. Distribution in 1978-79 taken from Norman et at. (1980). The long narrow strip of bur-

rows near the centre of the island was in a slightly different location in the two surveys [compare (a)

and (b)1 and is presumed to be a mapping error from 1978-79.

scree slopes but it is not known whether

they had died from other causes before

being squashed. Similarly, at Seal Bay,

penguin breeding sites were sparsely dis-

tributed under rocks on the scree slope;

eight dead penguins, which also appeared

to have been squashed, w'erc found there.

The majority of penguin burrows (in soil)

was distributed around the periphery of the

main seal loafing area on the plateau above

Seal Bay (Fig. 2). Fourteen penguins were

found sheltering in the two caves during

daylight at the western end of Seal Bay.

In January 2000, 246 (77.6% of the 317

examined) penguin burrows were unoccu-

pied. 19 (6%) contained adults only, 23

(7.3%) held eggs with or without adults

and 29 (9.2%) contained chicks with or

without adults.

Short-tailed Shearwaters

Shearwater burrows were concentrated

around the outer edge of the island (Fig. 3)

and their distribution covered an estimated

36.03 ha (Table 2). The estimated total

number of burrows was 80 874 (Table 2).
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Table 2. Estimates of numbers of Short-tailed Shearwater burrows on Lady Julia Percy
Island, January 2000. Colony identification follows Norman et al. (1980).

Colony Area (ha) Burrow density/m
(mean ± s.e.y no, ofquadrats)

Estimated
burrow total

A HM 2436
B 2.05 0.29 ±0.05, 6 5945
C 0.90 2610
D 5.84 0.34 + 0.03,8 19856
E 6.85 13015
F-J&M 4.52 8588
K 0.96 0.19±0.03,5 1824
L 3.61 6859
T 6.85 0.25 ±0.07, 6 17810
Rest 3.61 All burrows counted 1931

Total 36.03 80874

Kelp Gulls

Twenty-six adult Kelp Gulls were record-

ed daily between 8-10 January 2000 as well

as five young (two of which were almost

Hying). Three nests were found, two w'ith

one egg and one with two eggs. Five pairs

were well dispersed around the island (Fig.

1), while another 16 adults congregated
with the five young at the top of Seal Bay
(Fig. 1) on the edge of a bare area where
the seals loaf It is not known if the gulls

bred there or had moved there from other

parts of the island. The seals appeared to

provide the main source of food for Kelp
Gulls on Lady Julia Percy Island. Extensive

observations over three days in January
2000 revealed that, at that lime, adult gulls

rarely fed on anything other than squid

remains regurgitated by seals.

In January 2003, 29 adults were seen on
the island on two consecutive days, as well

as eight fledged young and two birds in

their second year. AIL except a pair of
adults and a newly Hedged chick, were at

the top of Seal Bay around the seal loafing

area. There were two nests with two eggs

and one with one egg and one brood of two
chicks less than one week old in the area.

There were also two empty nests in the

same area.

Fairy Prions

In January 2000, downy young of Fairy

Prions were found singly in burrows in

large numbers at Seal Bay (c'.450), above
McCoy Platform (c. 110) and in Dinghy
Cove (C-.37). A complete census of this

species was not attempted.

Common Diving-Petrels
The remains of a number of Common

Diving-Petrels Pelecanoides urinatrix

were found around the periphery of the

plateau during the two January visits.

Sooty Oystercalchers

A colour-banded Sooty Oystercatcher
Haematopus longirostris (one of a pair)

observed at Dinghy Cove on 6 January
2000 had been banded at Flinders,

Victoria, in March 1998 as an adult
(Victorian Wader Study Group, unpub-
lished data).

Discussion

Distribution and abundance ofseabirds
Little Penguins

The number of penguin burrows (317)
found during this survey was considerably

less than has been reported previously
(McKean 1962; Reilly 1977; Norman et al.

1980). While McKean (1962) considered

that the island was the largest nesting area

in Victoria, with 5,000-10,000 burrows;
Reilly (1977) estimated that there were
1,260 burrows in Dinghy Cove and Seal

Bay and Norman el al. (1980) calculated,

from counts and extrapolations of mean
densities and areas, a total of about 2000
burrows. The breeding season was half

way through at the lime of the census in

January 2000 and, consequently, evidence

of earlier breeding may have been missed.

However, the error associated with the tim-

ing of the census is unlikely to have
accounted for such a dramatic discrepancy

with earlier work.
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There have been two phenomena during

the past 20 years that may have contributed

to declining numbers of penguins at Lady

Julia Percy Island. The first has been the

large increase in the number of Australian

Fur Seals breeding on the island (Pescolt

1968; Shaughnessy cf uL 2002), and the

second was the widespread breeding fail-

ure and mortality of penguins in Victoria

following a pilchard Saniinops mor-

tality in 1995-96 (l)aim et al. 2000) and

again in 1998.

The number of seals on Lady Julia Percy

Island increased at an annual rate ol 1.7%

between 1976 and 2000 (Shaughnessy ct

al. 2002) and their increased activity may
have reduced the availability of nesting

sites and the survival of penguins. The

number of sites at which penguins can

come ashore on the island is limited by the

steep cliffs around most of the perimeter

(Tarr 1954; Pescotl 1976; Norman e/ al.

1980) and access to the majority of the

island is from McCoy I’latfomi or through

the seal colony at Seal Bay. Seal activity

now extends up to 500 m inland abo\e

Seal Bay and McCoy Platform. Most of

the area is devoid of vegetation and the

soil is compacted, rendering it unsuitable

for breeding penguins. Norman et al.

(1980) estimated that there were 1600 bur-

rows in this area in 1978. yet we counted

only 123 burrows. In addition, the unusual-

ly large number of dead, squashed pen-

guins around Dinghy Cove and Seal Bay

may suggest that accidental mortality

caused by seals could be contributing to a

decline. C'rawford ct al. (1995) identified

two former penguin breeding sites in South

Africa where current high densities of

South African Fur Seals A. p. pusillus

effectively exclude breeding of African

Penguins Sphenisciis demersus.

Shaughnessy cl al. (2002) reported tor

the first time the breeding of New Zealand

Fur Seals A. forsteri on the island in 2000.

The increase of this species may also have

some impact on the numbers of penguins

on the island as this species is a known

predator of penguins (S. Goldsworthy pers

comm) unlike /L pusillus which is not

known to feed on them (R. Kirkwood

unpublished obs.).

Another possible cause of a reduction in

breeding penguin numbers could have

been the 1995-96 pilchard mortality. Its

contribution to a decline in penguin num-

bers on the island is difileult to quantily;

however, there was some evidence of

increased mortality of penguins and

reduced breeding success after 1995 at

other sites in Victoria, including Port

Campbell, some 90 km to the east (Dann cl

al. 2000).

Short-tailed Shearwaters

The area occupied by Short-tailed

Shearwater burrows has expanded by c.

85% in the 22 years between 1978 and

2000. Most of the expansion has been in

the north-east around Cape Frederick and

along the eastern shore to Thunder Point

and south of Seal Bay (Fig. 3). What were

small colonies along the eastern shore in

1978-79 (Norman et al. 1980) had

increased substantially by 2000 and some

discrete colonies had expanded and

merged. In addition there were several new

areas of breeding shearwaters north of

Thunder Point.

Fstimates of burrow' density were also

considerably higher in January 2000 than

in November 1979 (mean 0.27 burrows per

m in. 2000 compared with 0.10 burrow's

per m calculated from Nonnan et al. 1980;

Table 2). Although methods of assessing

burrow densities were (deliberately) simi-

lar in both studies, it is not known to w hat

extent differences in the timing of sam-

pling may have contributed to differences

in the burrow density estimates. Lower

burrow densities due to nest lailure, rather

than the greater ones recorded here, might

be expected in January compared to

November.
The larger area occupied by breeding

shearwaters, coupled with the higher esti-

mates of burrow' densities in 2000, resulted

in an estimated burrow total for the island

5.29 limes that estimated in 1978 by

Norman et al. (1980) and more like the 90

000 estimated by Wheeler (1965) in 1964.

The increase in shearwater numbers is

unlikely to have contributed to the decline

in penguin numbers because the shearwa-

ters have not moved into the areas where

penguins were recorded previously by

Norman et al. (1980).
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Kelp Gulls

The presence of breeding Kelp Gulls
makes this only the third breeding location

reported for the species in Victoria. Robert
Wanieke first recorded this species breed-

ing in Victoria at Seal Rocks (south-west

of Phillip Island) in 1%9 (Harris and Bode
1981). The second breeding location
recorded in Victoria is on the westeni end
of Phillip Island where a pair nested from
1996 to 1999 and raised several young
(Dann. unpublished obs.). It is not known
when the birds commenced breeding on
Lady Julia Percy Island but they were not

recorded by Norman et al. (1980) in 1978

or by previous ornithologists (Wood Jones

and Tubb 1937; Tarr 1954; McKean 1962

in Norman et uL 1980; Wheeler 1965;
Pescott 1968. 1976; Atlas of Victorian
Wildlife 2003). Several birds were
observed behaving territorially on the

island in January 1995 (Fames pers.

comm.) and may have been breeding at

that stage. It is likely that the actual breed-

ing population during 2000-03 was close

in number to the 26-29 adults that were
counted on the island during our January
visits, although not all were actually

recorded breeding.

Potential effects of rabbit control on
avian distribution and abundance on the

island

The removal of rabbits is likely to have a

substantial influence on the vegetation

structure and floristics of the island

(Norman 1970; Norman and Harris 1980)

and correspondingly affects the numbers
and distribution of some birds there.

Burrowing seabirds, such as penguins and
shearwaters, could benefit from increased

vegetation cover through a reduced inci-

dence of burrow collapse and belter burrow
insulation in vegetated areas. Breeding
Short-tailed Shearwaters invaded previously

eroded areas after they became vegetated

following the removal of rabbits on Rabbit

Island, Wilsons Promontory, Victoria
(Norman and Harris 1980). .Some resident

land birds, such as Little Grassbirds
Megalitnis gramineus, may also benefit

from any increased vegetation structure,

cover and diversity following rabbit eradi-

cation. Swamp Harriers Circus approxi-
mans may experience a drop in numbers if

they are unable to switch from rabbits to

alternative prey, particularly as the island

has no other small mammals.

Other species recorded previously hut not
published in Norman et ai (1 980)

Additional species recorded by PM on a

previous visit between 8-10 December 1973

were the Great Cormorant Phalacrocorax
carho and House Spatrow Passer domesti-

cus. The Great Cormorant had not been
recorded previously or subsequently.
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Some effects of the recent drought on the fauna of Rushworth

Forest

Rushworth Forest is located in the Box-

Ironbark region of central Victoria, imme-

diately south of the township of

Rushworth. on the inland slopes of the

Great Dividing Range. Rushworth Forest

is considered the largest remnant of Box-

Ironbark forest in Victoria (Wilson and

Bennett 1999). The forest is largely com-

posed of Red Ironbark and Grey Box with

stands of Yellow Gum. some Red
Stringybark and Red Box amongst others.

These trees (lower at different times of the

year, but over winter there arc usually

many trees in llower. providing an abun-

dant source of nectar that attracts and

nourishes a wide range of fauna, including

invertebrates, birds and marsupials. Many
blossom nomads and migratory ncctivo*

rolls birds such as Swift Parrot. Musk,

Little and Purplf-crowned Lorikeets and a

wide range of lloneycalers including

Fuscous. Yellow-faced. White-naped.

Black-chinned and Noisy Friarbird

descend on the forest at certain times of

the year for this feast. 1'his flowering is

also a valuable source of carbohydrates for

the arboreal marsupials of tlte forest,

notably Yellow-fooled Antechinus. Sugar

Glider and Brush-tailed Phascogale. Over

the last few years, the level of annual rain-

fall has been well below average and this

has led to many obvious effects on the

Bora of the forest. Last winter (2002) most

of the Ironbarks. Boxes and Yellow Gums
failed to llower and. as a result, there were

relatively few records of migratory and

nomadic birds in the forest. Swift Parrots

largely bypassed the region and eitlier

stayed closer to the coast or tra\elled much

further north (T^aros 2002: Tsaros pers.

comm.). I-LiscoLis Honeyeaters largely left

the forest and W'cre recorded in large num-

bers on the coast of NSW with some,

unusually, being recorded in SA.

The effects of the drought on tlie seden-

tary. nocturnal mammals of the forest are

more difficult to determine. I'he Fauna

Survey Group of the F'NCV has been mon-

itoring numbers of Sugar Glider and

Brush-tailed Phascogale using nestboxes

that have entry holes designed to admit

only small animals (Dashper and Myers

2003; Myers and Dashper 1999). A num-

ber of these nestboxes arc located on what

could best be de.scribed as marginal habi-

tat. poor soils supporting mainly small

diameter Red Ironbarks with few natural

hollows. These nestboxes have a high

occupancy rate by Sugar Gliders and

Phascogales (Dashper and Myers 2003).

Over the last four years the numbers of

Phascogales recorded in these nestboxes
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over winter has declined from 10 in 2000
to zero animals recorded in 2003 (Fig. 1).

This is the first time that no Phascogales
have been found in winter in these boxes
during the eight years that they have been
monitored. Due to the low numbers of
Phascogales delected, even in good years,

the apparent decline could be a result of
random change, however the numbers of
Sugar Gliders in these nestboxes have also

declined markedly during this period to an
unprecedented low number (Fig. 1). The
Phascogales usually present in winter in

the nestboxes are females who are either

pregnant or wnth young. These animals
remain in a single nestbox for long peri-

ods, so it is likely that the single sampling
of nest boxes is indicative of the popula-
tion trend in this marginal habitat.

Interestingly, because the Phascogale
breeding season is already over, it will take

until next season before Phascogale num-
bers can start to build up again, providing
conditions are favourable. At a population

level, this decrease in abundance of
Phascogales in the more marginal habitats

of Rushworth Forest probably will not
affect the long term viability of this popu-

lation. However, in smaller, more isolated

patches of forest this drought could have
led to the local extinction of some
Phascogale populations. Although male
Phascogales disperse over great distances,

females disperse only a short distance
(Soderquisl and Lill 1995). It is, therefore,

unlikely that recolonisalion of isolated rem-
nant forest patches would occur rapidly, if

at all.

Stuart Dashper
13 Ryan Si, Brunswick East

Victoria. 3057
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Life in the Urban

I was walking in Rushy Park Wetlands

one day. but instead of following the bike

path along and t)\er the hillside fomicd on

top of the old lip site 1 went straight ahead

towards Dandenong C’reek, away from

places where regular walkers and bike rid-

ers go. 1 w'as searching for possible fox

dens and checking known hot spots against

the GPS. I had been working on the fox

project in Dandenong C’reek Valley {The

Victorian Sa^l(rulis\'2{^{)2. 119, 269-275)

for about a year and I w'as yet to see an elu-

sive red-furred and mainly nocturnal canine

until today! My lucky day! March, early

afternoon, I found footprints in the ground

still sol’l alter autumn rains, fhey looked

fresh - possibly from the night before. The

path disappeared into a thin track heavily

overgrown by weedy herbage ami grass and

1 caught a glimpse of something moving

ahead - most likely rabbit or hare (or so I

thought) - although I had never seen either

in the Wetlands before. Rut no! Those foot

prints were really fresh, about five minutes

before me. and then a fox appeared. Jump-

ing through the ground cover and turning to

give me a quick glance before loping away

again, fhere was a large fallen tree ahead

and the fox ran for this, leapt onto one ot

the branches and ran along it until he had a

clear view ol’ me. I slopped and we eyed

Parklands - Foxes

each other. Then, as I moved, he turned and

ran back along the branch, leapt off and

disappeared into the Phragmites. honey-

suckle and blackberry beliind.

My second daytime fox sighting was
only a week later in similar circumstances,

still March, a fine and sunny afternoon

and. again. I was checking den sites for

GPS readings, this time in a natural rem-

nant in Jells Park, i had visited this particu-

lar den site before. It was completely sur-

rounded by natural trees and grass and

built among the roots of Silver and Black

Wattle not 20 m from Jells Road. In the

previous November, it had been a very

active den site and dead C't)mnion Ringtail

Possum. Black Rat and various bird

species remains were spread around.

1 thought it w'ould be easy to Hnd in only

a small remnant and 20 m Irom Jells Road,

but no. 1 found 1 had walked straight past

and uphill to the fence. I turned to retrace

my steps and. suddenly, tliere was a fox! A
tine specimen, head up and tail Hying - we
looked at each other. 1 remembered that

this time 1 had the camera with me and

tried to reach for it surreptitiously. No way!

The fox was off across my path and head-

ing downhill. 1 followed and sure enough

found the den site (but not the fox).

The third fox sighting was not memorable.

It was morning, late winter, at the

Scoresby Freeway reservaiitm and

in the distance amongst rabbits

and w’eeds. but the fourth fox

sighting was the best of all. and

the worst, as I didn't have the

camera with me.

It was two years later and March

again and the morning began wet

and overcast. I made a late deci-

sion to risk the weather, but

thought it wiser not to lake the

camera with the threat of rain. By

the lime 1 arrived at Bushy Park

(the farmland side of the creek

this lime) the keen northerly had

blown the rain away. As I wan-

dered down the hill 1 saw' a move-

ment in the long grass ahead of

me. Again I thought ol'a hare, but

this W'as bigger and, as 1 watched,

it moved again. A fox! Totally
Fo.x photographed at Keith Turnbull Research institute

(not in Dandenong Creek Valley) March 1998
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oblivious to my presence, not 10 m away!
It was attempting to pounce on something,

a House Mouse or rat, cither for its break-

fast or a last morsel before retiring for the

day. The fox's head was cocked, a whirl of

a turn, a leap and all concentration on its

prey and I regretted having no camera for

five long minutes until 1 moved enough to

attract its attention. The fox checked me
out, then decided there was safety in dis-

cretion and it loped away into the nearby

remnant.

There was no more rain again that day,

and I vowed then never to venture out at

that time of the year without the camera.

And I give you fair warning that if you
happen to encounter a mad woman with

camera and zoom lens in any out of the

way spots of urban parklands in March,
then you are probably looking at me.

Anne Morton
10 Rupicola Crt

Rowville, Vicloria 3178

Wombats in winter

Over the years I have wondered how
wombats go about their life in a snow-cov-

ered landscape. The Common Wombat
Vombaius ursimis does not lit the bill as an

animal of deep snows, it has short legs, a

fairly high ratio of weight to foot surface

area and feeds primarily on grass (Triggs

1988). The species was certainly caught

out in deep snow in the big winter of 1981

when numbers crashed. It seems only fair-

ly recently that numbers have recovered

and pushed up into some higher areas

where 1 have no recollection of them in the

1970s or 1980s. The grid that has been live

trapped to monitor Broad-toothed Rats

Mastacomys ftiscits since 1978 never had
problems with wombats upsetting traps

until recent years - then again, Swamp
Wallabies Wallabia hicolor didn't occur

there either until about the same time - that

warmest decade of the century, the 1990s.

In the 1980s, however, in the areas I was
studying, there wasn’t much opportunity to

take an interest in wombats - they just

weren't there.

The January-l-'cbruary 2003 llres brought

the need to look at the mammals in the

Snowy Mountains and how they W'crc cop-

ing with their first winter post-fire, so I

w'as forced to find the lime to take that

interest in wombats I'd always professed.

There were other species that were just as

time consuming though, but in different

seasons. For small mammals, such as the

Broad-toothed Rat, there was the annual

live-trapping program in February and
early April to catch, mark, weigh and check

on the animal’s condition before its release.

For the Mountain Pygmy Possum

Bwramys parvus, this is done only in early

December at the same time as the first

post-winter monitoring of Broad-toothed

Rats. For other animals, such as feral foxes,

there has been regular monitoring of a scat

transect and of tracks on the snow to check

on numbers in relation to the control pro-

gram conducted each winter.

The large areas wiiere undergrowth did

not regenerate after the fires allowed
access by skis to areas that previously

were often inaccessible in the variable

(read shallow) Australian snow. As 1

moved around after the wombats, I found

plentiful evidence of Common Ringtail

Possums Pseuclocheirus pcrcyrinus in both

unburnt and burnt areas (they seem to have

a preferred tree under which, possibly

while grooming, they deposit their drop-

pings for the night). Swamp Wallabies

seemed more visible too and I w'as able to

watch an individual from about 20 m as it

stretched its forepaws through a hole in the

snow in a bank and pulled out pawfuls of

vegetation to eat, sometimes ‘one handed',

sometimes less casually using both paws.

Of all the mammals that occur above the

snowline, the one that seems easiest to fol-

low is the wombat. It has a home range,

burrows that it visits on its nightly rounds,

it leaves tracks on the snow in profusion

and has well-used routes. So the past win-

ter saw me out after each snowfall for the

ensuing two days, following live wombats
on one day and a different four on another

until the tracks became too confused and

I had to wait for the next snowfall. The
aim of the study was to look at wombats in

totally burnt areas and compare their home
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range and feeding with wombats that had

access to both burnt and unburnt areas.

One thought I had was that although

wombats may be good at surviving bush-

fires by using their burrow as a llre-proof

bunker, they may have trouble with the

ensuing winter. However, one advantage

for the wombat in these conditions is its

ability to live on almost nothing. It has a

stomach that is a third larger for its weight

than occurs in other herbivores, it uses fer-

mentation as a second step in digestion

and, overall, wombats are three times more

efUcient than kangaroos in the use of food.

The results of this study, especially the

analysis of their food from droppings, will

take some time to put together, but the

winter's work did reveal some interesting

facts about wombats. How. 1 always won-

dered, does a wombat find its way in the

snow? In a ‘normal’ wombat landscape

there are well-worn paths, there arc piles

of dung deposited on high sptHs. and there

may be other scent marks along their

routes, but what happens when the tracks

are covered and the scent marks are buried

beneath the snow? The wombats were still

able to find buried burrows digging

down through more than a metre and a half

of snow to one burrow I examined and

finding the entrance exactly. In another

case, however, the wombat missed the

mark by about a metre and had to dig a

trench downhill to the entrance. Following

a wombat's track I noticed small brown

marks in the snow. At llrst ! thought they

were meltwater drops out ol' the trees, but

there was one drop after every fourth foot-

print. The wombat was carefully marking

its outward trail in deep fresh snow and, at

the end of the night, the track came back

and merged with itself for the run back to

the burrow. Once 1 knew what I was look-

ing for, I regularly found these drops on

wombat trails in new snow.

Most of the time, I could follow the wom-
bat's nightly trip, seeing where it had dug

away the snow to reach grass, where it had

gnawed bark off the base ot a tree trunk,

dug out roots, and met another wombat
way up on the Kerries, where no right-

minded wombat would be found in a ‘nor-

mal’ year (and follow its tracks where it

was chased by the other wombat from over

Finns River w'ay). but one wombat was

able to keep some of its nocturnal wander-

ings a secret. As James Woodford writes.

"Wombats seem to suffer life above
ground as a necessary evil.” One wombat
in an unburnt patch in the Whites River

area took this to extremes. Us patch con-

sisted of old thick Mountain Plum Pines

Podocarpns lawrencci and other shrubs.

These hold the snow off the ground and

provided a large subnivean space, which is

normally only occupied by the small mam-
mals rodents and antechinuses. But this

subnivean space w'as big enough for the

wombat to forage beneath while \ could ski

over the top. This, by the way, seems to be

the record for the world's largest sub-

nivean inhabitant! It must have foraged

there for nearly two full nights, seemingly

only coming out from beneath the snow to

cross a vehicle trail and then disappear

back under the snow.

So how' did they survive the fire? While

one wombat, living and foraging in a burnt

area on the walk into Rainbow Lake, w'ent

up to the edge of the unburnt habitat, it

never foraged there. Another wombat, with

two burrows in unburnt bush above the

main road between Smiggin Holes and

Perisher Valley, would regularly cross the

road to the burnt area below the road. This

had a number of advantages. Firstly, wom-
bats are able to feed on the shortest blades

of grass. This was obviously handy with

all the fresh green pick that came back

after the fire. Additionally, the fresh green

grass was on a north-facing slope and, for

most of the winter, w as bare of snow, mak-

ing the grazing easier. For this wombat, the

biggest danger in the winter after surviving

the fire was crossing the road!

Ken (ireen
NiUional I’arks and Wildlild Service.

PO Box 222K. Jindabyne, NSW 2627
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Ronald Calder Kershaw
1920-2003

Tributes

The death of Ron Kershaw in

Launceston. Tasmania in March 2003 not

only brought to a close a life-time contri-

bution to the knowledge of the Tasmanian
mollusc fauna and support for the FNCV.
but also brought to an end a membership
of the Club by the Kershaw family, which
stretched back four generations to the inau-

gural meeting of the Club in 1880. Ron
Kershaw was made an Honorary member
of the FNCV in 1986.

Ron was a born field naturalist. His
great-grandfather, William Kershaw, was
an original member of the Club, a keen
entomologist and the taxidermist at the

National Museum of Victoria. His grandfa-

ther, James Kershaw, was Director of the

National Museum and a noted Held natural-

ist, who served as President of the FNCV
on a number of occasions. From an early

age Ron was encouraged to take an interest

in natural history and he quickly estab-

lished his main interests, in geology and
also in shells. He used to tell of meeting

some of the leading specialists in these

fields, both at his grandfather's home and

at Club meetings and e.xcursions people

such as Charles Gabriel who greatly influ-

enced him in his later work on molluscs.

Like so many of his generation, Ron was
called for active war service and spent time

in the Western Desert and Middle East as

well as Northern Australia and New
Guinea. After the war he moved to

Tasmania and was first a farmer and then a

technical officer with the Department of

Agriculture where his knowledge of geolo-

gy assisted in his work on soil structure

and testing. He published articles in the

The Victorian Naturalist and elsewhere on
the geology and geomorphology of
Flinders Island and northern Tasmania,
and on the marine and land mollusc fauna

of both Tasmania and Victoria. At this

time there was really no-one in Tasmania
except Ron taking an active interest in doc-

umenting, collecting and describing the

large, varied and, where non-marine fauna

was concerned, the mainly endemic fauna

of the slate. For over 20 years, Ron single-

handedly carried forward the study of this

important part of the fauna, collecting from

all round the stale. He carried on an active

correspondence with specialists both in

Australia and around the world to get speci-

mens identified and to buy or beg literature

to further his studies. He was doing most of
this from home, paying expenses out of his

own pocket, while working at a busy fami-

ly business and bringing up a young family.

Gradually he became more interested in

the land mollusc fauna and published a

number of descriptions of new genera and

species, and co-authored two Held guides

and handbooks on this fauna to assist other

field workers and amateur naturalists. His

large and significant shell collection and

his malacological library were donated to

the Queen Victoria Museum and Art
Gallery a few years before his death. Ron
was very' much in the grand tradition, in

the field of natural history in Tasmania and
Australia, of the highly gifted and dedicat-

ed non-professionals who made a signifi-

cant contribution to their chosen field of
interest and study. He stands well in the

same company as Legrand. Petterd, Gatliff

and Gabriel.

Brian J. Smith
Curator of Zoology

Queen Victoria Museum and Art Gallery

Launceston. Tasmania
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Eric Allan

1909-2002

Eric Allan was elected to the ENCV in

1955. He served the C’kih in various ways
over a 15-year period, as Assistant
Librarian in 1957-58; Sales Oftlcer 1959;

Council member 1961-68; acting President

1967-68; President 1968-70 and
Immediate Past President 1970-72. Me
became an Honorary Member in 1995.

Eric contributed several papers to The
Victorian Naturalist between 1961-1978
on many diverse topics including Spider

Crabs and Sacred Kingfisher. He was a

Trustee of the MA Ingram Trust during

this time.

Eric, an accountant by profession, was
involved in many other organisations,

notably the Scouting movement. He was a

Scout Leader for many years and spent

much time with the Scouts at 10th Malvern
Scout Group and in the training of Scout

leaders at the Giiwcll Park Scout Camp
near Gembrook. Through Scouting. Eric

was able to introduce large numbers of
young people to the values of respect for

nature and the Australian environment.

The family had a holiday home at

McCrac and more recently at Blairgowrie.

From there Eric became very involved
with the Friends of Arthurs Seat Park and

the Morningion Peninsula National Park

(then knowai as the Nepean National Park).

Many hours were spent working on walk-

ing tracks throughout the parks, including

the Two Bays Walking Track. By the time

the tracks w'ere completed Eric was in his

eighties. He later became active with the

Friends of the Early Settlers Graves at

Sorrento. In more recent years, Eric was
also an active member of the Friends of
Gardiner's Creek near his home in

Ashburton.

Eric's interests in the natural world also

extended to other organisations, including

Friends of the Zoo. Victorian National
Parks Association, the Yarra Valley
Conservation League, the Bl* Guild of Old
Scouts and member and office hearer of
the Bird Observers Club. For over fifty

years he was a trustee of the Ingram Trust,

a philanthropic trust dedicated to support-

ing nature conservation projects.

Eric Allan died at his home in Ashburton

on 4 September 2002, at the age of 93

years.

From information supplied by David Allan,

Tom Sault and Sheila Houghton

Frederick Charles Wesley Barton
1909-2003

Fred Baiton, who died in September 2003.

was elected to the FNCV as an associate

member in 1926, at the age of seventeen. In

April 1935 he wrote to the Club, inforniing

them of the resignation of himself and his

sister, because the effect of the Depression

on farming had meant that they could no

longer afford the subscriptions. The
Council, aw^are of Fred's active interest in

natural history, was sympathetic and
offered to send The Victorian Naturalist

gratis, which Fred appreciated. Conditions

improved and Fred was re-elected as a full

country member in May 1937. so apart

from this brief tw o-year break, he was a

member for seventy-seven years, a record

probably equalled only by Alexander
Burns.

In 1980 he sent congratulations to the

Club on its centenary, and in his letter he

said he had been 'reading with consider-

able interest the articles with reference to

the early history of the Club*, and went on

to say that many of the names brought

back to him 'the very happy associations'

he had. mentioning in particular the

'enjoyable bush rambles with TS Hart to

whom I ow'cd my early interest in and
knowdedge of the native ilora*. even before

1926. Others wdio had assisted him in his

study of natural history included HB
Williamson, Charles Barrett. AD Hardy.

Edith Coleman and Hugh Stewart. Hardy

was the I lonorary Secretary and Barrett a

member of the committee of management
of the Lakes National Park in the 1930s,
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which would have brought Fred into con-

tact with them.

The Bartons lived at Paynesville and
Fred's particular interest was in birds. His

articles published in The Victorian
Naturalist between 1926 and 1959 deal

almost exclusively with birds, and the

early ones are extracts from his diary. In

1929 he was particularly pleased that a

bird sanctuary had been established on
Spermwhale Head, where the family
owned a farm. This was sold in the 1950s

to become part of the Lakes National Park.

Rotomah Island was also farmed by the

Barton family, until this was sold in 1976

to e.xtend the Lakes National Park. The
RAOU observatory was set up there in

1979. a development which must have
given great satisfaction to a very keen nat-

uralist and bird-lover.

Fred Barton was made an Honorary
member of the FNCV in 1 977.

Sheila Houghton
12 Scenic Crt, Gisborne

Victoria 3437

We also note with regret the deaths of Steven Marshall, Robert Croll,

Alan Beasley and Victor Jacobs

Vincent Steven Marshall
Steve Marshall was elected to the FNCV

in 1958 and became an Honorary Member
in 1998. He was Secretary of the Botany
Group in 1963-64. He died in 2003.

Robert Devereaux Croll

Robert Croll, a former member of the

FNCV, was first elected in 1929 as an

Associate Member, and contributed sever-

al articles to The Victorian Naturalist in

the mid- 1930s. He was re-elected as a joint

member with his wife Greitje in 1988. His

father. Robert Henderson Croll. a well-

known anthropologist, was President in

1938-39 and was the designer of the first

die for the Australian Natural History
Medallion. The Medallion from this die,

first awarded to Alec Chisholm, was pre-

sented from 1940 to 1980.

Alan Wakefield Beasley

Although not a regular member of the

FNCV, Alan Beasley was a frequent con-

tributor to The Victorian Naturalist over a

30-year period, with articles on topics rang-

ing from olivine in volcanic bombs, uses of

clay, and geology of popular places in the

Western MacDonncll Ranges. He was

Curator of Minerals at the National Museum
of Victoria and died in October 2003.

Victor Jacobs

Victor Jacobs was elected to the FNCV
in March 1 952 as a Country member from

Moonambel. After a brief lapse, he was re-

elected in 1958 and became an Honorary
member in 1998. He was a teacher at

Doveton State School and later became
Principal of Upwey Primary School.
Between 1963 and 1973 he contributed

nature observations to the series 'Readers’

Notes and Queries’ which featured in The

Victorian Naturalist at this time. Longer
articles dealt with trips to various National

Parks, e.g. 'The Search for Rudd’s Rocks’

being an account of the visit of a party of

Grade 6 children to Wyperfeld National

Parkin 1973.

His interests were fairly general and he

was keen on a nature study approach to nat-

ural history, not surprising in his profession.

Compiled from information supplied

by Sheila Houghton
12 Scenic Crt. Gisborne

Victoria 3437

For assistance in preparing this issue, thanks to Virgil Hubregtse (editorial assistance),

and Dorothy Mahler (administrative assistance).
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The Genus Mycena in South-Eastern Australia

by Cheryl A. Grgurinovic

Publisher: Fungal Diversity Press and the Australian Biological Resources Study,

2002. 329 pp, hardback. RRP US$80.

The genus Myccna is a diverse group of
small while-spored gilled mushrooms,
growing on wood and litter, distinguished

by a slender stipe and the laek of velar

remnants. This long-awaited book is a

major step in the slow process of elucidat-

ing the agaricoid fungi of Australia, tack-

ling a genus that forms a conspicuous part

of the mycola of this continent. A measure
of the difilculty of the task is that only 66

Mycena species are treated, a fraction of

the species likely to be encountered out in

the bush. The work is based upon the PhD
dissertation that the author completed in

1997. Twenty species and one variety are

proposed as new, together with three new
sections.

The early part of the book is devoted to

the taxonomic position of the genus and to

its previous treatment by mycologists. I'he

history of the classification of the genus
Mycena, progressing from macromorphol-
ogy to micromorphology, is essential, but

the 1 7-page table comparing the subgener-

ic classillcation systems of four leading

mycologists who have wrestled with the

taxonomic issues surrounding this complex
genus, whilst essential in a PhD thesis, is

sLiperlluous in a regional book about south

east Australia. This reviewer would have

liked to see these pages devoted to the

inclusion of additional species beyond the

66 that were treated.

It is very satisfying for the Held naturalist

to be able to match a specimen to a

description in a book and obtain a name
for it. My partner (iencvieve and I were
able to identify our “blister Mycena' as

Mycena alhidofusca. our dark brown
“sticky date' as M. mulawaestris, our

“bleach sulcate' as .V/. canneliana and a

small red species clearly diiTerenl from M.

viscidocruenta and M. sanguinolenla as M.

foyerlaricola. However, there are many
other common Mycena species in

Tasmania and presumably other parts of

southeastern Australia that are absent from

this book. For example, our ‘grey rubbery*,

“liver gills', “pink-yellow \\\(h iodine
odour', several small white species differ-

ing from M. alhidocapillaris and from
each other in odour, stipe colour or degree

of glutinosity. and many distinct grey-

brown species, could not be matched with

names in the book.

The microscopic drawings of spores,

basidia, and cystidia are of a very high

standard, and are to be welcomed by any-

one trying to diflerentiate between closely

related species on the basis of their micro-

scopic features. The book is reasonably
user-friendly to the Held naturalist w ith an

interest in fungi who has access to a good
compound microscope. However, nothing

beats a good photograph and the first thing

we did was scrutinise the 30 colour plates

in the front of the book, wiiich include 20

superb ones by Bruce ITihrer. taken in the

field under natural conditions. What a pity

there w'cren't more of these photos!

The keys to the 21 sections and to the

species have been presented very profes-

sionally using a detailed combination of

macroscopic characters such as colour,

glutinosity. presence or absence of a gill

margin, whether latex is exuded upon
crushing, etc., and microscopic characters

of the cap. gill and stipe. This may be

heavy going for the field naturalist and
perhaps an artificial key for use in the field

based solely upon observable macrochar-

acters such as colour, odour, gill attach-

ment and photos could be produced to sup-

plement this book.

The author has tlrawn a few^ unsettling

taxonomic conclusions, proposing that

what has been regarded as Mycena san-

guinolenta, M. cpiptengia and M. pura in

Australia arc not the “true’ forms of those

species as they arc understood elsewhere,

thereby requiring new' names for their

Australian counterparts. These decisions

were based upon morphology, and no men-
tion is made of mating compatibility stud-
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ies or DNA work to support the erection of
new species.

The book is well presented, with quality

binding and paper, and is a must for the

library of every serious mycologist. It

augurs well for the future if the Fungal
Diversity Press, based in Hong Kong, con-

tinues to support the publication of taxo-

nomic studies in Australia either alone or

in collaboration with another body, in this

case the ABRS. There is still a long way to

go, as the vast majority of Australia's

niycota remains undescribed and unpub-
lished. Although this book is a great start

towards the process of documenting

Mycena in Australia, it is not the 'defini-

tive' work on that genus, but only the

beginning. This is not a criticism of the

author but reflects the enormity of the task

and the lack of concerted taxonomic effort

in the past and at the present time, not only

on that genus but also on all species-rich

genera of the Australian mycota. We will

need many more books like this one if our

fungi are ever to become adequately
known and identified.

David Ratkowsky
Private Bag 54, Hobart,

Tasmania 7001

The Flight of the Emu: A Hundred Years

of Australian Ornithology 1901-2001

by Libby Robin

Publisher: Melbourne University Press. 2002. 492 pp. RRP $69.00.

The Flight of the Emu was commissioned
by the Royal Australasian Ornithologists

Union (RAOU), now known as Birds
Australia, to celebrate its centenary. The
thrust of the book is about ornithologists,

their work, beliefs and attitudes; and about

how they shaped major events and policy

development of the organisations to which
they belonged.

The book is divided into four sections,

each of three chapters. Each section covers

about one quarter of the century, with the

exception of the first section which
includes important activities in the colonial

period. Each section is followed by an

‘Interlude', consisting of an essay on a par-

ticular bird species, namely the Night
Parrot, the Lyrebird and the Noisy Scrub-

bird.

During the colonial period and the early

years of the century, museums and private

individuals acquired significant bird skin

and egg collections. The results of these

activities, so w'ell described, formed the

basis for the understanding of the classifi-

cation and distribution of Australian birds.

Many of the present field naturalist soci-

eties had their beginnings during this lime.

It was largely from these ranks that the

RAOU was formed in 1901. The stated

objectives were 'the advancement and
popularisation of the science of ornitholo-

gy, the protection of a useful and ornamen-
tal avifauna, and the publication of a mag-
azine called The Emu’. These have not

changed significantly with lime, however
The Emu is now published by CSIRO.
By mid-century there was a growing

realisation that many Australian bird

species w^ere in danger of extinction, large-

ly due to the loss of key habitats resulting

from expanding agriculture. Less impor-

tant were the activities of the feather and

aviary trades, the inroads of bird skin and

egg collectors and the slaughter of so-

called ‘pesf species. These latter threats

have now been largely controlled by
appropriate legislation and enforcement

agencies. Also discussed are the positive

effects on public attitudes to birds by the

successful activities of the Uould League
in our schools and the influence of nature

radio programs such as that of Crosbie

Morrison and his magazine Wildlife.

Studies on bird migration also increased

during this period. These activities, togeth-

er with the fonnalion of the National Bird

Banding Scheme, are described.

Funding for science leaching and
research increased in the decades immedi-
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ately after World War 11 and in turn this

led to an expansion of Australian ornitho-

logical research. The key areas of activity

and tensions within the scientific commu-
nity of the period arc w ell described.

During part of this time RAOlJ's adminis-

tration was in a slate of some disarray, and

there w'as serious debate about the place of

RAOU in the ornithological community.

The competing needs were from those

interested in the serious study of bird biol-

ogy (often conducted by protessionals)

versus the needs of birdwatchers w'hose

hobby w as largely concerned w ith personal

pleasure. This debate is ol course still

active, and is the dilemma of all organisa-

tions w'ilh a diverse membership. The final

chapter in the section covers the first

International Ornithological Congress to

be held in Australia in 1974.

During the last c]uarter of the century

environmental management became pan ot

the mainstream of Australian life. It w^as

during this period that the modern bird

field guides were published and all manner

of other bird books, from the popular to the

more technical, became a must in any

respectable publisher's list. Tlie most sig-

nificant ornithological publishing project

of the era has been RAOU's The

Iltmdhook ofAuslralian. Sew Zealaiul and

Antarctic Birds. The management of this

project, due to be completed with Volume

7 in 2004- is well described. This section

also covers in some detail the major

national and regional bird atlas projects

and wader bird migratory studies which

commenced in this period.

An Epilogue concludes the book and

comments on the diflerences between pro-

fessionals and amateurs and their inter-

dependence in field ornithology studies. 1

cannot agree wnth all the author's com-

ments. AUhough the data collection phase

is often the *fun bit*, the *boring bits' are

as much a vital part of the complete study,

and often require considerable technical

knowledge and training. The sentence

‘There is a growing number of semi-pro-

fessional publications, designed lor and by

amateurs- that place data in the public

domain', prompts the reply, 'so what.^

The fact that a publication is in the public

domain does not necessarily mean that it is

good science. Whether the work is con-

ducted by professionals or amateurs is

irrelevant. In my experience as a research

worker, to assume that 'the amateur view

is different, morally charged, more pas-

sionate' when compared to the 'professi(^n-

al' is not necessarily true. Neither are the

attributes of ‘morally charged and passion-

ate’ exclusively those of amateurs, nor arc

they prerequisites for the conduct of sound

research and environmental management

programs.

Six Appendices conclude the book, fhree

of these list R.AOU staff, conference and

camp-out venues and need no comment.

Appendix I is a rather arbitrary list of

biographies of a large number of individu-

als who have played a role in the liistory o(

our ornithology and related tields.

Appendix 4 is a compilation of all the titles

of publicalit>ns relative to specialist bird

stud> held by Birds Australia library and

the National Ubraiw of Australia. It is dis-

appointing that no distinction is made

between refereed and non-refereed publi-

cations. and a number of relevant publica-

tions are omitted - CSIRO Wildlife

Research and The \'ictorian Naturalist to

name but two.

The book has many photographs and

illustrations of both people and birds.

Unfortunately it is spoilt somewhat by a

lack of rigorous editing and contains a

number of errors and inconsistencies. Two
examples make the point. The chairperson

of a Standing Committee on Conservation

was Brigadier Hugh Officer and not

Brigadier Hugh Wilson as stated on p. 140.

ancT inconsistency of abbreviations -

RAOU/BA (p. 333) versus RAOU/Birds

Australia (p. 335). Despite these fiaws The

Flight of the Emu would make a valuable

edition to any ornithological library and I

highly recommend it to all those with an

inrercst in Auslralian ornithology and relat-

ed fields.

Ian Wardrop
9 Merrion Place. Kcvh

Vicloria 3101
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Citizen Labillardiere: A Naturalist’s Life in Revolution and
Exploration (1755 - 1834)

by Edwarci Duyker

Publisher; The Miegunvah Press. Melbourne 2003. 408 pp, 18 h &w illustrations,

12 maps, ISBN 0-522-85010-3, RRP $59.95

On 28 September 1791. an expedition

left revolutionary France to seek an explor-

er who had last been seen by Europeans at

Botany Bay two and a half years earlier.

The missing explorer was Jean-Francois de

Galaup de la Perouse; the commander of
the new expedition was Antoine Raymond
Joseph Bruny d'Entrecasteaux. The vessels

Recherche and Esperance carried a party

aware that, with the abolition of aristocrat-

ic and clerical privileges, this expedition

offered potential glory, the possibility that

order and royal authority would be
restored by the time the ships returned, and
opportunities for astronomers, hydrogra-

phers and naturalists. One of these natural-

ists was Jacques-Julien Houlou de
Labillardiere (1755-1834), whose luggage

included 22 reams of paper for pressing

plants and a letter from Sir Joseph Banks.

Labillardiere had told Banks that botany
was to be his principal occupation, but that

he would 'endeavour not to entirely

neglect the other parts of natural history.’

This traveler-naturalist was born in the

lace-making town of Alen^on and had
studied medicine at Montpellier, then at

Reims and Paris, where he was influenced

by Louis-Guillame Le Monnier, royal

physician and professor of botany at the

Jardin du Roi, who had dispatched stu-

dents to Persia, French Guyana, the Indies,

China, the Atlas Mountains and around the

Mediterranean. Such opportunities inter-

ested Labillardiere more than general med-
ical practice or a hospital appointment.

His first overseas journey was to study

exotic plants being cultivated in Britain; he

also began a friendship with Sir Joseph
Banks. A Journey to the French Alps, Italy

and Sardinia followed. A mixture of classi-

cal and applied botany provided impetus

for an extended journey to Lebanon and
Syria, where he intended to study 'the

plants of the ancients’ and the forests of the

Near East with relation to the timber needs

of the French Navy. Labillardiere's inter-

ests, however, were not limited to plants,

but included all manifestations of natural

history. Such travels improved his skills as

a collector and observer of nature; 'they

also confirmed a resourceful, confident and
independent spirit at a time when long Jour-

neys abroad were truly exceptional.’

But what was this accomplished trav-

eller-naturalist really like? He mentions
developing skills at drawing - so he could

’represent the superb mountains which I

propose to see' - but there are no surviving

matching manuscripts. More is known
about the books in the library of his school

than about the student. With no diaries,

few personal letters, and only an occasion-

al appearance in someone else's reminis-

cences, Labillardite appears like a blank

cardboard cut-out in exotic landscapes.

I le had returned to France in 1 788 to find

the country in the turmoil of revolution. It

is known that he became a committed
republican, but there are few records of his

emotions or actions during this period. He
apparently saw the Academic ties Sciences

and the d'Entrecasteaux expedition as keys

to his advancement.

His account of this voyage conveys a

sense of wonder, excitement and unsatis-

fied curiosity, whether scrambling up a

lava-strewn dormant volcano in the Canary
Islands; climbing a (Issure to the top of

Table Mountain; exploring the 'ancient

forests' of Tasmania, where he found the

tribal groups gentle and hospitable; or

shooting to impress a threatening Tongan
crowd; and always collecting, even in can-

nibal country. He was interested in fish,

zooplankton, birds, crabs, fungi, mosses,

lizards, seals, rocks and shells, and in the

geophysical, astronomical and navigational

observations of the other scientific staff

d'Entrecasteaux W'anted to go where no
other Europeans had been, and after leav-

ing Tasmania, Labillardiere collected in
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New Caledonia, various Melanesian

islands, then Ambon. d'Enlrecasleaux lol-

lowed the Australian coast from Cape
Leeuwin almost to Ceduna. naming the

Recherche Archipelago (near Esperance).

A shortage of water caused the e.xpedition

to return to Tasmania, after which it con-

tinued on to Tongatabou, New Caledonia,

Santa Cru/ Islands. Solomon Islands. New
Britain. New Ireland, and Waigeo. There

was scurvy and water shortage, spiteful

tensions between naturalists and na\ al offi-

cers, and a 40% mortality rate. With the

deaths of Muon de Nermadec. Captain of

the Esperance. and the Commander,
d'Entrecasteaux, in July 1793. the expedi-

tion disintegrated. The new commander, a

royalist sympathiser, deeply resented

Labillardiere's lack of deference to naval

authority, seized his specimens and tried to

seize his journal.

At Surabaya, on 25 October, the expedi-

tion discovered that I'rance and the

Netherlands had been at war for 8 months;

that France was also at war with England,

Prussia, Austria and Spain: that the repub-

lic had been declared and that Louis XVI

had been executed. Despite this.

Labillardiere look the opportunity to

bolanise. The Dutch feared republican

mutiny on board the ships, and

Labillardiere was among those arrested.

The ships were sold to the Dutch in an

attempt to repay debts. The expedition's

papers and collections were seized when

British raiders captured the Dutch convoy

returning to the Netherlands.

Labillardiere remained in Batavia until

the Dutch gave permission for his depar-

ture, then spent 6 months on Mauritius,

returning to France on 12 March 1796 -

four and a half years after he had left.

Labillardiere asked Banks and Smith (of

Linnaean Society) to return his collections,

which Banks described as Ti vast herbari-

um collected in all places where the ship

touched, a large collection of dried birds, a

considerable number of dried lizards and

snakes, some fish in spirits, and some

insects...* While Banks was using moral

persuasion to gel the collections returned.

Labillardic're was in Italy, ofticialiy

'booty-hunting* for France, selecting art

works and other cultural treasures after the

military victories of 1 796.

The three years following his return from

Italy were spent in editing his account of

the voyage of d 'Entrecasteaux - Relation

tin voytige a la recherche tie La Peronse

with an atlas of engravings based on

Piron's sketches, plant illustrations by

Redoule, and bird illustrations by

Audcberl. This became a best-seller, not

only in ET'ance, but also in England and

Germany. On 26 November 1 800

Labillardiere was elected a full member of

the botanical section of the institute which

had replaced the former royal academies.

Contact with international botanists was

interrupted by war, but A'fn'oc UoUandiae

plantarwn specimen in two volumes with

265 plates, regarded as 'the Hrsl general

Hora of Australia*, was published 1804-07;

Setnm ansiro-ca/ec/oniciim in two parts fol-

lowed in 1824 and 1825. The elegant plant

names Labillardiere coined are now part ot

our language. He named the Horal

emblems of Tasmania {Eucalyptus globu-

lus) and Victoria {Epacris impressa).

Labillardiere died 8 January 1834. In his

last surviving letter, he urged the introduc-

tion into the South of France of five

Eucalyptus species, including E. globulus.

and the planting of Casuarina.

Leatherwood, and Celery-top Pine. His

library and collections were sold to pay

death duties, and are now kept in the

University of Florence.

The expedition failed to llnd La Perouse,

but it is commemorated in names, both

geographical and botanical. Geographical

features include the Huon River and

d'Entrecasteaux Channel (Tasmania).

Kermadec Island (in the Pacilic),

Recherche Archipelago and Labillardiere

Peninsula (Bruny Island). At this lime the

discovery of new species and genera was

seen as the culmination of botanical suc-

cess. Some fifty of the plant genera e.slab-

lished by Labillardiere survive. His inter-

ests. however, w'enl beyond collecting, to

applied botany (such as Phormium tenax

for naval cordage and Eucalyptus globulus

for ship-building), studies ol animal

behaviour and physiology, perceptions of

commercial or military value, and the

ethnography of indigenous communities.

In cataloguing and celebrating the many

splendours of the natural world

Labillardiere was often a pioneer. He made
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important observations, for example, about

how birds respire through their bones, and
how the female praying mantis copulates

while cannibalising her male partners.

This book is painstakingly researched
and elegantly written. Unlike many books
which deal with plants, there is an excel-

lent balance betw een the recording of sci-

entific names and detailed descriptions, for

example, ‘...Labillardicre noticed several

exotic species brought by earlier seafarers,

including the lemon balm Me/issa; the

beautiful but poisonous Datura metel. with

its 20 centimetre-long flowers, from
Southern China; and poinsettia (Euphorbia
pulcherrima) from Mexico.’

There is little sense of Labillardiere’s

personality, but once the reader is accus-

tomed to this, and sees him as a very dedi-

cated and efficient explorer and collector,

in fact, as a Type specimen’ of ‘naturalist’,

this book can be read for history, for trav-

el, for botany * but, above all, for pleasure.

Citizen Lubillardiere contains useful

glossaries and appendix, comprehensive
notes, an extensive bibliography, and
botanical, zoological and general indices.

Gwen Pascoe
1 92 Progress Road

Eltham. Victoria 3095

One Hundred Years Ago

EXCURSION TO LAUNCHING PLACE

This excursion, extending from Saturday, 7th November, to Monday, the 9th was
well attended ad proved very enjoyable. Launching Place, [is] situated on the south
bank of the Upper Yarra. distant 41 miles from Melbourne by railway, and 14 miles
by road from Healesville across the Watts and Yarra divide.

Launching Place! What a misleading name! On hearing it for the first time, one, not
initiated into the mysteries and incongruities of our local geographical nomenclature,
might conjure up a scene on the Gippsland Lakes or the sea coast, where some stately

ship might take its initial plunge into the broad waters. The shallow, crooked stream,

hurrying and gurgling 'mid scented shrubberies, its surface broken by boulder and
snag, could hardly accommodate a canoe for more than a few hundred yards at a

stretch. Yet here, in days that passed with the opening up of country by road and rail,

miners and others did their carrying trade by means of Hat-bottomed boats - them-
selves often wading whilst towing - to parts remote from the highway. And, at this

spot, the boats, kept high and dry when not in use, were launched for the water car-

riage of merchandise. Hence the name.

From The Victorian Naturalist, XX, p 1 16, January 14, 1904

AUSTRALIAN SPIDERS

At a recent meeting of the Zoological Society of London, Mr R.l. Pocock, the new
superintendent of the society’s gardens, called attention to a remarkable habit of some
Australian spiders belonging to the genus Desis. These spiders, he stated, live in the

crevices of rocks between tide-marks on the shore, and by spinning a closely woven
sheet of silk over the entrance, imprison a mass of air, in which they are able to live

during high tide.

From The Victorian Naturalist XX, p 140, February 4, 1904
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President’s Report

This year we concentrated on consolidating our finances, lifting the calibre of our pro-

file and addressing the need to upgrade our ageing systems and equipment.

Profile and Marketing
We discussed the idea of adopting a popular name that lets the public understand what

we are but it was decided to educate the public by taking a higher proHle and making

more use of our mission statement ‘Understanding our Natural World’.

We achieved this in several ways: acquisition of a banner to be used at displays and func-

tions. running a symposium on fire called Burning Issues and obtaining a sponsored site at

The Great AUvStralian Science Show between 16-18 August at the Melbourne Museum.

President’s Appeal
A President's Equipment Appeal to raise $20 000 was established. By the end of

December 2003 we had raised S4000. The first item to be purchased early in 2004 will be

a digital projector.

Program of Activities

Once again we organised a wide range of activities for our members. Notice of our

activities was given in the calendar of events, published three times per year.

Publications

Early in 2003 we invested in 200 copies Spiders and Scorpions Commonly Found in

Victoria. .As of 3 1/ 1 2/03 we had sold 1 1 6. Approval was given for the co-publication of A

Field Guide to the Mosses and Allied Plants ofSouthern Australia.

Hall Hire and Maintenance

Hall hire netted S3605. Graham Lorimer ran a successful workshop on Grasses. Ian

Kitchen upgraded our hall and its facilities. We appreciate his work immensely.

Finances

Our Treasurer announced during the year that we were in a healthy linancial stale, but

late in 2003 we heard that the GVEMO grant ($10 000) we usually gel each year would

not be received, as criteria for the grant were changed and we were no longer eligible.

Several of our members submitted a document protesting this and stating why we should

be eligible. We still await the outcome.

We received a Parks Victoria Community Grant for a Leitz Stereo Microscope .

Web Site

Our Web site has been redesigned and updated by Leon Altoff It is excellent.

Surge of Interest in Botany

Interest in Botany increased. Many interested people and high calibre speakers gathered

for an inspiring meeting concerning the future structure and projects for the group.

The Loss of Some Members
Sadly, some of our long-term members passed away this year. We greatly miss John

Seebeck, Ron Kershaw, Eric Allan, Ian McCann and Elspeth Sacco.

Journals and Newsletters

The Victorian Naturalist published its usual 6 issues during 2003 concluding with a spe-

cial issue devoted to a review of the Victorian Fauna and Flora Guarantee Act 1988 and

protection of biodiversity in the state. Also, 16 book and 2 software reviews were pub-

lished. Books returned by reviewers were donated to the FNCV Library.

Alastair Evans and Merilyn Grey left the editorial team and were replaced by Gary

Presland and Maria Gibson. Virgil Hubrcglsc joined earlier in 2003 as Assistant Editor.

Cover phototographs: Top, Opodiphthera eucalypti Etnporer Gum Moth. Photo: Wendy Clark

Bottom, Terrestrial Invertebrate Group sorting day. Photo; Alan Yen
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Eleven issues of Field Nats News (FNN) were produced. The FNN team changed to a
new local printer thereby reducing expenditure below that of the previous year. Also we
are actively seeking suitable advertising to help offset our costs.

FNCV Environment Fund
The Committee met for the first time in 2003, established a calendar of activities and

produced grant application forms which were inserted into FNN. The seven successful
candidates were presented with their grants at the FNCV General Meeting in August.
Donations are tax-deductible, most welcome, gratefully accepted and definitely needed.

Australian Natural History Medallion
At the November meeting, the 2003 Medallion was awarded to Dr Clive Minton for his

contributions to the study of waders and terns, particularly in Australia but also overseas.
After the presentation Clive gave a lecture on his studies.

Future guidelines will stress the need for community involvement for those whose con-
tributions predominantly form part of their professional activities. A total of $500 in

donations was received.

Library

Forty-eight titles were added this year. Our CD collection also was added to and the
Reference section expanded by addition of several subject dictionaries.

Enquiries during the year were mainly historic. A student from Melbourne University’s
History in the Field Unit investigated the effect of the Depression on the Field Naturalists

Club of Victoria from 1929 to 1935 so made good use of our facilities.

General Meetings
Monthly general meetings provided a variety of topics, and comprehensive reports of

most of these appeared in FNN.
Elections for councillors and office bearers were held at the AGM in May and were

followed by reports of club progress. The Environment Fund Grants were awarded at the
August meeting and the Presentation of the Australian Natural History Medallion was
held in November.

Botany Group Annual Report 2003
The Botany Group held evening lectures and many varied weekend excursions.

Following the large attendance at the ‘Revival’ meeting in July, several members came
forth to help plan and prepare the program for the remainder of the year.

In 2002, an initial botanical survey was undertaken at the site of relocation of the
Botanical Gardens Grey-headed Flying Foxes in Bulleen. This year two further surveys
were carried out.

A long-term Botanical Survey of the Pyrete Range, which is south of Gisborne and east

of Lerderderg Gorge will include monthly surveys in 2004.

Geology Group
During 2003 there were ten talks and six excursions. Visitors to our meetings and

excursions are now charged $5 for both talks and excursions to cover expenses and
encourage them to Join the Club.

Sale and Baimsdale Field Naturalists Clubs joined our most recent field trip to Buchan.

Junior Group
Average attendance is 50-60 at meetings and 20-30 at excursions. Age ranges from 3-20

yrs and, of course, the parents also attend. The average age of the Juniors is around 7.

Several of the teenagers help run the club.

Nine meetings, 8 excursions and 3 camps were held. The Junior Naturalist is written,

published and distributed by the Juniors 1 1 times per year.
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General Excursions 2003

Nine excursions were held. While recognizing the fascination of the Dinosaur

Dreaming dig, each and every excursion had its intrigue, with still more information to be

gained. Thanks to all leaders who were so knowledgeable and enthusiastic.

Marine Research Group
The Marine Research Group held 7 meetings and 7 field trips during 2003. Field trips

provided a wonderful opportunity to experience the myriad invertebrate life forms of out

coasts. Many records were added to the Marine Research Group species database.

Locations visited during 2003 included the Inverloch area. Port Fairy and surrounds.

Mushroom Reef at Flinders. Bear Gully and Lome.

Funginiap

The Fungimap scheme is jointly suppoiled by the FNCV and Royal Botanic Gardens

Melbourne and continues to collect distribution and ecological data on 100 target species

of fungi, liy the end of 2003, 703 people were on the mailing list, and more than 15,485

records had been entered into the Fungimap database.

The second National Fungimap Conference was held at Rawson. Victoria, from 15-20

May 2003, and after discussion it was agreed that the Fungimap scheme should be set up

as a separate, incorporated organisation.

The Australian Heritage Commission (AHC) approached Fungimap for a second time to

contribute data to their biodiversity database. A Fungimap book, designed as a field guide

to all 100 target species, is due for publication late in 2004.

Conservation

The main activities in 2003 have been to continue to publish regular reports in the

club's monthly newsletter, to promote our September Biodiversity month forum, (which

in 2003 was about lire issues), and to lobby on various environmental issues, particularly

those affecting forests.

Microscopical Group
Speakers from within the group spoke about and demonstrated practical aspects of

microscopy such as slide making. Happily, there were more visitors during this year than

past years.

Fauna Survey Group
The Fauna STirvey Group had a busy program of surveys, meetings with guest speakers,

and an educational workshop. We ran a bat workshop Jointly with the Australasian Bat

Society at Kinglake National Park in February. Robert Bender outlined the bat box project

at Organ Pipes National Park, Lindy Lumsden talked about Grey-headed Flying Foxes and

the insectivorous bats, and Matt Gibson discussed software he is writing to identify bat

species from their sonographs.

I'errestial Invertebrate Group
Participation with other organisations, including Parks Victoria and the Entomological

Society of Victoria, has allowed the Group to increase its membership and has supplied a

list of potential speakers for future discussions.

The TIG received a Parks Victoria Volunteer Group Grant, allow'ing us to conduct sur-

veys over spring and summer at Yarra Bend Park, and also to purchase a microscope and

other equipment. TIG also received a grant from the FNCV Environment Fund.

Thank \ ou

Finally, thanks to all my councillors, office bearers, group leaders, our Administration

Officer Ann Williamson and other hard-working members without whom we could not

have achieved so much. Thanks also to all who gave donations, enabling us to achieve so

much more.

Wendy Clark
President
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THE FIELD NATURALISTS CLUB OF VICTORIA INC.

FINANCIAL REPORT
Year ended 31 December 2003

REPORT BY COUNCIL
The members of Council hereby submit the Balance Sheet as at 31 December 2003 and
the Statement of Income and Expenditure for the year ended on that date and report as
follows:

1

.

The names of the Executive Council in office at the date of this report are as follows:

Name Position on Council

Wendy Clark President

Dr. Noel Schleiger Vice President

Dr. Alan Yen Vice President

Karen George Secretary

Barbara Bums Treasurer

Jim Walker Councillor

Ian Kitchen Councillor
Joan Broadberry Councillor
Mimi Pohl Councillor

John Harris Councillor

Special Interest Group Representatives

Jenny Porter Botany
Russell Thompson Fauna Survey
Rob Ham.son Geology
Nick Andrewes Juniors

Michael Lyons Marine Research
Leon AllolT Marine Research
Audrey Falconer Marine Research
Ray Power Microscopical
Dr. Melanie Archer Terrestrial Invertebrate

Occupation Council Member
Since

Photographer 1998
Education Consultant 1990
Entomologist 2001
Ecologist 2003
Lecturer 2001
Ecologist 2001
Horticulturalisl (Retired) 2001
Teacher (Retired) 2003
Zoology Student 2003
Environinental/Science

Teacher
2003

Biologist 2002
Horiiculluralist 2002
I'eacher 1998
Student 2002

2003
Analyst 2003
Public Servant 2003
Engineer (Retired) 1993
Entomologist 2002

2.

The principal activities and object ol the Club arc to stimulate interest in natural history and to
preserve and protect Australian fauna and flora. No significant changes in the nature of those activi-
ties occurred during the reporting period.

3. The net loss of the Club for the year ended 31 December 2003 was $178.85 (2002 loss of
$507.22).

4. A review of the operations of the Club is contained in the President’s Report, which forms part of
this Annual Report.

5. No matter or circumstance has arisen since the end of the thiancial year, which has significantly
affected or may signillcantly affect the operations or the state of affairs of the Club.

6. Other than as disclosed in the Annual Report, there are no significant developments likely to
affect the financial results of the Club.

7.

During the (Inancial year, no member of the Council ha.s received or become entitled to receive
any bcnetll by reason of a contract made by the club with the councillor or with an entity of which
the councillor is a member or in which the councillor has a substantial interest.

THE FIELD NATURALISTS CUfB OF VICTORIA

S7A1TMRNT RY MEMBERS OF COUNCIL

In the opinion ol Ihe members orCouncil,

(a) The acconipan> ing Statemeni of Profit end Loss is drawn up so as to give a true

and fair \ lew of the financial resnlKof the Hub for the year ended 3 i December
2003.

(b) The accompanying Balance Sheet is drawn up as to gi\’c a true and fair view of

the state of affairs of the Club as at 11 December 2003.

(c) As at the date of this sUitenicni there are reasonable grounds to believe that the

Club will be able to pay its debts a.s and when they fall due.

SIGNED at Biackbiim on this 23 day of Miirch 2004 in accordance with a resolution

of Council.

W. Clark

President

B, Bums
Treasurer
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THE FIELD NATURALISTS CLUB OF VICTORIA
STATEMENT OF PROFIT AND LOSS

Year ended 31 December 2003

INCOME

Sales

Publications

Other Income

Investments

Other Income

2003 2002

Membership SIS.267.68 S36.832.34

Bookshop sales S9,533.06 10,841.52

Less Bookshop - Cost of Sales (S7.066.35) ($7,395.48)

.S2.466.71 S3.446.04

FNCV Publications (net) $944.10 1,757.90

Calendar sales (net) - 927.18

Back issues Vic Nat S56.5.30 S521.26

SI.509.40 S3. 206.34

Hall Hire $3,650.75 4,041.08

Profits - Excursions & Seminars $2,890.95 2,047.95

Advertising - Field Nat News $506.82 609.54

Advertising - Vic Nat 470.00

Prollt sale FNCV products $77.39 528.59

Sundry Income $731.09 298.62

Ins. Levy - Excursions (non-members) S346.36 $143.83

S8.203.36 S8. 139.61

Bank Interest $652.64 507.1

1

interest Income S15.563.44 $16,541.41

SI 6.2 1 6.08 SI 7.048.52

Grant for Volunteer Environment $10,000.00 7,290.00

and Heritage Organisation

General Donations $1,101.50 2107.00

Donations President’s Equipment Appeal S3.597.25

Total Other Income S14.698.75 $9,397.00

Total Revenue $78,361.98 $78,069.85
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THE FIELD NATURALISTS CLUB OF VICTORIA
STATEMENT OF PROFIT AND LOSS
Year ended 31 December 2003 (continued)

EXPENDITURE 2003 2002
Publications Vic. Nat. Printing $11,890.10 $22,587.09

Less Grants (N. Smith) ($1,243.00) ($3,400.50)

Postage - Vic. Nat. $2,922.04 3,553.22

Sundry expenses- Vic Nat $356.17 438.88

$13,925.31 $23,178.69

Newsletter Printing $3,327.01 5,608.17

Newsletter Postage etc $3,254.90 3,631.55

Calendar of events $1,313.76 $1,822.23

$7,895.67 $11,061.95

Total Publications Expenses ,$21,820.98 $34,240.64

GROSS PROFIT $.56,541.00 $43,829.21

Other Advertising, Market & Pub $66.99 $719.05

Expenses Annual report $1,900.00 $2,520.00

Junior Naturalists Postage $551.13

Office Stationery etc $841.79 $1,734.73

Library Expenses $1,761.02 $1,891.19

Bank Fees $1,192.75 $1,133.93

Depreciation Expense $4,314.62 $4,355.34

Internet Provider & Virus Scan $246.55 $340.69

Volunteer Expenses Reimbursed $196.12 $112.58

FNCV Mugs $727.28 $554.35

Dues 8l Subscriptions $128.17 $138.18

Insurance $3,119.93 $2,612.71

Council Rates $1,379.15 $641.40

General Repairs & Maintenance $1,285.42 $505.13

Office Equip Repairs & Maintenance $201.77 $737.41

General Office Postage $885.62 $1,336.18

Kitchen & Bathroom Expenses $351.08 $179.63

Sundry Expenses $109.36 $442.27

Superannuation & Workers Comp $2,094.32 $1,648.37

Wages & Salaries $20,230.38 $17,539.50

Office Telephone $976.29 $873.41

Gas, Electricity, Water $1,444.85 $1,437.16

Donations $100.00 $3,100.00

Group Expenses $241.24 $1,227.08

FNCV Pubis. Royalties-prior periods $752.34

Loss on Sale National income Secs $718.00

Total Other Expenses S44.345.8.3 $47,250.63

Total Publication and Other Expenses S66.166.81 $81,491.27

OPERATING PROFIT (LOSS) 12,195.17 ($3,421.42)

Fungimap - See attached schedule (1) 1$12.016.321 $2,914.20

NET PROFIT (LOSS) tSl 78.85^ t$507.22l

Fungimap Fungimap ( 1

1

Sales 7,655.92 12,763.10

Conference Profit 4,388.26

Interest Received 671.86 245.82

Donations 440.00 21.73

Less Bank Fees (172.36) (116.45)

Less Contributon to Operating expenses f$25.000.001 ($10,000.00)

Net Operating Deficit/Surplus f$12.016.32J $2,914.20
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FIELD NATURALISTS CLUB OF VICTORIA
CASH FLOW STATEMENT

For the Year Ended 31 December 2003

CASH FLOWS FROM OPERATINC ACTIN ITIES: 2003 2002
Inflow no bracket, Outflow with brackets

$ $

Inflows Ncl Intlows from Operations 10,220.77

Outflows Net Outflows from Operations ($2,646.52)

GST (S450.Sn ($574.39)

Net Cash Flow from Operations S9.769.96 (S.3.220.9I)

CASH FLOWS FROM INVESTING ACTIMTIES:
Inllows Fauna Sur\cy Equipment Fund $1,200.00

Proceeds Sale National Income Securities 7,282.00

Proceeds Sale Fsanda Debentures 4,590.00

Outilows Equipment Purchases ($4,668.35) ($2,027.23)

Librai*v Book Purchases ($161.32)

Transfer AGC Debenture Slock ($4,007.15) ($3,745.00)

Transfer Esanda Unsecured Notes ($5,166.29)

Net Cash Flow from Investing Activities (SI4.003.in $7,299.77

CASH FLOWS FROM FINAN( IN<; AC 1 IMTIES:
Intlows Marine Research Fund 199.00 421.41

FNCV Juniors 445.00 1,600.00

Outflows Australian Natural History Medallion ($208.22) 2,266.32

Transfer to Fungimap Bank A/c ($11,816.85)

Net Cash Flow from Financing Activities S43.S.78 ($7,529.12)

DECREASE IN FNCV CHEQUE A/C BALANCE (S3.797.371 (S3.4.S0.26)

for year
Cheque Account Bank Balance Start Year 19.390.04 22.840.30

Cheque Account Bank Balance End Year $15,592.67 $19,390.04

Note 1 Reconciliation of Net Profit with Cash Flow from Operations

Net Profit $12,195.17

Increase in Inventory (6,080.67)

Decrease stock of“T" shirts (6.50)

Depreciation 4,314.62

Decrease in Debtors 278.00

Increase in Creditors ($930.66)

Net Cash Inllow from Operations $9,769.96

FDNGIMAP Bank Account - CASH FLOW STATEMENT
For the Year Ended 31 December 2003

Cash Flow' From Operating Activities

2003 2002

Inllows Sales 7,655.92 12,763.10

Conference Profit 4,388.26

Interest received 671.86 245.82

Donations 440.00 21.73

Outflow's Bank fees (172.36) (1 16.45)

Operating e.vpenses ($25.()00.()0) ($10,000.00)

($12,016.32) 2,914.20

GST not yet adjusted with FNCV ($580.71) 827.09

CHANGE IN FUNGIMAP BANK BALANCE (SI2.597.03) S3.74L29

Opening Balance $15,558.14 $1 I.8I6.85

Balance 3 1 December 2003 $2,961.11 $15,558.14
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THE FIELD NATURALISTS CLUB OF VICTORIA
STATEMENT OF ASSETS AND LIABILITIES

Year ended 31 December 2003

Assets 2003 2002
Current Assets

FNCV Cheque Account - Note (3) $15,592.67 $19,390.04
Fungimap Cheque Account - Note (3) 2,961.1 1 15,558.14

The Environment Fund Account - Note (3) 3,240.91 6,127.76

Trade Debtors 278.00

Stocks “T" Shins & Lenses - Note (4) 371.50 365.00
Inventories (Books for Sale) - Note (4) 11.492.57 5.411.90

Total Current Assets $33,658.76 $47.1.30.84

Non Current Assets

AGC Debenliire Stock - Note (5) 61,252.15 57,245.00

Treasury Corporation of Vic - Note (5) 50,000.00 50,000.00

Esanda Unsecured Notes - Note (5) 100,576.22 95,409.93

Genera! Properly Trust Units - Note (5) 23.851.00 23.851.00

235,679.37 226,505.93

ANHM Charge Account (208.22)

Library Holdings - Note (6) 46.591.1 1 46.429.79

$282,270.48 $272,727.50

Non Current Assets

Property, Plant and Equipment

Maryborough Property - Note (7) 13,400.00 13,400.00

Clubhouse at Cost - Note (7) 171,512.00 171,512.00

Clubhouse Improvements - Note (7) 38,988.00 38,988.00

Equipment at Cost - Note (8) 57,431.64 52,763.29

Less Accumulated Depreciation - Note (8) (37.481.07) (33.166.45)

$243.S50..57 $243,496.84

Total Non current Assets $526,121.05 $516,224.34

Total Assets $559,779.81 $563,355.18

Liabilities

Current Liabilities

Sundry Creditors - Note (9) 250.00 243.00

GST Paid - GST Collected - Note (9) (1,756.75) (630.99)

PAYG Payable - Note (9) 693.00 888.00

Hall Hire Paid in Advance 291.66

Funds Held in Trust - Note (9) 271.00 271.00

Total Liabilities ($542.75) $1,062.67

Net Assets $560,322.56 $562,292.51

Equity

Members Accumulated Funds
Current Year Earnings/Loss $178.85 ($507.22)

+ Fungimap (dellcit/surplus) 12.016.32 (2.914.20)

Current Year Earnings excluding Fungimap 12,195.17 (3,421.42)

- Note (10)

General Fund b/f - Note ( 1 0) $502,830.20 $506,251.62

$515,025.37 $502,830.20
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Total Specific Funds

Marine Research Fund - Note (11)

Fauna Survey Equipment Fund

Fungimap Fund - Note (11)

FNCV Environment Fund - Note (11)

Asset Revaluation Reserve

FNCV Juniors - Note (11)

Total Members Accumulated Funds

25,466.75

(1,451.25)

2,808.78

3,240.91

13.187.00

2.045.00

$560.322.56

25,267.75

(1,451.25)

14,731.05

6,127.76

13,187.00

1.600.00

$562.292.51

NCJTES TO AND I'ORMING PAR I OF THl- ACCOUN l'.S FOR I'HF YEAR ENDED 31 DEC 2003

1. STATEMF.Nl OF ACCOUNTING POl.lCIES

This special purpose llnancial report has been prepared for distribution to the members to fulfil the C'ouncil's finan-

cial reporting requiremenUs under The Field Naturalists Club of Victoria Incorporated constitution. The accounting

policies used in the preparation of this report, as described below, are consistent with the financial reporting

requirements of the Club’s eonslilulion and with previous years, and are. in the opinion of the Council, appropriate

to meet the needs ofmembers.

(a) The financial report has been prepared on a modified accrual basis of accounting including the historical cost

convention and the going concern assumption.

(b) The requirements of Accounting Standards and other professional reporting requirements in Australia do not

have mandatoiy applicability to The Field Naturalists Club of Victoria Incorporated because it is not a "reporting

entity". The Council has, however, prepared the financial report in accordance with relevant Accounting Standards

and other mandatory professional reporting requirements in Australia..

(c )These accounts ha\ e been prepared on the basis of historical cost and do not take into account changing money

values.

(d) Fhe accounting policies have been consistently applied unless otherwise specified,

(e) Investments - are valued either at cost less amounts written off for pcnnaneni diminution in the value of invest-

ments. or at Council valuation. Dividends and interest arc brought to account when received.

(0 Fi.xed Assets - Properly is brought to account at cost, or where appropriate, at Council valuation. Plant, equip-

ment. furniture and fillings arc brought to account at cost less accumulated depreciation calculated on a straight

line basis over the estimated life of the asset.

(g) Income lax - The club is not liable for income tax

(h) Inventories - are valued at the lower of cost and net realisable value.

2. REMUNERATION OF COUNCILLORS
No remuneration has been received by councillors for the year ended 3 1 December 2003.

2003

3. CASH
FNCV A/c - Bank of Melbourne $15,592.67

Fungimap A/c - Bank of Melbourne 2,96 1.11

Environment Fund A/c - Bank Melbourne 3.240.91

$21.794.69

4. STOCKS
T-Shirts 371.50

Books for sale at lower of Cost or Net Realisable Value 1 1.492.57

$11.864.07

5. INVESTMENTS
AGC Debenture Stock 61,252.15

Treasury Corporation of Victoria Inscribed Stock 50,000.00

Esanda Finance Corporation Unsecured Notes 100,576.22

General Property Trust Units - at cost 23,851.00

$235.679.37

6. Library - Books and Journals

at Council Valuation 23/5/95 plus additions at cost. $46.591.1 ].
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7. FREEHOLD PROPERTIES
Cosstick Reserve, Maryborough

1 Gardenia Street, Blackburn - at cost

Improvements

SI 3,400.00

171,512.00

38.988.00

S223.900.00

8. OTHER FIXED ASSETS
Plant and Equipment - al cost

Less Accumulated Depreciation

57,431.64

f37.481.071

SI9.950.57

9. CREDITORS & PROVISIONS
Sundry Creditors

Net GST
PAYG Liability

Funds Held in Trust

250.00

(1,756.75)

693.00

271.00

fS542.75)

MEMBERS ACCUMULATED FUNDS

10. GENERAL FUND
Balance Brought Forward

Add Net Surplus

Add Fungimap Deficit

Balance at 31 December

$502,830.20

178.85

12.016.32

$515,025.37

11. SPECIFIC FUNDS
Marine Research Group Fund
Balance Brought Forward

Net Addition

Balance at 3 1 December

25,267.75

199.00

$25,466.75

Fungimap Fund
Balance Brought Forward

Less Net Deficit

Less Owing for GST reimbursement

Balance at 31 December

14,731.05

(12.016.32)

94.06

$2,808.79

FNCV Environment Fund
Balance Brought Forward

Add Donations

Add Interest

Less Grants

Balance al 3 1 December

6,127.76

2,080.00

34.15

f.5.00 1.001

$.3,240.91

Juniors Fund
Balance Brought Forward

Add Additional funds contributed

Balance at 31 December

1,600.00

445.00

$2.04.5.00

12. CONTINGENT LIABILITY
The FNCV is al present working to confirm that its past and present practice of not collecting GST on its member-
ship fees is recognised by the Australian Tax Office. It is not absolutely certain that the matter will be resolved in

the club’s favour.
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iNDEPENDENT AUDIT REPORT TO THE MEMBERS OF
THE FIELD NATURALISTS CLUB OF VICTORIA INC

Scope

I have audited the attached special purpose financial report comprising the Statement of

Financial Position, Statement of Financial Performance. Cash Flow Statement and Notes to

the Financial Statements, of The Field Naturalists Club of Victoria Incorporated, for the year

ended 31 December 2003. The Club’s Council is responsible for the financial report and

have determined that the accounting policies used are consistent with the financial reporting

requirements of the Club's constitution and are appropriate to meet the needs of the

members. I have conducted an independent audit of the financial report in order to express

an opinion on it to the members of The Field Naturalists Club of Victoria Incorporated. No

opinion is expressed as to whether the accounting policies used are appropriate to the needs

of the members

The financial report has been prepared for distribution to members for the purpose of fulfilling

the Council's financial reporting requirements under the Club's constitution I disclaim any

assumption of responsibility for any reliance on this report or on the financial report to which

It relates to any person other than the members, or for any purpose other than that for which

it was prepared

The audit has been conducted in accordance with Australian Auditing Standards. Our

procedures included examination, on a test basis, of evidence supporting the amounts and

other disclosures in the financial report and the evaluation of significant accounting

estimates These procedures have been undertaken to form an opinion whether, in all

material respects the financial report is presented fairly in accordance with the accounting

policies described in Note 1 to the financial statements. (These policies do not require the

application of all Accounting Standards and other mandatory professional reporting

requirements in Australia).

I have relied on the data for years prior to that ending 31 December 2003 as being correct

No effort has been made to value the Club’s assets.

The audit opinion expressed in this report has been formed on the above basis.

Qualification

As is common for organisations of this type, it is not practical for The Field Naturalists Club of

Victoria Incorporated to maintain a tight system of internal control over donations,

subscriptions and other fund raising activities until their entry in the accounting records.

Accordingly, the audit in relation to such receipts was limited to the amounts recorded

Qualified Audit Opinion

In my opinion, except for the effects of such adjustments, if any, as might have been

determined to be necessary had the limitation discussed in the qualification paragraph not

existed, the financial report presents fairly, in accordance with the accounting policies

described in Note 1 to the financial statements, the financial position of The Field Naturalists

Club of Victoria Incorporated as at 31 December 2003 and its financial performance and its

cash flows for the year then ended.

Signed:

Ray A Wells. CPA
Honorary Auditor

15 March 2003

South Melbourne
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Whitefella jump up: the shortest way to nationhood

by Germaine Greer

Quarterly Esssay (Shwartz, Melbourne). QuarteHy Essay(^M<^cki}K’hooks.com

This 78 page essay is a political polemic,

challenging as it is insightful and profound

for Australian readers and contributing to

our, hopefully, evolving ‘sense of place'

on this continent, l-ler aim. challenging us

to recognise that wc live in an Aboriginal

continent, is to promote a new way for-

ward for a republic and to make us more
respectful of Aboriginal culture through

understanding our own history in the nat-

ural and social landscape. Greer (of

Female Fimuch tame) would not generally

be associated in the minds of many readers

as the “traditionar fare of The neforian

Naturulisf - so why review her work here?

As The Victorian Naturalist conies to cel-

ebrate 125 years of active contribution to

Victoria's scientillc and cultural life it is

timely to rcllect on our changing conscious-

ness of the Victorian landscape. From its

inception, contributors to The Vic Nat were

busy, as the paradigm of the Victorian age

demanded, cataloguing and describing the

detail of the natural, and in some cases cul-

tural, environments, all from a European

view. Some contributors, notably AW
Howitt, provided perspectives on the origi-

nal Koori culture and land-use. However,

even in these early days, many writers were

becoming aware of, and recording losses of

both our natural and cultural assets. Thus a

conservation ethic arose - gradually provid-

ing a framework for an enhanced 'sense of

place', but still irom a European viewpoint.

Greer's work argues for a deeper ‘sense of

place' for a change in our consciousness -

to accept the obvious.

One does not have to be a 'republican' to

appreciate the profundity of her arguments.

The canvas is broad, assertions necessarily

sweeping, but still illustrative of a coherent

body of historical evidence and interpreta-

tion. She explains our white fella’s malaise

of 'spiritual desolation': the history of hal-

ing a country which we subconsciously
know is not ours; the promotion (some
only for the fortunes to be made) of inap-

propriate land-use; and the disregarding of

Aborigines and their culture despite the

fact that many were heroes of’ pastoral set-

tlement and rescuers of many hapless

explorers. We blocked ourselves from their

knowledge.

These historical themes are inter-woven

with perspectives on our national behav-

iours (eg. use of alcohol) and their psycho-

logical meanings. Replacing our corrosive

arrogance toward Aboriginal knowledge
with acknowledgement that it is their land,

provides a basis for progress. Indeed. (Jreer

proposes that many of our distinctive

'national' traits indicate that aboriginality

already has had a profound effect on tlie

culture of ‘gubbas’ - a trajectory exists.

(ireer is no shrinking violet in the force of

her arguments (one chapter is entitled 'The

Big Idea’) and she skilfully peppers the

political w'ith the personal. Writing with the

passion and insight of an expatriate, her

personal experiences with Aborigines go
back 30 years when she w'as ‘adopted* by a

member of the Kulin tribe in Fitzroy in the

1070s. Greer powerfully conveys the

meaning of those many experiences intt> a

new perspective of how we could (and

should) be re-evaluating our 'sense of

place’. If you don't gel the lime to read the

essay Greer suggests a simple exercise;

look in a mirror and say: '1 live in an

Aboriginal country’.

Ian IVIanscrgh
7 Toolangi Road,

Alphinglon 3078
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Under the terms and conditions of the natural

environment: it burnt where it snows

Mark Reeves'

Abstract ,

Readers are taken on a mind journey through the 2003 Alpine tires and. through the eyes ot the

author, witness tornadoes of riamc encircling and trapping his fire engine. The behaviour and pre-

dictability of tires in the alps and the use of grazing and do/erlincs as tire mitigation techniques arc

discussed, rurthcr rctlections about llres included the need tor dissemination ot new knowledge

gained by recent experiences, the importance of networking, communiuly involvement and psycho-

Fogical effects olThe llres on a wide variety of people. [The VictorUm NaturaUsf 121 (3)2004. S4-S0)

When I was first approachcid by the

FNCV, I was both unsure about who you

were and what you did, and also I was

unsure what I should talk about! 1 have

decided that I would like to frame my con-

versation with you in posing questions

rather than attempting to provide detlnitive

answers to so many complex issues sur-

rounding our apparent ownership or. in

reality, stewardship of the high country of

Victoria.

I would like to share my e.xperiences and

interpretation of those experiences by tak-

ing you on a brief mind journey and to

pose questions and promote discussion.

Some of these thoughts are based upon

perfect 20/20 hindsight.

Edmund Burke has described society as a

partnership between those who arc alive

today, those who have gone before us. and

those yet to come (Flint 2003). The rela-

tionship to the environment is not dissimi-

lar. ‘What we have now is not so much a

function of our owm efforts. We owe much

if not most, to our predecessors. We our-

selves are a product of the society that

made us. .And we clearly have a responsi-

bility to those yet to come' (Flint 2003).

In regard lo^he 2003 Alpine bushllres.

we have an oppoilunity to pass on to those

following us knowledge, wisdom and

understanding from our experiences, which

was not possible in the past.

We have an opportunity to gather deep

insight into the nature of this wondertul,

unique and fragile environment. Should we

not now move beyond the relatively shal-

low ‘blaming* that has, I think, charac-

' Principal. The Alpine School, Great Alpine Road,

Dinner Plain, Victoria 3898

terised much of the aftermath of the fires,

especially in a political sense?

But now, 1 would like to take you on a

mind journey... Please sit eomlortably, place

your feel on the tloor and sit with a straight

back. Breathe in and out twice, relax and

close your eyes....

You arc with me in my fire truck, it is

Sunday 28 .lanuary 2003 and we have been

engaged in the fire lighting for several weeks

now. We know each other well and are lamil-

iar with the procedures and protocols of our

fire team. The truck is a 15 tonne Isuzu carry-

ing four tonnes of fire lighting water. There

are four of us in tlie cabin ot the truck, wdlh

big w indow s. easy to see out ot.

We are cut off from our escape route in our

current fire-tlghling endeavours, both direc-

tions of the road allame now with trees fall-

en over them. We are perched in our truck at

C’obungra, and have taken lime to position it

as best we could to provide the best protec-

tion from the poienlial killer, radiant heat.

We are wailing, waiting and waiting, the

fires are coming towards us, but we are not

quite sure what to expect.

The tire front tlnally arrives. It is 12:15.

Wc have been here for one hour. .

.

Next to us is one of the other tankers w ith

the crew' on the back in the rollover protec-

tion area...one last call out the window to

them.... “You sure you don't want to jump in

the cab with us fellas?"... “Nah we'll be

right", comes the reply, “thanks for the offer

though.".... A decision, which on later

rcUcction they may have reviewed 'nest time

this happens.'

From our apparently secure perch in the

cabin, with the woollen blankets over us, we

have an amazingly good view of the

84 The Victorian Naturalist
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approaching fire. At first, a grass fire sprints

down Cobungra Road in front of us from the

direction of Ted’s house. It variously

sweeps, loops, twists and dances its way
through and over one spot where we thought

we could shelter. At this point, two large

Grey Kangaroos hop and dart toward that

fire front and stop, stunned. I watch them

double back and wonder about their fate. A
minute later, another lire (ront comes direct-

ly towards us up the gully beside our escape

road. It flashes up the treetops, and the most

vigorous eruption of Hame takes place in the

remaining pines that we had run out of time

to fell. The trees are 10 metres or so tall, and

they instantaneously erupt in flame to twice

that height. We can feel the radiant heat.

Almost simultaneously, a third and most vig-

orous front ‘crowns’ up the Cobungra Valley

to our right. The flames arc enormous. The
heat front and llames burst anything llamma-

ble into the inferno, it is a horrible and

amazing scene. We are trapped on all sides

by lire fronts!

For the ne.xt 15 minutes, we witness some
of the most incredible scenes. The flames rip

about us and tornadoes of fire loop and dance

around us. Several times, our truck is

engulfed in absolute blackness, darker than a

moonless night. Soot. ash. embers and earth,

instantaneously baked dry and hard and
blown away, rain down on us. Our truck

shudders and shakes in this hurricane. Ash.

embers and soot, burning branches, fire and

any other moveable and biiming debris blasts

the too-hot-to-tOLich windows. Fire fighting

gear that we removed from the back of the

truck erupts in flames metres away, where we
had thrown it. We w^alch what we thought

was bare earth burst into flame under adja-

cent tankers. Many limes, our partner truck

radioed us and we each reported a ‘welfare

check*. We were all okay! Hot, but okay. I

recall watching Jan through the window in

the Command vehicle next to me, and think-

ing how it was like watching the muffins

cook in the oven! The glass has become too

hot to touch without glove.s. The heat haze

shimmers between us. I note that the frame of

my seat is too hot to touch! (Three days after

the event, another team using the truck And a

burnt orange on the floor... actually black-

ened from sitting on the floor). Luckily there

arc several bottles of water stashed under the

back seal, and we each gulp down half a litre

of warm water to replace the literally litres of

sweat that we are losing in our overheated

sauna. I can see Arlene's house in the rear

view mirror, and watch it be engulfed in

flame and then disappear, only to reappear in

a moment of clarity and then disappear yet

again in soot, debris and smoke. At various

times, the lyres of the adjacent tanker begin

to smoulder and bum, and after a quick radio

call for them to move forward or back it is

snulTed out. It is a bizarre dance of hot trucks

in a flreslorm! It works....

After 21) minutes, the main flame front has

passed, and we arc left in a 'post-nuclear’

smoking and flaming landscape. I want to

gel our tanker into a position that will allow

us to move out to assist the residents as soon

as possible. We sneak the truck around the

water lank and jump in the back and get

ready to move off. It is too hot to actually

protect oneself, let alone render assistance to

anyone else. It will be another 10 minutes

before I can move, an agonising 10 minutes,

as we are desperately concerned for the peo-

ple in their houses. However, move we do

and at 12:45 and after many ‘welfare checks’

and radio communications, the three trucks

disperse to different sections of the estate to

begin the assistance. God only knows what

we will find, and the thought of ‘finding the

worst' funnily never crosses our mind until

much later. To do other than survive does

not seem an option...

1 would like to reflect upon and promote
discussion on five points about the fires of
2003.

• The nature of the fires in the Alps, their

behaviour and predictability.

• Grazing as a fire mitigation technique.

• The use of dozer lines as a fire mitigation

technique.

• The vigour with which the fires were
fought.

• The issue of fuel reduction burning.

The nature of the fires in the Alps, their

behaviour and predictability

The fires in the Alps behaved in an irreg-

ular and unpredictable fashion.

Are not fires supposed to behave in pred-

icable and measurable fashions, to some
e.vtent? I saw fires that behaved in unpre-

dictable ways and in ways contrary to the

best information with which we were pro-
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vided in wildfire training. I do not blame

the CFA for this because there really have

not been enough recent examples of 11 res

in this region to be able to have either

anecdotal or research-based experience

upon which to draw.

1. I saw fires burn downhill faster than up.

Local, swirling and katabatic wind con-

ditions created most unusual and non-

textbook behaviours.

2. I watched local wind effects create

‘blast-furnaces' where sleep and inac-

cessible faces burnt with incredible

ferocity. The area around Little Baldy is

an excellent and visible example of this.

3. The fires burnt in a mosaic pattern,

which became a function of the atmos-

pheric conditions more so than fuel

loads. Some days, and for several days,

the fires would creep along in a similar

fashion to a cool and controlled fuel

reduction burn. It was so extensive and

inaccessible that there was no hope of

extinguishing its entire length, even whth

aircraft. In these situations, one could

walk up to and navigate one's way
through the fire, and actually become
quite intimate with it. watching it closely

like a BBQ! 'I he result was areas of low

intensity burning, no crown fire and

from a distance even the look of no fire

until one peered between the trees at

ground level. The effect of this can be

clearly viewed by driving up the Great

Alpine Road from Harrietvillc. and

looking tow ard Mt Fealherlop.

4. The fires burnt most vigorously when
sufficiently high temperature, sufficient-

ly low humidity and sufficiently strong

fanning winds combineti. There were

subsequently days on end w^hen the wind

strength increased, backed and veered

through the canyons and gullies of the

Alps and fanned and increased the inten-

sity of this cool fire (see 3 above).

Hence, there would be a day (usually no

more) of frenetic activity to defend prop-

erties and infrastructure from this fast

moving, crowning and destructive fire.

Excellent examples of the results of this

can be witnessed on the Great Alpine

Road below the Hotham entrance station

at Buckland's Gap. There is significant

tree killing and, at this stage, little evi-

dence of epicormic regeneration, to be

found only several hundred metres fur-

ther down the road. This situation is the

one in w^hich my colleagues and I were

caught at Cobungra.

Grazing as a fire mitigation technique

During and after the fires, a great deal of

renewed interest was evident in the issue

of grazing and fire mitigation. There is no

doubt that there were experiences in my
region where grazing lessened grassland

fuel loads. No doubt Dinner Plain 'tself has

LESS grass when the cattle are here, and

yet we still slash to reduce the hazard. My
experience was that, although there may
have been situations where grazing might

have had such an effect, what 1 saw’, made

me believe it did not mitigate the lire situa-

tion in the higher Alps for the following

reasons:

1 . Grazing animals tend to prefer a green

picking, that is, they will cal the grass

that has fresh, sweet new growth and

move on. In a free grazing situation,

they move to areas of their preferred

diet. As a result, they leave the dry and

what 1 would call ‘flash flammable'

grasses and stalks. 1 saw this in particu-

lar at the Hotham airport. Fires travel

quickly, through low density, highly

oxygenated, high surface area fuels.

2. By eating the green pickings, grazing

animals tend to reduce the natural fire-

breaks of bog lines and gullies. They also

pug the sphagnum bogs considerably,

drying them out and again reducing the

natural fire breaks in alpine grass fields.

3. The most vigorous fire behaviour 1 saw'

was ‘crowning fire', w'hich burnt hot.

fast and intensively in the treetops or

crowns of the sub-alpine woodland or

montane forest of Alpine and Mountain

Ash or Woolybults. These trees tend to

shed bark and carry an enormous fine

fuel load in their stnjctures, perfect for

kindling crowning fires. Grazing of

course does not reduce these fuel loads,

nor does fuel reduction or low' intensity

burning, for that matter.

4. I would be keen to visit 'Maisie's Plots’

on the Bogong High Plains and see the

effect of the fires on these areas of graz-

ing exclusion since the 1940s. I under-

stand there may be some interesting out-

comes from further research into their

situation after the fires.

86 The Victorian Naturalist



5. Cattle tend to be indiscriminate in their

search for feed and selective in their ulti-

mate diet. Their cloven hooves tend to

be incompatible with the fragile alpine

soils, and they may not have sufficient

benefits as a fire management technique

to overcome their inherent environmen-
tal impact. They seem to be there purely

for commercial reasons. However, to

suggest 'grazing reduces blazing’ is not

my experience. Omeo, for example, a

region of significant grassland grazing,

was severely affected by fire despite the

areas of significant grazing surrounding

the township.

6. The most difficult fire we dealt with was
in cattle-grazed Alpine button-grass
plains. It behaved like so many peat
fires, smouldering on the surface and
beneath the exterior and doing so for

days, wailing for that lethal combination

of heat, wind and humidity. It is my
experience that the 'jury is still out’ on

the fire mitigation benefits of grazing in

the alpine areas.

The use of dozer lines as a fire mitiga-

tion technique

1. 1 did not see a dozer line or 'mineral

earth break' that succeeded in containing

a fire front on its own. Eighty or so doz-

ers were engaged in the firefight in that

period. From my experience, for them to

function as designed, they need to be
seen as a technique to be used with fire

fighters defending them.

2. The fires w'ere SO extensive that it

would have taken tens of thousands of
fire fighters, all equipped with endless

supplies of water and equipment, to

make the dozer breaks function. Fires

jumped every one I worked on. I saw
them as a management technique that

was not effective due to the nature of the

terrain, the stretched supply lines to

defend the breaks, and the isolated

nature of the area.

3. The subsequent environmental issues

created because of the mineral earth fire-

breaks and their inevitable rejuvenation

could possibly be seen as 'worse' in

some locations (Dinner Plain for exam-
ple) than the fire threat.

4. Can we really control the natural envi-

ronment and its whims with modern
machinery?

Vol, 121 (3) 2004
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The vigour with which the fire was
fought

1 . It has been suggested that the fire fight-

ing was not undertaken as vigorously as

it should have been because, for exam-
ple, the spectre of 'Linton* was haunting

the authorities and lire fighters.

2. Subsequent to the fires, a TV reporter,

commenting at the Federal Inquiry at

Omeo, suggested that the fires were
fought with bureaucratic ends in mind.

That is. the public perception of the vari-

ous agencies was more important than

saving property. I was alarmed at some
of the comments during and after the

fires in this regard. I can assure you, my
experience is that the fires were fought in

the Alps w'ith every bit of skill, knowl-

edge and experience we could muster,

and courage, and some more! As per our

mind journey, I was personally entrapped

fighting the fires and, in retrospect, my
life was probably under threat. I really

w^as solely concerned for my friends and
neighbours whose houses and families

we were charged with protecting.

3. When the initial dry lightning strikes

took place, hundreds of fires started,

scattered over an enormous area, some
hundreds of kilometres long and many
kilometres wide. Fires stretched from Mt
Buffalo right across the Victorian Alps
into the Snowy Mountains in NSW.
There was never any chance of contain-

ing the threat with the resources at our

disposal, even from across Australia.

Even when the full might of the CFA and
DSE was mustered, it could not gather

sufficient people or equipment to fight

all the fires in a sufficiently concentrated

manner to consider extinguishment. This

is not a criticism; it is a function of our

dispersed and small population.

4. Do you think that anything more could

have been done to prevent the subse-
quent extent or ferocity of the fires?

The issue of fuel reduction burning
1. The interface of human and natural

environments is a complex and difficult

place. We love to live with and in the

bush, and to some extent we like to feel

in control of it. But is it really a place

which we can control?

2. Last autumn, fuel reduction burning
took place in the Bright area and Ovens
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Valley. This is, apparently, the right

time to do it; fuel levels are likely to be

high, winds predictable and tempera-

tures and humidity levels reach critical

levels for a shorter period in the day,

making containment and exposure mini-

mal. BUT. the local tourism operators

complained about the subsequent smoke
during the autumn festival!

3. From my experiences of the recent llres.

it is an extremely rare for the circum-

stances to provide a fuel reduction burn,

of a nature sufficient to maintain an

effective fuel reduction outcome, to

coincide in the cool and often damp
alpine regions. There has to be suffi-

ciently low moisture in forest fuels, high

enough temperatures, low enough
humidity and sufficiently sustained

favourable winds. And then there has to

be the universe's biggest ‘drip torch'

(dry lightning, for example, over some
hundreds of kilometres) to set afire to a

big enough area to gather sufficient

momentum to make it keep burning

when any of these critical circumstances

change. Could it be that these circum-

stances iiappen about every 60- 1 00 years

in the Victorian Alps? That is. 1939,

2003. and maybe ne.xt lime 2068! And.

is it only a problem because WE LIVF]

HERE? Maybe it has been doing this for

the last, well, few million years?

4. I took part in back and fuel reduction

burning that was often ineffective

because, even in the summer we just had,

the fuel could not sustain a lire! So many
places we back-burnt were, within days,

reburnt with the full fury of the wildfire.

No one would sanction fuel reduction

burning in conditions that arc likely to

create hot and out-of-control wildfires.

Yet, for them to be effective, that may be

what has to happen in the Alps!

5. There is evidence, I suggest, that regular

fuel reduction buniing is bad for biodi-

versity and good for creating environ-

mental monoculture. There is a thought

in my mind that regular fuel reduction

burning will, in fact, create a forest that

is resisiLant to damage from tires and ger-

minates with tire. However, I believe

from what I have seen, that such forests,

while fire tolerant, contain the most

ferocious burning trees. In effect, by too

regular burning we could be creating an

extremely volatile monoculture.
6.

Is fuel reduction burning a regime into

which we should encourage more
research, especially in the Australian

Alps, or is it more a political solution?

Some further reflections about the fires

1. We should learn from these experiences.

What we have gained needs to be passed

on to the future generation.

2. Networking. We need to work together

to see the big picture and reduce rumour
I

mongering and share our know ledge.

3. Community effort. It is a wonderful thing

to volunteer in the Cl'A to make the com-

munity safer while minimising. I hope,

the effect of fire on the environment.

4. I cannot speak imire highly of the CFA
as an organisation. 1 am proud to be a

part of it. to have learnt so much as a

result of my involvement, and to make a

contribution as we did.

5. There were HEAPS of raptors in the

area after the fires; I guess one cannot

keep them away from a good *MBQ'!

6. Fires kept igniting for w'eeks afterwards,

when atmospheric conditions transpired

to make the 'smouldering' remnant

reignite.

7. Fire fighting can be 95% boredom. 5%
absolute terror. I saw and experienced

both.

8. The Alpine fires redefined the fire-fight-

ing adage of luirry up and wait'!!

9. Dinner Plain was REALLY threatened

many times. I thought we were going to

lose the whole lot on five or six occasions.

10. Many of us underestimated the ability

of the fires to be both huge and sus-

tained in the Alpine environment, given

what we know^ about the fuels, tempera-

tures and humidity.

1 1. Many montane areas have encouraging

signs and sometimes heaps and heaps of

epicormic shoots. The Snow Gums did

not fare as well as other trees, although I

noted many areas of regrowth from the

lignolLibers.

12. The psychological effects of the fires

on so many people, in so many ways,

cannot be underestimated.

So, should we be. to a greater extent, living

here under the terms and conditions of the

natural environment? In the places and sil-
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uations where human influence has radi-

cally affected the environment, is there a

terminal and inevitable crisis destined to

emerge? Can we 'control* and ‘make safe’

the environment of the Australian Alps, or

other landscapes in Australia, through fuel

reduction burns or cattle grazing, or use of
dozers and so on? History will be the
deciding factor, unless we have more and
better research into these few points I have
raised today from my limited experience.

While I love the place in which 1 live, 1

respect its need to function as an ecosys-
tem with all the healthy biodiversity it

should have. Perhaps we should, at times,

accept that it will burn where it snows!
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Forest fire and funeral pyre:

Tragedies of the Victorian bush

Peter Evans'

Abstract
This paper examines Ihe European Hre history of Victoria's forests and its impact on forest commu-
nities in the tirst hall ol the twentieth centuiy. As the fire loll in sawmill communities mounted,
pressure grew for some form of protection for limber workers and their families. The fire-refuge
dugout became the most widespread reaction to the threat of forest lire. The remains of large num-
bers ol these dugouts today constitute a strong physical reminder that The hand of man' in Victorian
lire regimes created victims as well as perjxnrators. {The Victorimi Naturalist 12! (3), 2004, 89-98)

Introduction

i came to the study of lire in Victorian

forests through a background in the media
and as a keen bushwalker fascinated by the

remains of sawmills I was finding in the

forests north-east of Melbourne. 1 spent

Ash Wednesday in 1983 recording radio

commercials for the Forests Commission
of Victoria. They were deliberately script-

ed to shock the public into a realisation of
the fire danger facing Victoria in that year

of drought. By the lime the commercials
were finished, there was no longer any
need for them. That night, I stood on the

balcony of the house where 1 was living in

Kew, with the smell of smoke in the air

and burnt leaves from the Otways landing

at my feet. It was a sobering experience.

Returning to the forest in the first few
days after the Ash Wednesday fires was
both horrifying and amazing. The stillness

was deathly - not a single leaf nistling and
not a bird call to be heard. But at the sites of
former forest settlements it was also as if a

veil covering the past had been drawn

' 3/22 Princetown Road. Mount Waverley, 3 149
email: pevans@solulionred.tv

away. As the ferns sprouted and trees start-

ed to sucker, I realized the veil was return-

ing. Most weekends over the next few years

were spent mapping tramways and sawmill

sites. 1 started to talk to fomier sawmill resi-

dents and, as part of my research, gained
access to the Forests Commission's corre-

spondence files. I quickly appreciated that

any study of the human occupation of
Victoria’s forests was inextricably inter-

twined with their tire history.

A combination of tire-adapted forests and
the prevailing weather patterns in south-

east Australia have created an explosive

mixture that has been called the great ‘fire-

flume’ of the south-east (Pyne 1991). The
spark that has so often set this mixture
ablaze is a historic European indifference

to fire and its consequences for forests. The
destruction of Aboriginal fire regimes, and
the enshrinement of land clearing policies

in government regulations, led inevitably to

a series of disastrous conflagrations in

which Victorians were both perpetrators

and victims.
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A chi*onoloj»y of fire

The first large bushfire recorded in

Victoria coincided with its separation from

the colony of New South Wales and the dis-

covery of gold. On 'Black Thursday’. 6

February IS5I, the first of Victoria's tire

days to gain a name. Victoria was ablaze

from the Wimmera to Bass Strait. It is

impossible now to quantify exactly the

extent of the tires or to say how many peo-

ple died. Cedainly. large areas of the Great

Dividing Range were burnt. Travellers

along the Yarra Track to Woods Point in the

1860s wrote in awe of the vast forest ot

dead trees through which they passed.

{Woods Poiui Times dc Moimlaineef\ 12

September 1866).

Bad fire seasons returned in the late

1870s (Foley 1047) and again in 1806 and

1897, culminating in .lanuary and February

1898 when large areas of Gippsland were

swept by tire. The worst day, 1 February

1898, also acquired a name: 'Red

Tuesday'. Despite the tact that the (ires

had been started in many cases by settlers

'burning off. the net result was to rein-

force the et'llcacy of tire as a tool of seltle-

menl. When the fires had passed, open

spaces stood where once there had been a

forest of dead, ring-barked timber (Pyne

1991). Fire might make a had short-term

enemy but, for the settler, it was a good

long-term ally. Major fires were recorded

every summer from the turn of the century

to 1919. when 120.000 acres of Crown
lands in the Otways and the Grampians

were devastated by bushfire (Foley 1947).

Only sporadic deaths due to bushllre had

been recorded up until this lime, but the

number of people living in the bush had

been steadily building up during the early

years of the twentieth century. With the

completion of railways to Alexandra,

Warburton. Noojce. Gembrook and

Walhalla, large numbers of sawmills were

built in the heavily timbered Cireat

Dividing Range (Evans 1993). It was

inevitable that, given the right conditions,

a bad tire would claim a large number of

lives. Those conditions arose in February

1926, and added a third name to the lexi-

con of Victorian bushfire: ‘Black Sunday'.

The loss of fourteen lives at Worlley's

mill at Mt Beenak on Black Sunday was

the first major disaster to turn public atten-

tion to the need to provide a refuge from

fire at bush sawmills. The mill settlement

was typical of many of its time: isolated,

hemmed in by scrub and connected with

the outside world by a slender ribbon of

wooden-railed tramway (VPRS 11563;

Unit 88. file 32/1288). When it became

apparent that there was no hope of saving

the mill, the inhabitants of the settlement

attempted to escape along the tramway

leading out of the forest.

Realising that their path was blocked by

tlaines. they were forced to retreat back

towards the mill. Mr. and Mrs. Rowe, their

son, and Mrs. Duncan holding her three-

month-old baby, managed to make their

w ay to a race containing about a foot or tw'o

of water. Here they lay down and awaited

the tire front. Mrs. Duncan became separat-

ed from her child. She had to be lorcibly

restrained from dashing into the llames as

her baby w^as burnt to death before her eyes.

The rest of the party reached the mill but

had now'here to go. Only two were to sur-

vive. In desperation, Henry Ring and Arthur

Walker used their coats to shield their faces

and dashed through the Iront of the fire.

Badly burned and w ith their hair and eye-

brows singed, they managed to reach a

small creek about one hundred metres away

where they lay for about three hours. When

the worst of the llames had passed, they

dragged lliemselves back to the mill site

where they discovered the bodies of those

who had perished. They rested for a tew

hours before making their way out ot the

forest to raise the alarm. In all, fourteen per-

sons died at this one mill. {The Age: 16 and

17 February 1926; The Sun News Pictorial:

16. 17 and 18 l-'ebruary' 1926; The Ulydalc

Express: 19 Fcbniary 1926).

Following this disaster, isolated sugges-

tions were made that a ‘diigoul', patterned

on those constructed by the armies of the

First World War. could be useful for sav-

ing life in a bushfire. However, the only

specific action taken by the l*orests

Commission was to add one penny to the

royalty on every hundred super feet of tim-

ber to provide additional funds for tire pro-

tection (Vf»RS 11563: Unit 43, file

28/430). This w^as primarily aimed at sav-

ing timber, not lives. Sawmilling commu-

nities continued to face the risk ot death

every summer.
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There was another bad fire season early

in 1932 and another disaster at a sawmill,

this time in the Thomson valley near Erica.

This particular tragedy had a typical pre-

lude. Malicious threats to burn the forest

had been made by unemployed men unable
to gel relief work from the Forests
Commission. In Januar>' 1932, a number of
fires were deliberately set by grazing inter-

ests 'setting loose the red steer' of fire to

seek green pick for their stock. A large fire

was discovered to be burning in the forests

to the north and east of the Thomson
River, probably lit by fishermen or
prospectors clearing a route along the

river. (VPKS 11563: Unit 88, file

32/1401 ). With little or no access available

to fight the fires, it only required the right

weather conditions for a disaster to occur.

A strong northerly gale on the evening of
Thursday 4 February drove the fire down
on O'Shea and Bennett’s mill. Eight men
stayed at the mill in order to defend it. The
mill was equipped with a good water sup-

ply. However, the fire was too fierce to be
resisted and, without a dugout, there was
little chance of escape for the men. Six of
the eight were killed. Two mill-hands,
John Cabassi and James Richini, managed
to escape although they were badly burned
and temporarily blinded by the smoke.
(VPRS 1 1563: Unit 86. file 32/0413). The
charred remains of O’Shea and Bennett’s

mill were purchased by J. F. Ezard and
Son, and a new mill was rebuilt on the

same spot to await the challenge of the

next bad fire season. There was not long to

wait - the Black Friday of 1939 was only
six years away.

A refuge from fire

The earliest recorded purpose-built fire-

refuge was probably that constructed at

another of Worlley's mills near
Powelltown in early 1932. Mindful of the

fourteen people who had died nearby in the

1926 fire, and of the thick scrub that had
grown since that fire, several mill workers

began to discuss the threat of fire as the

height of summer approached. They decid-

ed the only thing to do was to go under-

ground 'like a wombat'. A trench was
started into the hillside.

The morning of Friday 5 February
dawned hot and clear. Engine driver Bob

Miller rose early and discovered large

clouds of thick smoke billowing over the

ridge on which the mill was situated. The
other four men at the mill were quickly
roused and sheets of cormgated iron hasti-

ly throwm over the top of the trench and
covered with soil. No sooner had the five

men entered the dugout when the fire

roared over the mill site, destroying every-

thing in its path. A wet blanket was used to

cover the entrance and shield the men
inside the dugout from the heat (Ernie
Stocks, Syd Wood typescript).

Official proposals for dugouts
1'he first specific Forests Commission

sponsored plan for a dugout based on the

military principle appeared in May 1 932
hard on the heels of the fire. The plan was
put forward by Mervyn Bill, a Forests engi-

neer and surveyor. He believed that thirty-

six people had already needlessly lost their

lives because no refuge from fire was pro-

vided at bush sawmills. He pointed out that

fire escapes were provided by regulation at

all city buildings, but that no law' protected

the inhabitants of a sawmill. His design
included a tunnel with both downward and
transverse deflections, underground piping

and w'ater sprinklers, hessian smoke filters

and a steel-plated outer door. Fig. I shows
a military dugout on which Bill's design

ma^^ well have been based.

Bill believed that the door should point

away from the north, the direction of the

worst fires, as he had personal experience

of seventy-five mile per hour w'inds gener-

ated by a fire. In most respects what he
proposed has marked similarities to the

'modem' dugout except for the downward-
sloping entrance and the fixed door (VPRS
II563: Unit 198, file 40/280 sub-file

32/1901). The downward-sloping entrance

appears to have been an evolutionary dead-
end, although one witness at the Royal
Commission into the causes of the 1 939
bushfires still believed that a downw-ards
inclined tunnel was the safest because of
the difficulty he experienced in trying to

smoke wombats out of their tunnels
(Stretton 1 939a).

Implementation

On 1 4 November 1 932 the Forests
Commissioners made the following deci-
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SECTION.

Fig. 1. The tlrc-rctiigc dugoui was broadly based on the military diigouls used during the First World
War. This illustration is from the Slcruial ofField Engineering,

sion: 'All savvmillers to construct eftlcienl

dugouls in dose vicinity oi'all sawmills,

particulars of such to be forwarded to the

Commissioir . This met with immediate
opposition. Chris Ingram, a sawmiller near

Erica, stated that such an action would not

only reflect badly on the industry, but that

danger to life could be obviated without

the construction of dugouts, and lie

demanded that the Commission receive a

deputation on the subject (VPRS 1 1563

unit 198 file 40/280 subfile 32/1901). This

protest was followed by official action on

behalf of the sawmillers.

Representatives of the Hardwood
Millers’ Association told the Victorian

Cabinet in 1932 that there was no necessity

for legislation governing dugouts to be

enacted. They gave an undertaking that all

members of their association would con-

struct dugouts immediately (Evidence of

Finton Gerraty at the inquest into fire-

deaths at Rubicon and Matlock. The Sun
News Pictorial 10 February 1939).

Subsequent events were to demonstrate the

emptiness of that promise.

Despite the Hardwood Millers' promise,

the Forests Commission pressed ahead, but

the w'ording now changed from ‘All

saw'millers to construct efficient dugouts'

to ‘The Commission strongly advises you

to construct efficient dugouts’ and, some-

w'hat loosely, defined the term dugout as

‘any construction which will effectively

give the required protection'. In these

terms, a circular letter w ith a tear-off strip

to be returned was sent to all sawmillers

late in 1932. The returns make interesting

reading: some millers underlined the words

‘strongly advise' and did nothing.

George Worlley inserted the words
‘when necessary' and also ignored the

advice. Several millers pointed out that in

the areas burnt by the fires earlier in the

year there was now nothing to burn and

also ignored the advice. Many did not

reply at all. Only Jack E/ard replied that a

dugout was being constructed but, as his
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No. 1 mill occupied the same site as that of
O’Shea and Bennett where the six fire-

deaths had occurred in 1932, he had good
reason to do so. The Forests Commission
tried to force the issue again ahead of the

1933-34 fire season, once again sending a

circular ‘strongly advising' sawmillers to

construct dugouts. This time it added a

plea to the emotions:

ll is pointed out that on you does the preserva-

tion of the lives of your mill employees and

their families largely depend, and unless suit-

able precautions are taken now it is quite pos-

sible that a disaster similar to those of 1926

and 1 932 may occur.

This spurred one or Iw'o sawmillers into

action, but the main body of mill owners
still did nothing. Various excuses were
offered: there was a motor road to the mill;

there was a creek or sw\imp handy; there

was a dam or water channel handy. Most
did not seem to hold with the efficacy of

dugouts. JD Walker replied 'we have a

small dugoLit in the gully on the other side

of the mill if anybody prefers it to the

creek’. Arthur Mackie stated T don’t hold

with dugouts, my experience of tlfty-odd

years is that if a fire menaces you, you
must fight fire with fire ... it is the men
running away from lire that gets burned'.

Oliver Menz replied 'I have no dugout
here as it would be useless. It is not far to

get out here and ! am certain that if a fire is

coming there will be no-one stop to gel

burnf . Whether they objected to the cost

of construction, saw the relatively tempo-
rary nature of mill sites as a justification

for doing nothing, or just believed that the

concept held no value, few sawmill owners
installed dugouts. (VPRS 1 1563; Unit 198,

file 40/280 sub-file 32/1901).

At the Royal Commission into the causes

of the 1939 bushfires. Forests Commission
Officers protested that they had done their

best to get people to build dugouts, but that

there was no power in the Forests Act
either to compel them or give them the

right to do so. This was disputed by Judge
Streiton, and documents produced at the

Royal Commission proved that the Forests

Commission was, at best, guilty of prevari-

cation in this protest (Slretlon 1939a).

Early in 1934, the Forests Commission
had obtained an opinion from the Crown
Solicitor as to its legal obligation if it

inserted a clause in the Forest Regulations

demanding the construction of dugouts.

The Crown Solicitor replied that the

Forests Commission could indeed insist on
the construction of dugouts, but anyone
getting into them must do so of their own
volition, so that the Forests Commission
could not be held liable if a disaster

occurred. The Crown Solicitor concluded

that dugouts should be fitted with a sign

warning people that they used the dugout
at their own risk. The Forests Commission
may have indeed been caught between two
evils: insisting on the construction of
dugouts and then warning people against

using them, or not insisting and merely
encouraging the construction of dugouts in

the hope of saving more lives.

Letters again went out at the start of the

1934-35 fire season ‘strongly advising’ the

construction of dugouts. Forty-one-letlers

were sent out. Twenty-one replies were
received and. for those sawmillers who
neglected to reply, the Forests Commission
had to rely on the previous year's reply for

information. Over the two year period, ten

sawmill managers had constructed dugouts

and six stated that roads or creeks were
available as escape routes or refuges. A
total of twenty millers provided no infor-

mation whatsoever on fire-protection for

their employees. Another appeal late in

1935 brought a similar response.

A small breakthrough was achieved in the

Rubicon Forest (south-east of Alexandra)

the following year. Several meetings were
held late in 1935 by members of the

Australian Timber Workers Union at the

Rubicon Forest mills, situated on the drier

northern slopes of the Great Dividing
Range. At these meetings, resolutions were
passed requesting the construction of
dugouts. The mill owners ignored the

demand. The situation culminated in

January 1936 in a public exchange of state-

ments between Commissioner WW Gay of
the Forests Commission, and Mr.
Bodsworth, President of the Timber
Workers Union. This resulted in a stem let-

ter from the Forests ('ommission to the

Rubicon mill owners, virtually demanding
that dugouts be built. In part, the letter read:

In order to avoid any Jiirilier unpleasantness

between you and your employees and also

undue embarrassment to the Commission, it is
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desirable that these dugouis be construeted

immediately. It must be recognised that you,

your employees and the Commission are inter-

ested in the Rubicon Reserve and it is most

necessary that all work in harmony. 1 would

point out that in the past, in the event of fire in

this district, the men employed at the various

mills have been to a very large extent, in fact

almost wholly responsible for saving of the

forest and also your mills. In the event of

future fires the cooperation of the men is

essential. This cooperation will be given all

the more w illingly if the men realised that the

protection of the lives of their w ives and chil-

dren was considered by the millers, to the

extent of providing this not very costly protec-

tion. 1 hope that there will be no further occa-

sion to remind you of this matter, and that the

necessary dugouts will be constructed.

One month later, all eight of the mills in the

Rubicon Forest had a dugoul, although most

were small and of rudimentary construction.

Another round of circulars was sent out

at the stai't of the U)36-37 fire season. This

time, the wording w'as stronger than

before; ‘Where considered necessary

dugouis arc to be constructed to provide

retreats in case of danger*. This still did

not persuade everyone. Forester Charles

Elsey of Erica reported of one sawmiller:

[He] has dcllnitcly intimated that he will not

construct one and will contest every effort to

force him to do so ... [he] claims that it is

degrading for people to cramp ihcmsehes in a

hole in the ground. 1 believe that a dugoui at this

mill is absoiiitely essential (VPRS 1 1563:

Unit 1 98. lile 40/280 sub-lile 36/288).

1939

It is perhaps understandable that some
saw'miilers could not see the potential

value of dugouis. w^hich had not really

been tested in a large fire. The period

between 8 and 13 January 1939 pnwided

all the testing anyone could ask for. It has

not yet been possible to establish exactly

how' many dugouis were occupied during

the 1939 tires, nor how many people sur-

vived in them. There is. however, substan-

tial evidence to support the contention that

the absence of a dugoui at a sawmill, or the

decision not to use one, vastly increased

the chances that at least some of the mill

inhabitants would be killed.

Despite the trouble taken by the mill

workers to force the construction of

dugouts in the Rubicon Forest, many
decided not to trust them. At the Ruoak
No. 3 mill, workers crammed the dugoui

with their furniture and tied. The four

slowest died (Streiton 1939a). Some of

their furniture is still there today, embed-

ded in the collapsed remains of the dugout.

On top of the IHuc Range above the

Ruoak No. 2 mill, eight men attempted to

save a low'ering-gcar winch by culling a

firebreak around it. The winch driver had

begun the construction of a smali dugout

but. at the time of the fire, it was still

incomplete (Stretton 1939; Ernie and Rose

Lc Brim, 'Ike' Sims interviews). All eight

men died, the w'inch was subsequently

removed and never used again.

Along the .Acheron Way near Narbethong,

a small group of forest residents chose to

abandon FeigliiTs No. 1 and No. 2 mills,

both of which had dugouis. fhose who died

were Frank Edwards. Kenneth Kerslake.

Ellen Kerslake and Ruth Kerslake. I hree

quarry workers who accompanied them

were also killed. I'hose who had left with

plenty of time to spare, or who took to the

dugouis, survived (Noble. 1977: Sam Isaac.

Keith Allan interview's).

At both Britannia Creek and Matlock,

Fred and Victor Yelland had used llie

defence ol'the availability of a brick house

as an excuse not to build a dugout {VPRS
1 1563: Unit 198. file 40/280 sub-file

32/1901). As a token gesture a small

dugout was constructed at the Matlock

mill, but was so poorly built that it had

partially collapsed shortly after comple-

tion. When lire swept over the mill on 13

January 1939, Vera Maynard died when

she was unable to escape from the brick

house after it caught fire (Stretton 1939a).

Just south of Yelland's mill was the mill

of JM and CV Fitzpatrick. iMl'leen men
died and one survived. Fire protection at

this mill W'as the subject of scathing criti-

cism from Royal Commissioner Stretton.

Scrub came right up to the borders ol the

mill and there was no dugoui, despite

'requests' from Forest Officers that one

should be constructed. The sole survivor,

(Jeorge Sellars, found a cleared spot,

wrapped himself in a wet blanket, and

waited for the fire to pass (Stretton 1939a.

1939b). Sellars never fully recovered from

his ordeal (Sam Isaac interview).
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Only three people died in a dugout dur-

ing the 1939 bushfires, but this may have
more to do with social pressures than with
any inherent drawback in the concept of
the dugout. The dead were Ben Saxton, his

wife Dorothy Saxton and a young mill

worker named Michael Gorey. The Saxton
brothers’ mill was moved to Tanjil Bren,

on the southern slope of the Baw Baw
Range, in 1937 (Saxton). The brothers,

Ben, Jack, Wilbur and Eric had been bom
and raised not far from the site of the 1926
disaster at Worlley’s mill. Their father,

Alfred Saxton, believed that, had the
inhabitants of Woriley's mill sought shel-

ter in a mine tunnel nearby, none would
have been killed. The Saxton brothers were
therefore favourably disposed towards
dugouts and had constructed two at the

Tanjil Bren sawmill (Stretton 1939a).

The first and largest of these consisted of
a long tunnel into the hillside with an
entrance facing south. It was intended for

the mill workers. As fire approached on 13

January 1939. Jack Saxton and thirty mill

workers entered the larger dugout. At the

height of the fire, the six men holding the

wet blankets across the entrance had to be
relieved every two minutes due to the

intense heat. Two others were engaged in

bringing water to the entrance to keep the

blankets wet. There were sufficient men in

the dugout to enable enough relays at the

entrance for all to suiwive the fire relative-

ly unscathed. In dugouts, there was appar-

ently safety in numbers.

The second dugout was smaller and adja-

cent to the house occupied by mill manag-
er Ben Saxton and his wife Dorothy. This

dugout faced east. As ihe fire approached,

Ben Saxton, Dorothy Saxton and a young
timber worker named Michael Gorey
entered the smaller dugout. When the

worst of the fire had passed over, all three

were found dead. Ben Saxton appeared to

have sustained head injuries when the front

of the dugout caught fire and collapsed,

but the others appeared to have died from

suffocation. There was still a supply of
water in the dugout {Narracan Shire
Advocate^ 1 April 1939). Social pressure

may have induced the mill manager and
his wife to .segregate themselves from the

main body of workers and, if so, this prob-

ably resulted in their deaths. With only one

other person for assistance, it is unlikely

that they would ever have been able to

effectively protect the entrance to the

dugout. Just south of Tanjil Bren, paling

splitter Frank Poynton, farmer Ben
Rowley, his wife Agnes Rowley and their

three children all perished for want of shel-

ter from the fire.

Post-1939 dugouts
The 1939 fires demonstrated without

doubt the efficacy of dugouts as a refuge

from fire. Less than a week after the fires

ended, the first sawmilling company
applied for particulars for the construction

of a dugout. Hayden Brothers of Barwon
Downs were sent plans of Ezard’s dugouts
at Erica, which had proved effective, and
had enabled the employees to save the mill

without placing themselves in danger. By
early 1940, Forest Officer Torbet was able

to report that most millers were eager to

construct dugouts, but that they wanted
plans to indicate what to build. After fight-

ing to have dugouts constructed for seven

years, the Forests Commission still had no
definite design for a dugout apart from the

plan put forward by Mervyn Bill in 1932.

Hurried consultations w'crc sought with the

Department of' Mines and the Department
of Health, and minimum requirements
were drawm up (VPRS 11563: Unit 198,

file 40/280 sub-file 39/180). The
Australian Timber Workers Union also

took a hand, instructing their members not

to accept employment at any mill unless

the installation of a dugout was the first

work carried out at the site {The Argus, 19

January- 1939).

The Forests Act (1959) came into force

in January 1940, and for the first time there

were gazetted regulations to force
sawmillers to construct dugouts. Dugouts
had to be approved by a Mines Department
Inspector, contain forty gallons of drinking

water, electric torches with spare batteries

and globes, sanitary pans w'ith deodorants
and a first-aid kit. A person in charge of
the dugout had to be nominated and it was
forbidden to use the dugout to store any-

thing except the prescribed emergency
equipment {Government Gazette No. 13,31
January 1940).

Different designs for mill and winch
dugouts were drawn up and despatched to
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sawmillcrs with a general lime limit for

construction by the end of September
1940. Specifications included the provision

of ninety cubic feel of air and forty square

feet of cooling surface (walls. Hoor and

rooO for each person. They were designed

to be occupied for six hours. The entrance

frame to the dugout had to be made of

metal, all timber had to be protected by

three feet of earth or rocks, no air vents

were allowed, and there had to be a tra-

verse at the entrance (Fig. 2). In 1948, the

regulations w ere strengthened and the ilrst-

aid kit upgraded to include antibiotics. The

location of dugouls was to be clearly indi-

cated with a sign displaying the word
'DUGOUT' in black letters eight inches

high on a yellow background. The basic-

design was adopted by the Country Roads

Board, the Melbourne and Metropolitan

Board of Works, the Forestr\' Commission

of New South Wales and, eventually, by

the Snowy Mountains Authority. (The

development of the fire-refuge dugout

from 1932 to 1958 is covered by the volu-

minous nie that is VPRS 1 1563: Unit 198.

file 40/280).

A heritage of lire

Today, our fire heritage is split into two

streams - those who have e.xperienced and

survived tire and are our !i\ ing heritage,

and those of us who can only experience it

second hand through documents and the

physical environment. Of the cataclysmic

fires, we have living testaments of both

Black Friday of 1939'" and Ash Wednesday

of 1983. *Fhe survivors of the urban horror

of 1983 live in a kindlier world w ith access

to counselling, 'fhose who experienced

Black Friday by and large had only them-

selves and their families for support.

Despite the time that has elapsed, memo-
ries of 1939 remain vivid for every sur-

vivor I have inlerview'cd.

These include a hardened bushman used

to a tough job in the forest and the manage-

ment of lough men. Hard decisions had to

be taken in 1939 on which lives depended.

In his case, once taken, the ramitlcations of

these decisions were never discussed with

his family. Only to a comparative stranger

could a lingering sense of long-repressed

guilt be expressed in a voice cracking with

emotion. And only in that confession could

that decision be seen for what it was - dri-

ven by circumstance with no foreknowd-

edge of how bad that particular fire w'ould

be. As Judge Siretion said in his report

fhey had not lived long enough'.

Then there is the Forester, a professional

man. w'ell trained, but in 1939 young and

green in the ways of the world. In helping

to fight the 1939 bushfires he experienced

the death of people he knew well. When
the fires were over and he finally reached

Melbourne, exhausted, his own mother

failed to recognize him when he knocked

on her door, lie recovered and went on to

write a seminal thesis on the use of local

know ledge in fire control, and retired from

the Forests Commission after a long and

successful career. When asked to recount

his experiences of the 1939 fires, he broke

down and wept.

The silent voice of the 1939 bushfires is

that of the women who lived at the sawmill

settlements. Few were asked to give evi-

dence either at the Royal Commission or

the Coronial inquests. Yet their experience

was no less traumatic than that of the men.

Mrs Foster Potter plastered her baby's face

with mud and pressed him to the lloor of

the dugout where it was coolest, while the

men around her in the dugout recited

prayers and abandoned all hope. She sur-

vived and, scant months later, was living

even deeper in the forest at a newly-rebuilt

mill salvaging fire-killed limber.

Finally, the words of Eileen Maxwell in a

letter to her sister-in-law express the feel-

ing of grief and dislocation experienced by

many mill residents w'ho lost everything;

My God, May. 1 will never forget it. 1 said to

Bill I am not going [to lease the milll ssithoul

you. 1 said we will all go together. So he knew

it was no good trying to send me out without

him. A tree fell in front of Kerslakes' bus, the

same could of easy happened to us. So dear,

we are Jolly lucky to be here. Bill has gone

back to work. 1 will be glad when they build

us a house. I hate being here [in HealesvilleJ,

it is that lonely and it will be worse next week

when the kiddies go t(^ school. My garden |at

the mill] was a picture, the dahlias were all

coming out and we w'cre picking beans and

peas and the potatoes were all ready to dig.

Bill says you would not know there had been a

garden there. ... The damn world is upside

down ...
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around 1946 during construction of the Reefton Spur Road near Warburton.

A cultural landscape

Even after the gradual withdrawal of
sawmills from forest areas had begun,
dugouts continued to be constructed at log-

ging sites, forest work camps and road
construction camps. The dugout became
the universal cultural response to fire in

Victorian forests, and no forest worker was
far from one in the 1940s and 1950s. There
are nearly 600 historic sawmill sites in or

on the fringes of the Great Dividing Range
north-east of Melbourne (Evans 1993). If

only one third of these had dugouts there

would be at least two lumdred sawmill
dugout sites in these Ash forest areas. Add
to this an estimated one hundred construct-

ed for logging, work camp and reading
purposes, and several at the bases of fire

towers and in small forest towns and the

wide distribution of this reaction to the

threat of death by forest tire can be readily

appreciated. I lowever, the removal of most
aspects of forest industry, with the excep-

tion of logging operations to rural towns in

the 1950s, diminished the need for

dugouts, and most were left to decay and
collapse. Many were deliberately
destroyed, and only a few, mostly beside

well-used forest roads, are now maintained.

It is somewhat ironic that few of the post-

1939 dugouts would have been tested by
fire. Hie fire refuge dugout remains a mid-
twentieth century phenomenon, a cultural

reaction to the threat of fire in the

Mountain Ash forests of Victoria. With few
people living in the forest today, and with

improved road networks, (his threat has
largely been ignored. With only a small

number of dugouts now maintained, it is to

be hoped that no forest traveller ever again

has to seek safety underground.

Today, it is impossible to go far into a for-

est in Victoria without a reminder of past

fires or the reactions to them. These
reminders may be botanical in nature. A
good example of this is the salvage area at

the head of the East I'anjil River on the

slopes of the Baw Raws, and on the southern

fall of Mount Toorongo. After salvage log-

ging, Ash regeneration has either not

occurred or was destroyed at the seedling

stage by logging operations. The area is now
covered by wattle. Prominent when the wat-

tle is in llower, these areas are still well

defined when it is not. Although the evi-

dence is botanical, these areas have a cultur-
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al cause. Another botanical reminder are the

dead 'stags' which still rise above the areas

burnt in 1^39. Given that 'these fires were

lit by the hand of man* the slags are again

botanical evidence w ilh a cultural cause.

The cultural elements of forest fire start

with the death sites and the lucky escape

sites, but do not end there, 'fhere are the

fire lookout tower sites and there are

scores of these. Dugouts have already been

mentioned; there are hundreds of them.

There are thousands of water points. And
tlnally, there are the millions of dead Ash.

The cultural landscape of the 1939 bush-

llres remains the greatest visible testament

to the fire history of these forests.
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Patterns of pre-European Aboriginal vegetation

management by fire in South-eastern Australia

What do we know?

Lynette C McLoughlin'

Abstract
Despite at least thirly-Hve years ol tlebale over the scope, nature, puipose, timing, frequency and
seasonality ol landscape burning by Aboriginal people, and its role in shapinti Australia’s vegetation,
knowledge is still highly patchy. In partic;^ular, there is still a great paucity oY detailed studies which
reconstruct past patterns ol burning and lire regimes in specillc regions or vegetation communities,
especially across southern Australia. Yet it is these very studies which .should provide the basis for
the development ol appropriate lire regimes for ongoing conservation management. This paper
brielly reviews aspects of the debate over indigenous burning, highlighting the major role of fire in
food production and management ol food rcst>urces, before considering the range of evidence avail-
able to reconstruct indigenous fire regimes. A selection ol studies from across the country, which
have examined both pre-contact and post-contact regimes, demonstrates the richness of information
available for those prepared to bring together often diverse and fragmented sources of information in
the interests ol better understanding and managing vegetation communities into the future. {The
Viciohan NaturalisX 121 |3), 2004,99-106)

Vigorous debate over many aspects of
deliberate burning of the Australian land-

scape by indigenous people has ensured
that it holds its place as one of a series of
contested issues associated with fire in

south-eastern Australia, as well as across

the country. This paper will briefly raise

some of those issues, as well as consider

the extent of knowledge we have devel-

oped about pre-European burning which
might inform conservation management of
existing vegetation communities.

There are a number of aspects of "pat-

terns' of Aboriginal burning; simple spatial

distribution, patterns related to habitat or
vegetation community type, and fire

regime i.e. the frequency, season and con-

sequent intensity of the fire. Knowledge of
any or all of these dimensions of pre-
European indigenous landscape burning in

Australia should be a useful tool in conser-

vation management as it informs our
understanding of specific communities and
their dynamics, as well as providing direc-

tions for further research into appropriate

fire regimes for those communities.

Dimensions of the debate over
Aboriginal burning
A series of questions regarding Aboriginal

landscape burning have been discussed for

several decades in a range of literature from

' Graduate School of the Environment, Macquarie
University, Sydney, NSW 2109
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the anthropological to the ecological, partic-

ularly since Jones (1969) introduced the

notion of ’firestick farming’, describing it as

an integral part of the Aboriginal economy.
These questions include:

1 . Why and to what extent did Aborigines

engage in deliberate landscape burning?
2. If they did, when did it commence

across the continent?

3. What level of detailed ecological knowl-
edge informed their burning decisions?

4. What were the environmental impacts of
such burning practices at macro and meso
scales and over time - on the distribution,

nature and structure of vegetation com-
munities, in contributing to the extinction

of Australia’s megafauna, and on soil

erosion and geomorphic stability?

The debate has raged between polarised

generalities. On the one hand Aboriginal
people rarely deliberately burnt vegetation,

rather they were passive agents in the envi-

ronment, only responding opportunistically

to "natural’ fires (Horton 1982, 2000). At
the other extreme, they burnt frequently
and indiscriminately across the country
(Ryan et al. 1995) or burnt extensively to

reproduce the effects of grazing of the

megafauna (they had hunted to extinction)

in returning nutrients to the soil and pre-

venting large scale fires by keeping down
fuel loads (Flannery 1994). Vet others have
seen little value in the conjectural nature of
the historical perspective, preferring to
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develop knowledge of fire regimes and the

role of fire in ecosystem functioning and

dynamics purely through present ecological

methods (Williams and Gill U)^5).

(^f the above issues, the most conlenlious

is that of' the environmental impacts of

Aboriginal burning. Consideration of such

impacts is also interwoven with the ques-

tion of the lime of their arrival on the con-

tinent and commencement of broad-scale

burning, as well as the level of ecological

knowledge they may have developed over

lime to inform their burning practices.

Reviews of the evidence on this issue

include those by Head (1^89), Kohen

( 1995) and Bowman ( 1998).

However, debate that focuses on arrival

dates and on early burning and its impacts

obscures and detlects attention from the

important conservation issues (Bowman
1998). Far more central to current consid-

erations of vegetation, habitat and land-

scape management is knowledge ol

Aboriginal burning in the 4-5000 years

before European arrival, when climate and

sea level were reasonably stable: develop-

ment of a ‘coherent scieniillc analysis ...

that can be used to buttress land manage-

ment prescriptions' (Bowman 1998: 386).

It is the intent of the remainder of this

paper to focus on this area.

Why and how did Aboriginal people

engage in landscape burning?

An understanding of the range of reasons

for landscape burning (Jones 1969; Kimber

1983; Pyne 1991; Braithwaite 1994;

Kohen 1996) also provides some perspec-

tives on the nature and extent of that burn-

ing. The most commonly known and

understood reason for bunting was in hunt-

ing: to herd and drive large game animals

to a convenient place to be killed, or to

drive small animals out of thick under-

growth. Fire also was used to smoke small

animals directly from burrows or out of

hollow' trees. Burning undergrowth

exposed hidden burrows to hunters where

smoke failed to drive out the game. In

terms of faunal food sources, however,

habitat modification may have been equal-

ly important. Frequent burning of under-

storey fomied open forests suited to kanga-

roo and wallaby, and burning of specific

areas created areas of known ‘green pick

for game at a given time (after the next

rains). Varied patterns of burning also

developed habitat heterogeneity to support

a range of birds and other animals used in

the Aboriginal diet.

Other, more socially-based, reasons for

burning w^ere to clear travel corridors of

undergrowth for swifter and more comfort-

able movement (usually ridges or along

rivers and creeks); for signalling purposes

and to clear sight lines; and as a weapon in

warfare, for example in frontier conllict dur-

ing the European period (Hill cl al. 2000;

Vigilante 2001). The purpose of ‘cleaning

up' countiw. often gi\en by Aboriginal peo-

ple, seems to encompass a number of these

aspects of lamlscape suitability for travel,

signalling and food resources but also

includes a more spiritual dimension of car-

ing for areas entrusted to them by their cre-

ator figures and cleansing these areas of evil

spirits (Nicholson 1981; Kimber 1983).

Perhaps the least accepted and under-

stood, but most important reason for burn-

ing in terms of reliable food resources and

closest to fulfilling Jones" (1969) poetic

‘tlrestick farming’ concept, was in manag-

ing plant food resources (for detailed dis-

cussion see Hallam 1975; Pyne 1991; Latz

1995). In many parts of Australia, espe-

cially the south-east, roots were staple

foods and were available year-round (Goll

1999). Burning undergrowth exposed

herbaceous tuberous plants for harvesting,

and burning held back shrub or forest inva-

sion of those areas with a .strong herba-

ceous understorey. Burning was also used

to ‘cure’ and improve edible roots in

swamps. Burning favoured, or provided

appropriate growing conditions tor, other

food plants such as coloniser lood plant

species e.g. bracken (used for roots) and

vines (berry-bearing) by removing compe-

tition and shading, stimulating seed germi-

nation and rootstock regeneration, and pro-

viding an ash bed. Some plants, such as

Cycads (e.g. Xlacrozcwiia or burrawang)

have unusually large and nutritive seeds

and w'cre particularly important as food

sources. Both the growrth of these plants

and their seed production could be

enhanced by burning (Nicholson 1981 ).

Plant resources W'crc also managed by

fire exclusion, for example to protect yam

beds in their growing season (DF Thomson

100 The Victorian Naturalist



Fire Symposium Special Issue

in Pyne 1991) or to protect foodstuffs in

specific fire-sensitive sub-biotas such as

rainforests and vine thickets (Nicholson

1981; Hill and Baird 2003).

How deliberate and controlled was all

this use of fire by Aboriginal people?
There are many accounts of apparently
casual use of fire, with areas lit almost in
passing'. On the other hand, there is evi-

dence of deliberate burning in patches to

create a mosaic of bumt and unbuml areas

(which both promotes habitat diversity and
creates self-limiting bum areas as protec-

tion against raging wildfire), particularly

across northern Australia (Russell-Smilh

2002), Central Australia (Latz 1995) and
south-western Australia (Hallam 1975).

Observations also have been made of beat-

ing out fires moving in an undesirable

direction, and burning being entrusted to

delegated tribe members as a ‘special duty'

(JL Stokes in Hallam 1975), as well as the

specific exclusion of fire from sensitive

areas, noted above, or careful manipulation

of fire regimes to protect sensitive vegeta-

tion from damaging fires (Price and
Bowman 1994). All these indicate sensi-

tive and skilled use of fire, which might
also assume considerable and detailed area

specific ecological knowledge.

Lewis (1982) saw similarities between
the use of fire technologies by North
American Indians and Australian
Aborigines, maintaining these technologies

were no less manipulative of landscapes

than those of i'arming:

‘The overall impact ... was to intensify

further and to help maintain a more pro-

nounced mosaic of micro-habitats even
than that which occurred naturally ... Thus
it was not simply that Indians took advan-

tage of the natural conditions brought
about by natural fires - although naturally

burned areas were exploited - but rather

that they altered natural processes in ways
that allowed them to plan for and create

the kinds of environmental conditions

favourable to their adaptations as hunters

and gatherers.’ (Lewis 1982; 51 on Indian

use of fire in northern Alberta).

Reconstructing patterns of burning
At a general level many writers have

more recently acknowledged the extent to

which Aboriginal people burnt across most

landscape types (Cary et al. 2003a).
Bowman (2003) goes further to suggest

that their practices were the result of a

process of ‘taming’ wildfire in a highly

fire-prone country to their own ends.

However, information on burning is only

truly useful for conservation management
where we understand the local patterns of
burning i.e. the detail of the fire regimes

applied to specific vegetation communities
in a region or locality.

Developing such knowledge generally

involves painstaking reconstruction of
burning patterns using a variety of tech-

niques and evidence. Table 1 summarises
the types of evidence currently available

for reconstructing pre-European fire

regimes, and each has its strengths and
limitations. For example, ethnohistorical

sources may be fragmentary and lack pre-

cision but provide direct observation of
Aboriginal practices. South-eastern
Australia is considered very rich in paleo-

environmental data sources (Dodson and
Mooney 2002) but these data are generally

too coarse to define fire regimes. The more
'scientific' methods (palynology, fire scars

and tree growth data) also do not distin-

guish anthropogenic fire from the totality

of pre-European fire, although this may not

be important w'here conservation manage-
ment is interested only in the fire regimes

that shaped communities, rather than in the

origins of the fire. Ecological studies pro-

vide precise detail about selected aspects

of ecosystem responses to fire but many
studies in a specific area are required to

integrate these into a landscape approach

to burning over time.

Some detailed studies of Aboriginal
burning, post-contact changes and
implications

At a broad scale, palynological studies

provide information about the extent of
fire activity prior to European settlement.

An analysis of 58 studies across south-

eastern Australia found that fire was rela-

tively constant over the Holocene (last

1 1.000 years). However, there was an
increase during the early part of European
occupation to levels higher than at any
other time during the Holocene in all major
vegetation types (although lowest in wet
forest), followed by decline to present lev-
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Table 1. Sources of evidence for Aboriginal landscape burning

Evidence Uses and Umitations

Practices handed down 10 Specific information aboul Aboriginal burning across all

present Aboriginal groups aspects, but available for only limited parts of the country.

Ethnohistorical evidence:

explorer/traveller/settler

descriptions, newspapers,

official records

May provide season, place and context for Aboriginal burn-

ing but for limited periods, often with little spatial context.

May also provide evidence of vegetation appearance, structure,

etc. present at that time.

Palynological data:

Pollen and charcoal from

swamp deposits

tion

Indicator of extent of species present and burning in a specitic

catchment over extended time. Does not distinguish between

vegetation habitat types within catchment: difficult to separate

wildtlre from anthropogenic fire, and poor time band discrimina-

to accurately establish frequency.

Tree fire scars/markings,

tree growth ring data

Precision in vegetation community and timing of fires

(though limited uriife of tree), but does not distinguish between

wildfire and anthropogenic fire.

Ecological data: present Provides limits for possible Aboriginal fire regimes but may be

communities, their fire confounded by impacts and changes since European settlement,

tolerance, indicator species

Combinations of the above Provide a more complete picture than any one technique alone.

els which are lower than at any other time

during the Holocene (although still quite

high in dry forest and heath) (Kershaw et

uL 2002).

However, this knowledge has limited

usefulness in vegetation management, even

where locality spcciilc, without a broader

array of evidence to develop a fuller pic-

ture of fire regimes. Despite at least thirty-

five years of consideration of the role of

Aboriginal people in shaping Australia's

vegetation, there is still a great paucity of

detailed studies that reconstruct patterns of

burning and fire regimes in specific

regions or vegetation communities, partic-

ularly across southern Australia. Since

Hallam's (1975) landmark work in the

southwest of Western Australia, few' have

followed with the depth of scholarship and

detailed use of a variety of available evi-

dence required to provide a useful founda-

tion for present management strategies.

Table 2 summarises studies from around

the country, many of which examine both

contemporary and historic indigenous

regimes and the impacts that changes in

burning practices have had on present veg-

etation patterns and structure. A selection

of studies outside south-eastern Australia

is included to encompass the range of

study types. They are indicative of the

value of integration of different forms of

evidence to form conclusions about the

nature of pre-European Hre regimes and

burning practices, as well as post-contact

changes. It is clear that those located in

south-eastern Australia are very limited in

both number and geographic range, given

the diversity of climatic, vegetation and

landscape types in that broad region.

What do we know and where are the

gaps?

Prior to European disturbance.

Aborigines burnt widely, systematically

and purposefully, for a variety of reasons,

but most importantly to control the distrib-

ution. diversity and relative abundance of

plant and animal resources in essence

‘farming’ and ‘grazing’. To do this effec-

tively, landscape burning regimes were

speciHc to habitats and vegetation commu-
nities and thus varied widely across the

country and within regions and localities,

and were often very finely grained in both

implementation and impact.

Notwithstanding more recent recognition

of indigenous knowledge and a need to

involve indigenous people (Gill el al. 2002;

Cary et al. 2003a), Aboriginal vegetation

management by fire has generally been

ignored, discounted or forgotten through

the European period, with traditional

knowledge often 'trivialised by Western
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science’ (Cary et al. 2003b). Fire regimes
have altered markedly, resulting in dis-

cernible significant shifts in vegetation
structure, composition and/or distribution,

and thus also in habitat (where these have
been systematically examined, e.g. Table 2)

There has been signillcanl work in devel-

oping knowledge of Aboriginal fire

regimes and landscape burning practices

across northern Australia, where
Aboriginal people retain knowledge of tra-

ditional practices and sources of informa-
tion are more immediately accessible. Yet,

even here, incorporation of this knowledge
into management strategies is slow to

occur (Russell-Smith and Stanton 2002)
and participation of indigenous owners and
managers is beset by issues of rights and
ownership of the decision-making role
(Hill and Baird 2003).

Southern Australia not only differs
markedly in its physical characteristics

from northern Australia, so that knowledge
is not necessarily transferable, but it also

has great topographic, geological and cli-

matic variety (Keith ef al. 2002) requiring

more finely grained studies than in some
other parts of the continent. In addition, the

south suffers greater inherent difficulties in

assembling a coherent picture of indige-

nous burning. Here traditional know ledge

has generally been dispersed or lost

through 200 years of European impacts,
and other information sources are highly
fragmented so that reconstruction must use
a variety of evidence from a range of disci-

plines. As a result, few integrative studies

have been undertaken and there are wide
gaps in information across a significant

part of the continent. Yet only such studies

can yield the detail required to inform
locality or community specific conserva-
tion management in such an inherently

diverse landscape.

Informed and appropriate conservation
must include clear goals for vegetation
management that acknowledge the nature

and structure of vegetation communities
present at contact, the Aboriginal manage-
ment practices that shaped and maintained
those communities, and the changes that

have taken place during the European set-

tlement period. Such knowledge of the past

not only provides critical insights into the

present nature of vegetation communities

and their likely future trajectories, but it

also assists in developing ecological
hypotheses for the role of fire in specific

environments that can be tested with stan-

dard ecological tools (Bowman 1998).
Management plans must then set directions

for future vegetation management based on
those understandings, integrated with eco-
logical knowledge of its current nature,

structure and processes. The challenge
now is to bring together as much evidence
as possible from the range of sources avail-

able to develop a more consistent and
coherent body of knowledge of Aboriginal
fire regimes in south eastem Australia over
the last 5,000 years.
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Plant responses to fires

David Cheal'

Abstract
Plants show varying adaptations to the fire regimes that are now a pervasive part of Australian land-
scapes. Their tire responses not only determine the nature of vegetation and habitats in the succeed-
ing years, but also substantially determine the likelihood, intensity and other features of the next fire.

The many ditferent fire-related adaptations of plants also influence basic environmental features,
such as soil nutrient availability and fertility. Understanding of plant adaptations and fire responses
enables us to apply fires for ecological outcomes, and not just for ‘fuel reduction’ and wildfire con-
trol. (The Victorian Naturalist 121 (3). 2004. 107-1 15)

Fires, whether planned or wild, are a per-

vasive pan of the Australian landscape and
environment (Dyer et ai 2001; Gill 1975:

Whelan 1995). 'The landscape burned
before the arrival of Aborigines (Bowman
et al. 1993; Truswell 1993), but in the late

Pleistocene (Holocene), and well after the

arrival of the first humans in Australia, a

marked change appeared in the frequency
and patterning of fire in the landscape
(Ashton 2000; Crowley and Garnett 2000:
Fensham 1997; Press 1994). Aborigines
began to use fire as a landscape-scale man-
agement tool, changing previous species'

abundances and occurrences and thus
changing vegetation patterns (Fensham
1997; Koehn 1996; Latz 1994, 1995,
1997). Some vegetation communities and
species increased as a result of this novel

fire regime, whilst other vegetation com-
munities and species decreased (Latz
1994,1997).

The arrival and settlement of Europeans
led to further changes in fire management.
Although in many areas there were concert-

ed attempts to reduce fire in the landscape,

ignition sources and the likelihood of large

confiagrations increased (Gill 1975; Lunt
1995; Noble 1989; Williams et al. 1994).

Research has shown that fire can be a useful

tool in a fire-prone landscape and the

planned application of fire has become a

standard management practice (anonymous
1995; Attiwill 1994; Bell et al. 1984:
Bowman 1 994;Bradstock c/" ^//. 1995;
Calder 1997; Dyer et al. 2001; Gill 1975,

1977; Lunt 1995; Murphy et al. 2002:
Russell-Smith et al. 1999). Through all

' Arthur Rylah Inslilulc for fnvironmenial Research,
123 Brown Street, Heidelberg, 3084. Email:
david.cheal(«^dse.vie.gov.au

these changes, species have persisted or

become extinct (Bradstock and Bedward
1997; Gill and Bradstock 1995; Keith 1996;

Parsons and Browne 1982), depending on
their ability to adapt to the new fire regimes.

And it is fire regime that is important.

Fires vary in season of burn, intensity of
burn, frequency (time between fires), time
since the previous fire and in the propor-

tion of the landscape burnt (abundance,
size and distribution of unbuml remnants).

Indeed, such variation may be found in

various parts of a single fire. Some areas

within a single fire boundary may be con-

sumed in high intensity fire while others are

only lightly burnt. Part of that same fire

may burn vegetation in an area that was
burnt only a few years beforehand whilst in

other areas the previous fire may have
occurred many decades earlier. This varia-

tion was evident in the recent fires in noilh-

eastern Victoria and adjacent New South
Wales (Cheal 2003; Green 2003). It is clear

that plant species vary in their responses to

individual fire events and to the fire regime.

Season

The (annual) season in wdiich a fire bums
may have a dramatic impact on vegetation

landscape patterns. Malices (multi-
stemmed, lignoluberous eucalypts) are

usually considered to be prime examples
of plants that arc relatively immune to any
adverse impacts from fire. Under a natural

fire regime, they appear to resprout vigor-

ously no matter whether they have been
burnt in high or low intensity fires, in

spring, summer or at any other time of the

year and no matter how Irequcntly (anony-
mous I 996; Jacobs I 980; Macfarlane
1 994). However, work at Pooncarie in far

south-western New South Wales (Noble

Vol. 121 (3)2004 107
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Fig. i. Malice eucalypl survival alter annual Urcs (from Noble 1989).

1989) demonstrated a dramatically differ-

ent response to atitLimn fires relative to

spring llres (Fig. ! ). After only three annu-

al autumn llres (a contrived fire regime),

mallee mortality increased to over tS0%.

whereas after three annual spring fires

mallee mortality was less than 5%.
Similarly, the season immediately after a

fire can have a dramatic impact on future

vegetation composition and species sur-

vival for many decades. A drought imme-
diately post-fire may prevent the establish-

ment of most or all germinating seedlings,

even leading to local extinctions (Cohn
and Bradstock 2000; Enright and Lamonl
1992; Griffith et of. 2004), whereas a wet

season immediately post-fire may strongly

advantage the seed regenerators over
species that resprout.

Intensity

Intensity varies with season, fuel and

landscape variability. Within one fire,

intensity may vary little if the fuel is homo-
geneous (in quantity and llammabilily), the

landscape is relatively fiat and the weather

is constant (no dramatic changes in wind

speed and direction, nor in ambient temper-

atures nor moisture) (Fig. 2). In such situa-

tions, fires leave few' unburnt refuges.

By contrast, where the slopes vary, wind

speeds and directions vary and the fuel

varies in flammability (variable moisture

levels and local quantities), fires are

patchy, leaving many unburnt refuges in

the landscape (Fig. 3).

Frequency
Similarly, fires vary in the time between

fires and whether the inter-fire intervals

vary in length.

Landscape Pattern

Further components of fire regime include

the patterning of fire in the landscape. The
number and distribution of unburnt refuges

arc critical to the recovery of affected

species and communities (Fig. 4).

Plant Responses

Fires can be destructive. Each plant

species has different strategics for survival

during lire and for exploiting the opportu-

nities oi’fered after fires have passed.

However, many species exhibit no adapta-

tions to survive fire nor to exploit the

changed environment after fires. This is no

disadvantage where fires are unlikely and

may even further reduce the likelihood of

fires (Fig. 5). Other species live in fire-

prone environments, or even increase the

likelihood of fires in their immediate envi-

ronment (e.g. they may produce persistent

flammable litter or foliage with abundant

flammable essential oils). Consequently,
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Fig. 2. Big Desert after the 1984 fire. Photo: C
Meredith.

Fig. 4. Burnt shrubs (mostly lioveci monfana)
amongst unburnt or lightly singed grassland,

Bogong High Plains, after the 2003 fire.

they exhibit various adaptations to survive,

or even exploit, fires.

Contemporary classification of plant

responses to fire is focused on whether
plants survive fires or not and hence on
their regeneration strategy post-fire (Gill

1981; Noble and Slatyer 1981). Obligate

Seed Regenerators fReseeders’) are killed

by fire and regenerate solely from seed,

whereas Obligate or Facultative Root
Resprouters (H^esprouters') regenerate only

from protected dormant buds {obligate) or

also from seed {facultative). This is a useful

distinction but, like all such simplifications,

is not always the case. Under the right con-

ditions. even the most sensitive reseeder will

resprout or the most tolerant resprouter will

die as a result of fire.

Each of these primary categories can be

further subdivided. Resprouters may
resproul from underground dormant buds
or from aerial buds that are often protected

by thick bark (Figs. 6 and 7). Reseeders

may protect their seed from fires by storing

Fig. 3. Heathy Spur, Bogong High Plains, after

the 2003 fire.

Fig. 5. Samphire Sarcocornia qiiinqueflorch

Lake Kenyon, Sunset Country. Succulent
foliage, few essentia! oils, little litter build- up,

seed exposed, spaces between shrubs = fire

resistant vegetation.

them in aerial resistant structures (Fig. 8)

or in the soil (Figs. 9 and 10). Some
species respond to disturbance, whether
from fire or other causes, with a flush of
germination. This group includes many
annual plants, which avoid the adverse

impacts of fires by existing solely as a soil

seed store in the dry summer fire season.

They are capable of growth in unburnt
vegetation but also often respond particu-

larly luxuriantly post-fire (Fig. 9). Others

cue their germination to some fire effect,

such as a soluble leachate percolating into

the soil profile (Auld 2001; Christensen

and Muller 1975: Ramp 1994). and are

restricted in germination to soon after fires

- the so-called Hire ephemcrals' (Fig. 10).

All these strategies may be used by
species in one vegetation community, rely-

ing on microscale variability in the local

landscape to offer them their particular

suite of ecological requirements. Hence,
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Fig. 6. Blue (iiim Eucalyptus globulus coppic-

ing from dorimml buds under bark afler lire.

Fig. 7. Dwarf Shcokc Casuarina pusilla sensu

Hwang 1992 resprouling from underground

doormanl buds after lire.

plant connmmitics are dynamic in compo-

sition and are often sile-speciftc. The suite

of species at each site, and their relative

abundances, are partially determined by

that site's tire history and the variability

and patchiness of those fires. The commu-

nity’s fire response is a function of the

suite of species present at a site, their inter-

actions, their individual tire responses and

the characteristics ot the local lire regime.

Flaniniabilitv

Much of the Australian vegetation is

adapted to a regime of frequent fire.

Features of both the plant species and the

Fig. 8. Examples of protective seed storage

(hradyspory). a). Scrub Cypress-pine Callifris

verrucosa, h). Dwarf Sheoke Casuarina pusilla.

c) Silver Banksia Bauksia niarginafa.

environment increase the likelihood ol

fires. General climatic features that

increase the likelihood of fire include hot.

dry summers and low relative humidity.

But features of the vegetation itsell also

increase the likelihood oi fires. Many ol
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Fig. 9. Bristly Poppy Papaver aciileaump a dis-

turbance ephemeral (i.e. also found in unburnt
vegetation), growing luxuriantly after fire, does
not require cues from a fire to germinate and
grow.

the typical and dominant plant species in

Australia are highly sclerophyllous. They
have long-lived, nutrient-poor foliage and
often contain flammable essential oils.

Sclerophylly is related to growth on nutri-

ent-poor soils (Bowen 1981; Hobble 1992;

Midgley and Enright 2000; Monk 1987;
Pate 1993; Turner 1994). On such soils,

limiting nutrients (nitrogen and phospho-
rus) are dedicated to essential cellular bio-

chemistry, such as synthesis of nucleic

acids and enzymes, and are unavailable for

incorporation into structural protein.

Instead, structural material is dominated by
carbohydrates, notably lignin and cellu-

lose. Before leaf drop, mobile nutrients (N,

P) are retracted into the plant, leaving the

litter (discarded leaves, twigs and wood)
low in nitrogen (Aerls 1997; Bosatta and
Staaf 1982: Entry and Backman 1995;
Raison 1979) and unanble to support high

levels of decomposers. Decomposition is

slow and litter accumulates, increasing the

likelihood of another fire - which itself

leads to further soil impoverishment (Cook
1994; DeBell and Ralston 1970; Pate and
Dell 1984; Trabaud 1983). to even more

Fig. to. ffclichrvsum odenophorum after the
2002 fires in the Big Desert. Present solely as a

soil seed store beforehand, its germination was
cued by fire.

recalcitrant litter, to a greater likelihood of
the next fire, and so on - a positive feed-

back loop. Poor soils supporting fire-prone

vegetation become poorer still and even
more fire-prone over time.

Some of our most fire-prone habitats

include heathlands (Fig. 11), dry forests

and mallee on siliceous sands, all on rela-

tively poor soils. They often adjoin vegeta-

tion where fire is far less common, such as

rainforests, wet forests and chenopod
mallee and shrubiands (Fig. 12), all of
which occur on more fertile soils.

Overall Fire Regime
As species have different responses to

fire, it is dangerous to relate vegetation

responses to a fire, or pattern of fires, as

though the vegetation responds as a unit.

Species respond idiosyncratically. Some
will be advantaged, some disadvantaged
and some neutral, all at one point in time

and space.

Research into heathlands and their fire

responses has focused on the fire ecology
of the bradysporoLis‘ (Lamont 1991),
woody dominants (Bell et uL 1984-;

Bradsiock 1990; Enright and Goldblum
1999; Enright and Lamont 1989; Keeley
1986: Keith 1996; Lamont and Groom
1998; Richardson ef a/. 1995; Williams
and Clarke 1997; Wooller and Wooller
2001). Other ecological strategies within

heathlands have been less frequently stud-

ied. Recruitment in the bradysporous dom-

' species with woody fruit that protects seeds
from being burnt and releases the seed after the

fire has passed.
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Fig. U. Ucathland. I'rcnch Island, that is highly

sclerophyllous, growing in nuiricnt-poor soil

and firc-pronc.

Fig. 13. Increase in species richness with time,

assessed in I97K and 1992, burnt or unburnt

between assessments: healhiand, Wypericid

National Park (from C'heal 2000).

inanls is largely restricted to the period

immediately post-lire, but recent w'ork has

suggested that, contrary to previous

assumptions (Benwell lOOS: Hilbert and

l.arigauderic 1990; Keith 1996; Keith and

Bradstock 1994). recruitment of other

species can occur in the inter-llre interval

(Fig. 14) (C'heal 2000; Hnright et al. 1998;

Enright el al. 1994: Grittilh ct al. 2004;

Whelan ei al. 1998). 'I'he differences relate

to the nature of the seed release mecha-

nism within plant fruits and the generation

times of the component species. The

bradysporous dominants tend to be long-

lived, while the smaller undershrubs have

shorter generation limes, often much less

than the mean period between fires.

Different generation lengths may be criti-

cal in explaining the apparent strangeness

of communities such as Chenopod Mallee

(Fig. 14), which is widespread in the

Mallee regions of New South Wales. South

Australia and Victoria. Here the canopy

requires tire to regenerate, yet the domi-

nant species in the shrub layer have no

Fig. 12. C'lienopod shrubland. Neds Corner,

show ing succulent growth in sods that arc not

nulricnl-poor w ith little likelihood ol tire.

Fig. 14. Chenopod Mallee. Neds Corner. The

canopy require.s fire for regeneration, but the

succulent shrubs are disadvantaged by fire.

adaptations to regenerate post- tire and

appear to be disadvantaged by any fire.

How can these two layers co-exist?

Fires are very infrequent in this habitat,

and depend on a rare combination of

events, probably a succession ol summers

with unusually high rainfall producing a

grassy fuel layer. The eucalypts that domi-

nate the canopy (usually Eucalyplus

oleosa- and Eucalyptus gracilis) probably

liave generation times of 300 t years

(Noble 2001; Wellington and Noble 1985).

The shrubs are much shorter-lived, 10 -30

years being a reasonable estimate

(Williams 1975). The likcliht>od of a tire

W'ithin a single generation of the chenopod

shrubs is low, whereas the likelihood of a

fire W'ithin a generation ol the canopy

eucalypts is high. It makes ecological

sense for the eucalypts to adapt to seed

regeneration post-fire, whereas similar

Nomenclature follows Walsh NO and Entwisle

TJ (1994; 1996; 1999) unless indicated otherwise.
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Fig. 15. Fire boundary. Wyperfeld National
Park, Left side biirnl in I9H4 and 1959 shows
healhland dominaied by Banksia/Leptosper-
mum/Casuarina. Right side burnt only 1959
show's shrubland dominated by Scrub Cypress-
pine Callitris verrucosa.

selection pressure on the chenopod shrubs

is much less.

Ecological Fire Planning
Fire is applied Cprescribed’) for many rea-

sons, including fuel reduction, amenity
access and habitat manipulation. In addi-

tion, wildfires often intervene in a planned

process of fire management. At the same
time, careful land management may achieve

control over the fire regime to such an

extent that the survival of species or habitats

requires the planned application of fire.

Attempts to manage the landscape as

though it could reach some stable

unchanging slate fail. All communities
change with time, at a greater or lesser rate

(Fig. 15). Climax communities (in the

sense of stable, unchanging communities)

do not exist. The biological priorities and

values should drive the development of a

burning or protection plan. A 'one size fits

air approach to fire management is inap-

propriate and ecologically naive. The
application of a planned fire regime should

not be stymied by fear of criticism or of

'doing the wrong thing'. Recognition that

some biological values will benefit from
planned fire, while others will be disadvan-

taged. requires that values in the affected

(target) landscape be prioritized. Once val-

ues have been prioritized, and their

responses to the proposed fire or fire

regime explicitly identified, a plan may be

prepared. Given that we know so little of

the fire responses of most species and
habitats, identification of the impacts of

the planned regime on individual values is

likely to require further research.

As a result, we will have an explicit state-

ment of the biological values of an area;

biological values (rather than public rela-

tions) will have driven the burning plan;

and we will have managed for change.
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Seventy-two Years Ago

The fire of February 5 came overhead for many miles before it descended upon the

various parts of the district. Pieces of bark, 10 or 12 feet in length, and up to 6 inches

in width, have been found all over the district; unmistakably black bull bark {Euc.

regnans), which must have been can'icd over on a terriilc windstorm some lime ear-

lier in the morning. There is no black bull this side of the Ranges.

(Miss) C. C. Currie

From The Victorian Naturalist XLIX, p. 27, June, 1932
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Fire impacts on fauna

Gordon Friend'

Abstract
A brief overview of faunal responses lo bre (both prescribed fire and wildfire) is provided, focusing

on small mammals and lo a lesser extent on reptiles, amphibians and invertebrates. An outline of

some of the broader framew orks which have developed to aid our understanding is also given, along

with a brief examination of knowledge gaps and future directions. The elucidation ol mechanisms

and interactions between lire and ecological processes at the community level, and determining the

relative importance of scale, patchiness and lire interval are seen as the principal priorities for future

lire ecology research efforts in Australia. The setting of clear conservation objecli\es and implemen-

tation of an adaptive experimental approach to tire management are seen as the most efficient and

effective means of achieving ecological sustainability in relation lo tire. {The Vidtu-hin Naturalist 121

(3).2(}()4. 116-121)

Introduction

Fire and its role and impact on fauna in

Australian ecosystems has been a con-

tentious and emotional issue for many
years. It is only since objective, experi-

mental data began to be collected from the

mid 1970s onwards that some scientific

insights began to emerge on this topic.

Indeed, the wildtire which burnt through

the Nadgee Nature Reserve in New South

Wales in December 1972 was a significant

turning point in the developitient of our

knowledge of Hre ecology. The Nadgee
fire affected an area where small mammal
studies were already underway and thus

presented a unique opportunity to gather

before/after data on the impact of the fire

on small vertebrates (see Newsome ct al.

1975; Rechere/i/Z. 1975).

Since this opportunistic beginning, many
studies have been carried out and much lias

been learnt about fire and its relationship

with the biota of Australia. Most of these

studies have centered on forest and heath

habitats in the south-east and south-west ol

the continent (e.g. Nadgee and Myall

Lakes in New South Wales, Fast

Gippsland, Otways, and the south-west of

Western Australia; sec reviews by Catling

and Newsome 1981, Suckling and

MacFarlane 1984. Christensen and Abbott

1989, Friend 1993. Wilson 1996, Wilson

and Friend 1999. l-riend and Wayne 2003,

van Heurck and Abbott 2003). Studies

have also been carried out in mallee areas

within Victoria and New' South Wales

(Cheal ef al. 1979). spinifex areas of cen-

'Biodiversity and Natural Resources Division.

Department of Sustainability and Environment, East

Melbourne, Victoria 3002

tral Australia (Masters 1993), and most

recently in the tropical savannas of

Northern Australia (Andersen el al. 1998).

Most emphasis throughout has been on

small mammals, birds and invertebrates,

while few studies have focused on reptiles

and/or amphibians. A serious shortcoming

in the work lo date is that most studies

have been very short-term (<5 years) and

investigated only single fire events with

little pre-lire data.

This paper aims to provide a brief

overview of faunal responses to lire (both

prescribed lire and wildtire), focusing on

small mammals and lo a lesser extent on

reptiles, amphibians and invertebrates. An
outline is also provided on some of the

broader frameworks which have developed

to aid our understanding. The paper con-

cludes w ith a brief examination of knowl-

edge gaps and future directions. By necessi-

ty. this review is only cursory and the reader

is referred lo more detailed reviews and

research papers if seeking more information.

Faunal responses to fire

Small mammals
Studies of the impacts of fire on small

mammals are numerous, but the most use-

ful insights have been gleaned from the

few studies which have been relatively

long-term (10^ years: Wilson et al. 199();

Fox 1996; Wilson 1996) and/or have

examined areas of very similar habitat

type, but of different post-fire successional

ages ( space- for-time approach). Studies

carried out by Barry Fox and his col-

leagues in the Myall Lakes area of New
South Wales (Fox 1982a, 1982b, 1983,
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1996; Higgs and Fox 1993; Monamy and
Fox 2000) have over 20 years of data, with

some sites having two cycles of regenera-

tion following fire. This also is true of
studies of long-term fire effects carried out

in the Wombat State Forest near
Daylesford, Victoria (Tolhurst 1999).

The immediate impacts of fire on small

mammals (and fauna in general) arc depen-

dent mainly on intensity and scale. This is

exemplified by data on the Red-tailed
Phascogale Phascogale calura from
Tutanning Nature Reserve in the south-west

of Western Australia (Friend and Friend

1993, and unpubl. data) where an autumn
lire caused significant direct mortality (3/10

radio-tagged animals died), but no long-

term effect on population dynamics due to

recolonization from surrounding unburnt
areas (small bum size, i.e. scale important).

The patchiness of a fire also has a large

bearing on its impact; many animals may
survive in unburnl patches especially along

moist gullies and creeks (Whelan 1995).

Predation following fire may also be very

significant, and in some situations has been

shown to be more important than the fire

per se. Some evidence of this is emerging
in Western Australia where large-scale

predator control programs are in place (A
Wayne pers. comm.).
High intensity wildfires may have a severe

impact on small mammals, while individual

low intensity fuel reduction bums generally

have only minor impacts. High frequencies

of such fires, however, may lead to substan-

tial changes in vegetation richness and
structure and in turn affect small mammal
species abundance and community compo-
sition (Whelan 1 995).

Indeed, the recovery of small mammal
(and most other faunal) communities is

intricately linked to the recovery patterns

of the vegetation and to the life-history

characteristics of the species themselves.

Much of the data gathered to date (see

papers/reviews by Fox 1982a, 1983;
Friend 1993) have indicated there is a rea-

sonably consistent and predictable succes-

sional sequence of small mammals follow-

ing fire in forest and mallec/healh ecosys-

tems throughout Australia. A common
theme is the rapid and early colonization

by the exotic House Mouse Mus domesti-

cus^ followed by Pseiidomys spp., if extant.

Mus appears to be a post-disturbance
opportunist that exploits unfilled niches

but does not necessarily substitute for

Pseiidomys. As vegetation density and
structure increase after 3-5 years, Mus and
Pseiidomys begin to decline in abundance
and be replaced by small dasyurids (pri-

marily Smiinhopsis spp.).

Later, as the dasyurids decline in response

to further habitat successional changes, the

larger rodents {Ratlus spp.) become domi-
nant if extant in the region. This latter pat-

tern is not a consistent trend, however, and
may depend on habitat characteristics (e.g.

vegetation density and speed of recovery)

and the patchiness of the fire allowing refu-

gial populations (e.g. of Raflus hUreolus) to

survive in moist areas with dense cover
(Catling 1986; Monamy and Fox 2000).
These patterns are discussed further in the

section on franiew'orks.

Reptiles and amphibians
There arc few published data available on

the impacts of fire on herpetofauna. For
reptiles, the most comprehensive communi-
ty-based studies are those of Caughley
(1985) from central New South Wales,
Bamford (1986. 1995) from Banksia wood-
land and heath vegetation in Western
Australia and Braithvvaite (1987) from trop-

ical savannas in the Northern Territory.

Other more limited studies have been car-

ried out in Wyperfeid National Park,

Victoria (Cheal ei ai 1979; Mather 1979)

and following the 1972 wildfire in Nadgee
Nature Reserve (New'some et ai 1975; Fox
1978). or after logging in Mumbulla State

Forest, New South Wales Lunney et al.

1991). For frogs, only the work of Bamford
(1986, 1992) and the obseiv'ations of Main
(1981) have addressed this critical gap in

our knowledge (see reviews by Friend 1 993

and Whelan 1995).

More recently, however, a few more
detailed studies have been published on the

elTects of fire on single species such as the

Frillneck Lizard Chlamydosaiinis kingii

(Griffiths and Christian 1996) and the frog

Geocrinia Ar/ca (Driscoll and Roberts 1997),

while Bamford and Roberts (2003) have
recently carried out a review^ of herpetofau-

nal responses to fire, focussing mainly on
south-west Western Australian ecosystems.

In summary, studies to date suggest that

reptiles are generally more resilient to fire
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than mammals due to their adaptations for

arid conditions. Many species are burrowers

with generalised invertebrate diets and

strongly seasonal activity and breeding pat-

terns and accordingly, survival (at least of

adults) may be relatively high during fire.

However, those that dwell in dense leaf lit-

ter (e.g. Moreihia spp.) may be more
severely affecletl, wliile predation and star-

vation may be significant during the

weeks/monlhs following fire. For amphib-

ians, relationships with lire arc generally

weak and, as for reptiles, this is probably a

retlection of their buirow ing habits and gen-

eralised invertebrate diets. Many responses

are probably more tied to moisture regimes

and season than lire per se, although some

species that are tree-dwellers (e.g. Liforia

spp.) and therefore more directly exposed to

lire may be negatively affected.

Invertebrates

There has been a considerable amount of

work carried out on invertebrate responses

to fire in Australian ecosystems, mainly in

forests, woodlands and mallee shrublands

(Whelan 1995). This recognises the fact

that invertebrates:

• play a crucial role in the structure and

maintenance of ecosystems;

• represent important links in the food

chain;

• constitute 99% of w'orld's biodiversity;

and

• potentially form excellent bio-indicalors

of the environmental condition.

In providing a very brief overview' of these

fire response data, some generalities emerge.

Invertebrate responses are often veiy com-

plex, but also inconsistent. In many
instances this may be a relleclion of experi-

mental design and the level of taxonomic

resolution undertaken (i.e. orders vs. species

level idcntitlcations: Friend 1995). Although

some impacts may be significant, many are

only shon-temi (e.g. <2 years) and indicate

there is a remarkable degree of resilience in

the fauna. However, some specialised

groups such as Gondwanan relicts that occu-

py mesic habitats or micro-environments

may be severely affected for long periods

(e.g. in the Stirling Ranges of south-west

Western Australia; Harvey and Main 1998).

indeed, as with the reptile fauna, impacts

seem to be tied to species adaptations to sur-

vive aridity, so there is a gradient of increas-

ing resilience to fire as we go from wet to

dry habitats (Friend 1995. 1996).

A recent study (van Heurck et al. 1998)

and review of lire and terrestrial inverte-

brates in south-west Western Australia

(van Heurck and Abbott 2003) provided

valuable insights into the lunctional mech-

anisms underlying invertebrate response

patterns. These authors analysed the fauna

in terms of ‘functional guilds' and showed
that fire impacts manifested as a ‘produc-

tivity pulse' that moves up through the

trophic web. Larger predatory species (e.g.

carabid beetles and spiders) often decline

immediately after fire, while smaller

decomposers and saprophagous species

(e.g. springtails and thrips) increase dra-

matically. As vegetation regrowlh com-
mences over the next 1-2 years, medium-
si/ed leaf herbivores (e.g. chrysomelid

beetles and orthoplerans) increase in rich-

ness and eventually, as structural complex-

ity returns, the larger predators and polli-

nators return along with larger decom-
posers such as cockroaches and earwigs.

These insights provide some degree of

conlldence in the predictability of these

systems, but also highlight the need to

analyse information at the ‘morphospecies'

level and to consider life-history guilds (as

has been done for small mammals) if w'e

are to better understand these interactions.

A further very important but often

unrecognised factor, which applies to all

groups of fauna and to vegetation, is that

fire effects may combine with climatic

impacts (e.g. drought) or other human-
induced impacts (e.g. from logging) to

selectively alter or remove critical ele-

ments of the habitat leading to marked

changes in populations of both plants and

animals. Factors such as season, locality

and year-to-year variability in climate, and

random events like droughts and Hoods,

may exacerbate or outweigh changes

attributable to tire so that po.st-Hre succes-

sion does not eventually return ecosytems

to their pre-lire condition. Indeed, in any

particular landscape, unburnt areas may
change in species abundance and composi-

tion as much as areas that are burnt (see

Strehlow' 1993). Consequently, there is not

necessarily a specillc ‘.state', such as pre-

European settlement condition, for which

land managers can aim.
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Frameworks that aid understanding of

response patterns

A number of reviews and syntheses aris-

ing out of and alongside studies of fire and
small vertebrates (especially mammals)
throughout south-eastern and south-west-

ern Australia have provided some insight

into response mechanisms and enabled the

development of unifying themes and
frameworks which aid our understanding.

For example, by calculating a ‘fire

response index' (logarithm of the ratio of
post-fire to pre-fire abundance of each
species). Fox (1983) was able to classify

the species in his Myall Lakes study area

as occupying an 'early regeneration niche’

(e.g. M ciomesliciis. Pseudomys graciH-
caudatus, P. novaehollandiae and Isoodon
ohesitlus) or a Mate regeneration niche'

(e.g. Antechiniis stuartii, Rattiis fuscipes

and R. lutreolus). Fox (1982a, 1982b) sum-
marized these serai responses by proposing

a "habitat accommodation modeF whereby
species enter the succession when their

specific habitat requirements are met, and

are replaced or decline in abundance as

conditions become suboptimal and their

competitive ability is reduced.

Such a linkage between fauna and vege-

tation succession has been confirmed in

long-term studies in forest habitats (Fox
1996, Monamy and Fox 2000) where early

successiona! species (e.g. P. novaeholkm-
diae) began to increase in abundance in

long-unburnt sites (20-30 years old) and
late successional species like R. fuscipes

began to decline. This correlated with a

senescing and opening up of the under-

storey vegetation, in effect 'regressing' to

its earlier post-fire physiognomy. This
work has provided very useful insights,

showing that the mammal community is

not in fact responding to any temporal
(time-since-fire) axis, but rather to the veg-

etation succession as measured through

vegetation density and structure (Monamy
and Fox 2000). It is important to realise

that this outcome could only be identified

through long-term monitoring at perma-
nently established study sites.

Relationships between ^ habitat complexi-

ty scores’ and mammal distribution and
abundances have also been demonstrated

recently by Catling el al. (2001 ), indicating

that time-since-fire per se is not necessari-

ly a strong indicator of mammal presence

or abundance. Utilising the ability of air-

borne videography accurately to predict

habitat complexity (Coops and Catling

1997), Catling and Coops (1999) have
used this technology to predict mammal
distribution and abundances at a landscape

scale and thus model and predict response

patterns up to 25 years after wildfire

(Catling et al. 2001 ). This offers a poten-

tially powerful tool for testing and using in

other areas and habitats.

Friend (1993) reviewed the impact of fire

on small vertebrates inhabiting mallee
woodland and heathlands and examined
species' life-history parameters (shelter

and food requirements and activity and
breeding patterns) in a search for unifying

patterns. Regarding small mammals,
species which survive fire and/or favour

early post-fire successional stages (e.g. M.

domesticus, Pseudomys spp.) generally

shelter in bun'ows in relatively open areas

with low ground vegetation and little leaf

litter cover. They have non-specialized

omnivorous diets, and can vary their repro-

ductive patterns in response to climatic or

habitat cues. Mid-successiona! species

(e.g. Sminthopsis spp.) require denser veg-

etation and shelter in more flammable
refuges (e.g. hollow logs and grass trees),

are less general in their diets, and have a

more rigid seasonal, though polyoestrous,

breeding strategy. Finally, late-succession-

al species (e.g. Antechinus and Rafliis spp.)

show considerable specificity in diet, shel-

ter in flammable refuges in relatively

dense vegetation, and may have a seasonal

and highly synchronized breeding season.

There is thus a trend of increased speci-

ficity and reduced flexibility in small
mammal species' life-history parameters

concomitant with increased impact of fire,

and later post-fire recolonization. These
relationships support the findings of Fox
and Calling and their colleagues (noted

above) that mammal species respond to

habitat successional cues (e.g. cover, struc-

ture and floristics), which may or may not

be closely related to a temporal axis, but

which greatly influence the shelter and
food resources available for mammals. For
the heipetofauna. Friend (1993) concluded

that reptiles showed similar, though much
weaker, post-fire successional trends that

could be related to life-history parameters,

while the amphibia showed little relation-
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ship lo tire, instead being influenced more

strongly by soil and moisture patterns.

Knowledge gaps and future directions

The above very brief overview of our cur-

rent knowledge of the relationships between

tire and fauna in Australia indicates that we
now have reasonable insight into the

response patterns of a range of species and

communities, as well as some degree of

conlldence in predicting both the short- and

long-tenn effects of lire on the biota. This

confidence, however, is tempered b> recog-

nition of the vast array of influences and

events which may combine to determine

post-fire outcomes. Interactions between

potential threats, episodic disturbances and

pressures upon species and communities

mean that the exact nature of the responses

lo fire by different habitats and communi-

ties can he as diverse as the communities

themselves. This uncertainty represents a

significant barrier to confidently using fire

to achieve desired conservation outcomes.

Unfortunately, until we gain detailed

knowledge of impacts and can model the

interaction effects of various threats and dis-

turbances, a high level of sophistication in

knowledge and predictability will remain

unattainable (Friend and Wayne 2003).

The key issues that require attention in

future fire ecology research fall into two

areas: (a) mechanisms and interactive

effects at the community level, and (b) the

importance of scale, patchiness and fire

interval in determining mortality, emigra-

tion and survival within a site. These

issues apply to llora as w'ell as fauna.

In the case of fauna, the first set of issues

can best be teased out and understood

through experimental manipulations of

resources (e.g. habitat, shelter, food), com-

petitive interactions and predation rates

(Sutherland and Dickman 1009). Apart

from a few^ studies (e.g. Newsome and

Catling 1083: Sutherland 1008; Higgs and

Fox 1903) this whole area of important

research has received scant attention. The

second set of issues relating to scale, patchi-

ness and fire interval and how they infiu-

ence individual mortality, emigration and

survival are. from a fire management stand-

point. both the most important and the most

easily manipulated. The answers to this set

of issues will be gleaned only by treating

prescribed management fires as a series of

large-scale experiments and. through moni-

toring and ‘learning by doing' (AM Gill,

pers. comm.), refining prescriptions and

management actions as one learns. Such an

adaptive experimental management
approach (Wallers 1086) is increasingly

recognised as the most fruitful path for

research and management tti progress.
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Victoria’s parks, forests and fire

Mike Leonard'

Abstract
Victoria's recent wildfire history is considered in regard to the state’s parks and forests and the ways
that managers have to deal with wildfire threats. The nature of these threats is detailed and linked to

recent developments in fre control and management. Such developments are ongoing but much
research needs to be done. {The Vicimian NaiuraJist 121 (3), 2004. 122-I2X)

Introduction

Within the international wildland fire

community, the northern Mediterranean,

southern California and south-eastern

Australia are considered to be the most
wildfire prone areas on Earth.

From the point of view of Victoria's

parks and forests, this paper examines:

• the State's recent lire history;

• the development of approaches to wild-

fire management in Victoria over recent

decades; and
• ways that managers of Victoria's parks

and forests attempt to deal with both the

threat posed by wildfire to human life

and property, and the integral role fire

plays in the maintenance of many of the

State’s native ecosystems.

Because results arising from wildfire

inquiries at both the state and federal level

recently have been reported, or will be

reported in the near future, this paper
attempts to avoid value judgements regard-

ing fire management, preferring to leave

that to others.

Victoria’s parks and forests

Prior to the arrival of non-aboriginal peo-

ple, approximately 90% of Victoria was
covered by forest and w'oodland. Today,

this figure is nearly 8 million hectares or

around one-third of the state (Fig. 1 ).

Overwhelmingly, Victoria's remaining

forests and woodlands are in public owner-

ship and comprise National and other

parks, and state forests. There are around

60,000 kilometres of 'interface' between

public and private land.

In rural Victoria, fire responsibility on

public land rests w'ith the Department of

Sustainability and Environment (DSE).

and private land with the volunteer-based

' Department of Sustainability and Environment, PO
Box 500, East Melbourne Victoria 3002

Country Fire Authority (CFA). There is a

long history of cooperation between both

agencies.

For the managers of Victoria's parks and

forests, fire represents a paradox. Fire is a

serious threat to life (Fig. 2) and property

(Figs. 3 and 4). wdiile conversely playing

an integral role in the maintenance of

many of our native ecosy.slems. Arguably,

it has been, until recenily. the serious

threat to life and property that has domi-
nated relevant public policy debate.

Potentially each summer. Victoria's

parks and forests contain large volumes of

highly volatile fuels. This is due to the

nature of their vegetation, climate and

weather patterns.

The wildfire threat

Around 170 years ago, humans with a

‘European* view of the landscape began

arriving in south-eastern Australia. In

1851, around 4.4 million hectares of

Victoria was burnt by wildfire with 12

lives lost. In 1939, 2 million hectares of

the Stale were burnt with 71 fatalities and

whole townships obliterated, while in

1983, some 0.2 million hectares were burnt

with 47 fatalities. In 2003, fires burnt some
l.I million hectares of park and forest over

a two-month period.

Hickman and farrant (1986) estimated

that, over the last 100 years, Victoria had

75% of all wildfire-related deaths in

Australia and 55% of significantly related

economic impacts.

The cyclic nature of wildfire

The cyclic nature of fire season severity

in Victoria has significant implications

both in terms of resourcing the State’s

rural fire services, and in relation to the

development of community attitudes to

bush fires.
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VICTORIA

Public Land

NEW SOUTH WALES

Fig. I. Area of Victoria covered by forests and woodlands, 2003.

An analysis of fire season trends on pub-
lic land in Victoria over the last 70 years

(Figs. 5-7) showed a gradual increase in

the number of fires attended annually by
DSE. while the area of public land burnt
annually by wildfire slightly decreased
(Figs. 5 and 6).

An increase in the percentage of light-

ning-caused wildfire with the severity of
the fire season was found. This has
resource, mobility and budgetary implica-

tions: lightning fires often occurred in

remote parts of the State’s parks and
forests. In an average year, lightning
caused around 25% of all wildfires.

The nature of the fire risk

Measures known as the Drought Index
and Drought Factor are analogues for the

amount of moisture in the ‘natural system’.

The ‘Fire Danger Index’, based on daily

weather variables, and the Drought Index
are used to measure the daily fire danger.

The Drought Index is used as a ‘predictive

tool* together with long-range forecasts in

pre-summer planning (e.g. determining
levels of employment of seasonal firefight-

ers and commencement of specialised air-

craft contracts).

In an average season in Victoria, there are

over 600 wildfires on public land (DSE
aims to keep at least 75% of all wildfires at

less than five hectares in size, and, general-

ly, meets this ‘performance measure’).
These ‘average’ fires burn over 120,000
hectares in total (or around 1 .6% of the pub-
lic land estate). Each year, DSE aims to use
‘prescribed’ fire to treat between 80,000 and
150,000 hectares (1-2% of the estate) for

fuel management and biodiversity reasons.

Community values associated with parks

and forests these days include a priority for

water production (both quantity and quali-

ty), biodiversity (public lands contain
many nationally and internationally signif-

icant ecosystems), visitor destinations,

most of Victoria’s native timber resources,

and landscape/scenic and spiritual values.

‘Bad fires’ - the threat to life and prop-
erty

The principal fire legislation governing
DSE's approach in this matter is found in

Section 62(2) of the Forests Act 1958:

Not withstanding anything to the contrary in

other Act or law it shall be the duty of the

Secretary to carry out proper and sufficient

work for the prevention and suppression of

the fire in every State forest and national park

and on all protected land. ..

Relevant legislation also is found in sec-

tions of the National Parks Act, the
Country Fire Authority Act and the
Emergency Management Act.
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Fig. 2. Mounlain Pygmy Possum Burnimys

parvus - survivor of Victorian Alps fire, 2003.

Remote area fire control development

In recent decades, developments in fire

control in remote areas have included:

• cultural changes over the last hundred

years (linked to people's altitudes to

‘the bush');

• expansion of the public land road, track

and fire tower network in the

1950s'l')60s:

• strategic fuel management (mainly by

prescribed burning), which became
common in the 1960sA970s;

• comprehensive public land fire-reiated

planning, which has been implemented

since the mid 19S0s;

• refinements in the quality and deploy-

ment of tire suppressing tankers, four-

wheel drive vehicles, and aircraft (par-

ticularly since the 1980s);

• increasing 'science' being employed in

the understanding of 'fire danger*, lire

weather and fire behaviour (since the

1960s);

• the development of formal firefighter

training and accreditation requirements

(particularly since the 1980s); and

• the development, in 1994/95, ot a Code oj

Practice for Fire Management on Public

Land. The Code was developed with

good support from agency and commu-

nity stakeholders and was designed to

facilitate a ’holistic* approach to public

land ‘Fire Management'.

More recent developments included;

• the strategic use of retardant and foams

in wildfire suppression;

• an increasing emphasis on firefighter

health and fitness issues;

• the development of Incident Management

Systems (including the introduction of a

Fig. 3. Hurnl remains of house in 1939 uilcirire.

Matlock. Photo: Forest Commission's Library,

1939 collection.

Fig. 4. Indiscriminate hurning of lire, some

houses remain while others are burnt. Piioto:

Forest Commission's Library. 1939 collection.

joint DSE/CFA Incident Management
Agreement):

• aircraft related developments including

infra-red mapping, aerial mapping, aeri-

al ignition and the use of specialist 'rap-

pel' and 'hover exit' crews;

• the development of a significantly

enhanced computer-based resource man-

agement and decision support system;

• the development of a ‘model fire cover'

approach to resourcing levels. The sys-

tem identifies the minimum resource

requirement and standards at each

DSE/Parks Victoria work-centre for

'first attack* at fires; and

• the maintenance of ‘Readiness and

Response’ Plans by DSE Regions, and

State-wide, to belter match resource

availability to fire danger.

Fire management on public land in

Victoria

The order of control and planning for fire

management in Victoria occurs at several

levels (Fig. 8). For a given area of Victoria,
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y = 8.0971x+ 157.38

Fig. 5. Number of wildfires DSE attended 1933-34 to 2002-03 (70 yr period).

y = -73.422x+ 120382 Year

Fig. 6. Area burnt (DSE attended) 1933-34 to 2002-03 (70 yr period).

a detailed treatment of the approach to Tire
Protection’ on public land can be found in

Tire Protection Plans’. Most plans are

available at DSE’s website.

There are many challenges currently con-

fronting public land fire managers:
• the knowledge of fire behaviour vari-

ables/interaclion remains imperfect,

particularly at the "extremes’;

• infrastructure run-down (e.g.

roads/tracks, fire towers, airstrips),

identified by the Victorian Auditor-

General 1992, and the Department of

Treasury and Finance in 1998. In 2003,

the Victorian Auditor General noted "...

some progress in this area;

• a reducing/ageing population in many
rural areas (this affects both DSE, and
the CFA’s volunteer base);

• smaller central government agencies,
including DSE;

• agency successional planning. A poten-

tial shortage of managers may occur in

the near future as the average age of
more experienced public land fire con-

trollers is 50 and recruitment of fire

managers/specialists has been limited

over the last 1 5 years.
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Year

Fig. 7. Fire history and causes from 1949 to 1998.

• non-traditional residents moving into

some rural areas, and subdivisions

on/near the public land estate;

• an increasing tendency for land owners to

litigate.

‘Good’ fire: the relationship between

fire and biodiversity

In the past, the issue of fire was seen pri-

marily as a threat to life and properly. Until

recently, the use of prescribed lire focused

largely on strategically controlling fuel

loads in order to reduce wildfire hazard but.

in more recent years, Victoria's park and

forest managers increasingly recognised

that fire was a key issue in terms of ecolog-

ical sustainability. There was, however, a

need to develop an improved scientific

basis for dealing with this issue.

In 1998, those responsible for Parks,

Flora and Fauna (including Parks

Victoria), for Forest Management and for

public land Fire Management, agreed to

address the need for a greater understand-

ing by park and fore.sl managers of the

relationship between fire regimes and bio-

diversity. In relation to this issue, the Code

of Practice for Fire Managemeut on

Public I.and in paragraph 158:

Fire regimes appropriate for this purpose

(flora and fauna managemen!) will be

addressed in management plans (other than

the Fire Protection Plan)^ which will typically

specify preferred or required fire frequency,

intensity^ seasonality and patchiness....

And further, in paragraph 143:

...Burning for fuel management and for other

management objectives mu.st be fully inte-

grated at the local planning level...

DSE's approach to this matter is now a

scientifically-based process using life his-

tory (vital) attributes of key plant species.

These attributes govern how a species

responds to fire and/or persists within a

particular lire regime. For plants, there are

three groups of vital attributes:

• method of persistence — how a species

persists or arrives in an area after fire

(i.e. by seed germination and/or vegeta-

tive resprouling);

• conditions required for establishment -

the environmental factors required tor

germination and growth;

• relative longevity - this refers to the life-

span of the plant and the time necessary

for production of the first seeds.

The approach for a given area involves

an analysis of known fire history and vege-

tation age-class distributions, comparison

w'ith Theoretical’ age-class distributions,

and monitoring the status or outcomes of

disturbances such as wdldfire, planned fire

and drought. Where fire is a relevant com-

ponent in plant life cycles, these fitclors

together determine how often and where

to burn, within ecological limits.

The underlying principles behind the

approach include a wish to maintain cur-

rent communities in their current locations,

the premise that species’ ecological toler-
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LEVEL PUBLIC LAND IN VICTORIA

Note; Solid line means *in all cases'.

Dashed line means ‘as required’.

Fig. 8. The order of control and planning for fire management on public land in Victoria.

ances determine which species can and
cannot exist on a site, that the life history

(vital) attributes of a species are a major
determinant of its ecological tolerance, and

that species composition will change if tol-

erance limits are exceeded.

The framework on which DSE’s approach

has been developed is currently based on

the use of plant species’ ‘vital attributes' to

set the upper and lower tolerable fire inter-

vals for an ecologically appropriate fire

management regime. Clearly, ‘vital attrib-

utes’ also exist for faunal species and
embody the shelter, food and breeding

requirements of the various (faunal) key

species. At this stage, however, consider-

ably more work needs to be carried out to

develop a practical and easily applied vital

attributes framework for faunal groups.

Development and extension of the frame-

work actively to include fauna is a high pri-

ority for future work, as is the further

development of the relevant flora data base.

The current initiative is designed to pro-

duce a situation whereby the use of fire to

achieve both biodiversity and asset protec-

tion objectives arc fully integrated into the

fire management planning process across

public land.
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Forest tire research

Nationally, Victoria has had a long tradi-

tion of interest in forest fire research.

There has, however, been a national

decline in forest-fire related research in the

last decade, following the Sydney bush

fires in 2001/02, the Federal Government

agreed to the establishment of a wildfire

‘Cooperative kesearch CenlreV The
Australasian Fire Authorities Council is

coordinating the CRC's establishment. The

CRC's headquarters arc in Melbourne.

Most of DSH’s fire research reports, and

all reports published in the last ten years,

are available on the DSI- website at

www.dse.vic.gov.au/fires

Conclusion

For tens of thousands of years, fire has

been a key component of Victoria's natural

environment. While much has been learnt

in the last 150 years about the management

of wildfire in this part of the world, much
remains unclear. Similarly, the importance

of the relationship between our biodiversi-

ty and fire regimes must continue to be a

priority for the managers of the state's

parks and forests.

In October 2003. the report of the

Victorian Inquiry into the 2002/2003 wild-

fires was released by the Premier. This

report documented the community's most

recent experiences with wildfire and makes

a number of recommendations that are
j

designed to enhance Victoria's fire man-

agement capacity. A report by the 'Council

of Australian Governments' on wdldfires

should be available in the near future. I

Community safety and biodiversity challenges

Helen Bull'

Abstract
Wildfire, community safety and biodiversity are strongly linked. Our natural communities are inllu-

enced by fire and many depend uiion disturbance from lire. Wildfire supprc.ssion and prevention

may affect vecetation ’and consequently biodiversity. Biodiversity management, including large-

scale revegeiafion. can change fire risks. Re.sidcntial and other devclopmenl can affect both fire safe-

ly and biodiversity. CFA has developed an environment policy, an implemenlalion plan and targeted

programs to help build consideration of the en\ ironinenI, including biodiversity management, into its

business. However, successful reconciliation of fire safely and biodiversity issues depends upt)n

partnerships between all players. (77/v luiorlmi Nantrcilisr 121 (3), 2004. I2S-130)

Introduction

Protection of the environment, and ensur-

ing the safely of the community, are two

key goals for the Victorian Government.

Achievement of these two goals at times

provides some challenges for fire and bio-

diversity managers and the community in

Victoria.

This article briefly explores some of these

challenges and what Country Fire Authority

(CFA) is doing to respond to these.

Wildfire safety

Wildfire safety in the ‘Country Area of

Victoria' is a responsibility shared by local

government, CFA and the community.

CFA. which was formed in HM4, is one

of three agencies providing fire services to

' Environmenlal Manager, Country Fire Authority, 8

Lakeside Drive, Burw'ood East, 3151. Email:

h.bull@cfa.gov.au

the people of Victoria. CFA helps protect

2.5 million people in 980 000 homes,

spread over 150 182 square kilometres in

the ‘Country Area ol' Victoria’ as defined

in the CFA Act 195H.

CFA provides a range of services to help

make Victoria safer from wildfire and

other emergencies. CFA not only works to

control fires, but also investigates fires and

fire response, and provides advice to the

community, councils and other agencies on

fire risks, appropriate ways of treating

these risks, and planning processes.

Councils, assisted by Municipal Fire

Prevention Committees, are responsible

for developing Municipal Fire Prevention

Plans and other plans to address fire risks

on a landscape level. Plans may include

treatments such as community education
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and reduction of vegetative fuels using
techniques including burning, herbicide

use or slashing, on networks of firebreaks

throughout Victoria. CFA brigades may
carry out these works for Councils or other

land managers. Councils are also responsi-

ble for administering building and land use
controls, such as the Wildllre Management
Overlay which specifies vegetation clear-

ance standards to protect new assets in

areas of high fire risk.

Community members living in high fire

risk areas are encouraged to plan for and
be self-reliant in the event of fire. One of
the main causes of houses catching fire is

through ignition from burning embers,
which may travel well in front of a fire.

Residents are advised to maintain houses
and other assets to reduce potential entry

points for burning embers. Management of
vegetation to reduce fuel levels also may
be required to protect houses from radiant

heat from fire.

Fire safety and biodiversity challenges

Fire safety presents a number of challenges

for fire and biodiversity managers and the

community. Four of these are outlined
below.

Fire prevention and suppression

The fire safety treatments outlined above
have the potential to affect biodiversity

values. Fire prevention commonly involves

management of vegetation to reduce fuels

which may support a fire, affecting vegeta-

tion and the habitat it provides. Fire con-
trol may include the application of water or

chemicals by tanker or by aircraft.

Bulldozers or graders may be used to clear

vegetation and expose soil to provide a

fuel-free fire control line. Water and chem-
ical use. and soil disturbance, may affect

w'ater quality and aquatic life.

The challenge for CFA, councils and the

community is to develop ways of minimis-

ing impacts on the environment from fire

safety practices and maximise the benefi-

cial effects wherever possible. At a local

level, residents should be encouraged to

select environmcntally-sensilive ways of
protecting their properties where possible.

At a municipal level, priority needs to be
given to improving the integration and rec-

onciliation of planning for biodiversity con-

servation planning, other land management
and fire management. A priority for CFA is

to build environmental care into our opera-

tional activities wherever possible.

Fire and biodiversity

Fire prevention and suppression may affect

the fire regimes to which native vegetation

is exposed. Suppressing fires may reduce

beneficial fire. Alternatively, it may bene-
fit biodiversity by reducing fire which is

inappropriate to life cycle needs of the

vegetation community. In addition, fuel

reduction or other burning appropriate to

life cycle needs can be beneficial in main-
taining or restoring species or communi-
ties. I'or example, burning for fuel reduc-

tion has maintained diversity of native

grasslands on many roadsides in south-

west Victoria.

Much work has been done in Victoria to

identify fire requirements of vegetation

communities. However, the beneficial role

of fire in biodiversity conservation is very

poorly understood in the general communi-
ty. Further work is required to increase

understanding of the importance of appro-

priate fire regimes in maintaining biodiver-

sity, and to support burning of native vege-

tation on private land, roadsides and other

areas of native vegetation in the ‘Country

Area of Victoria', where appropriate, for

both fire prevention and biodiversity
benefits.

Land use planning
Areas of high fire risk generally support

extensive areas of native vegetation which
have conservation and scenic values. There
may be limited options for siting or design

ofnew buildings because of steep slopes or

small block sizes, and financial considera-

tions may discourage landowners from
designing their buildings to a higher stan-

dard of fire safety. There is a high degree

of reliance upon vegetation clearance to

manage fire safety, which may conflict

with conservation objectives. Councils are

responsible for making decisions regarding

applications to subdivide and build, and
must take both fire safety and conservation

needs into account.

Further work needs to be done to develop

tools to help Councils to reconcile biodiver-

sity and fire safety needs in assessing land

use planning and development proposals.
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Revegetation andfire risk

Native Vegetation Plans produced by

Catchment Management Authorities pro-

pose significant increases in the extent of

native \egetation in Victoria to address a

range of environmental issues including

biodiversity decline and land degradation.

This has significant implications for lire

safety. Revegetation may increase fire

fuels compared with the previous agricul-

tural use. It could also link isolated patches

of native vegetation, increasing fire risks to

community assets. Areas commonly
favoured for revegetation include road-

sides, which are important to provide

access to and egress from fires and to

ensure the safely of road users in the event

of fire. Fire risks can be managed.with

careful location, design and maintenance

of revegetation areas. However, communi-

ty fears about the tlireal to fire safely from

proposed revegetation programs and large

scale landscape changes also need to be

addressed.

What is CFA doing?

CFA is committed to the protection of

life, properly and the environment through

the deliver>' of fire and emergency serv ices

for the people of Victoria. While environ-

mental management is relatively new to

CFA, it has commenced work to address a

number of environmental challenges.

CFA aims to contribute to clean air, land

and water and healthy ecosystems. It has

devised a policy and strategies to help

manage environmental issues in all aspects

of its business, from administration

through to service delivery.

The strategy highlights a number of
|

issues relating to biodiversity management, !

including those outlined above. Some
examples of where C’FA is already con-

tributing to biodiversity management
include:

• building guidelines for minimising envi-

ronmental impacts of wildfire suppres-

sion operations into training;

• promotion of responsible roadside fire

management through publication of

guidelines and support to councils and

brigades planning fire prevention

works;

• development of a herbicide use policy;

• supporting burning of native vegetation

which is appropriate to its life cycle

needs where appropriate; and

• encouraging consideration of environ-

mental issues in municipal fire preven-

tion planning.

Work also has commenced, in partnership

with local and state government, to devel-

op approaches to reconciling native vege-

tation protection and fire safety in relation

to land use planning.

Conclusion

The biodiversity challenges outlined above

affect us all. CFA looks forward to work-

ing further with councils, other agencies

and the community to achieve the best pos-

sible outcomes for both fire safety and bio-

diversity.
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Field Naturalists Club of Victoria

Digging Deeper in the Bay

Exploring the Port Phillip Bay Channel Deepening Project

Sunday 12 September 2004

The Biodiversity Symposium for 2004 will explore the possible effects ot channel

deepening on the marine environment, the geology and the biodiversity of the Bay.

The Symposium will be held at FNCV Hall. Blackburn.

F.N.C.V.
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On the edge: how well do fire mitigation strategies work on the

urban fringe?

Dianne Simmons' and Robyn Adams'

Abstract
The reduction of loss of lives and assets during bushfire is one of the primary aims of fire manage-
ment agencies. Traditional fire mitigation strategies include strategic tire breaks, static water points,
management of ignilion sources, rapid detection and local response, air attack, and fuel reduction
binning. There have been lew^ tjuantitative studies that assess the success of these strategies. We
need to promote 'new strategies more focused on human behaviour and community preparedness.
Defendable space provides our best strategy for reducing losses during major bushfircs. The size of
the defendable space depends on the type of house to be defended, who ts defending it, and the spa-
tial context of the propeity . In the urban Iringe, remnant vegetation on pri\ale propcity ol'ten has
high conservation values, and application of traditional mitigation strategics, as well as the veiicta-
tion moditication required to achieve delendable space, may have significant impacts on conserva-
tion and biodiversity values. (The VictorUvi Naiuralisi 121 (3), 2004, 131 -135)

Introduction

The reduction of loss of lives and assets

during bushfire is one of the primary aims
of fire management agencies. One place
where losses can be high is on the urban
fringe surrounding major cities (Gill 2001;
Whelan 2002). In urban interface areas,

large numbers of people and houses are

likely to be exposed to uncontrollable fire

on several days during most years (Gill et

aL 1987; Bradstock e/ i://. 1998). For exam-
ple, in Hobart in 1967 62 lives and 1,300

houses were lost, and in Victoria and
South Australia in 1983 76 lives and 2,400
houses were lost.

Significant fire events are usually fol-

lowed by an inquiry which aims to deter-

mine how we can better manage fires in

the future. For example in 2003. the
'Espiin Report’ investigated the Victorian

fires and the *McLeod Report’ investigated

the Canberra fires (Esplin e/‘ aL 2003;
McLeod 2003). Assessment of the perfor-

mance of mitigation and suppression
strategies often highlights the polarized,

but often unsupported, views held within

the community. Traditional mitigation
strategies mostly have emphasised Techni-

cal’ responses by agencies, with little par-

ticipation by householders. These strate-

gies are of two main types ( 1 ) fire preven-

tion strategies including strategic fire

breaks, management of ignition sources,

and fuel reduction burning, and (2) fire

‘ School of Ecology and Environment, Deakin
University. Burwood, Victoria 3125. Email:
diannes(«]deakin.edu.au

suppression strategies including static

water points, rapid detection and local

response, and air attack. There have been
few quantitative studies which assess the

success of these strategics on reducing loss

(Meredith 1996), or their cost-benefit

(Healey et aL 1985). Until recently, resi-

dents of the urban fringe have not expected
to be responsible for their own fire safety.

The urban fringe

The urban fringe presents some unique
challenges in terms of fire safety and reso-

lution of conflicting community values.

The 'urban fringe’ can take several forms,

it can consist of an urban edge^ with rela-

tively dense housing and urban develop-

ment adjacent to bushland, where under
extreme conditions house to house propa-

gation of fire can occur, as in Sydney in

1994. and Canberra in 2003 (Leonard and
Bowditch 2003). Ember attack (Ellis 2003)
and house ignition can occur up to about
500-600 m (Tolhurst and Hewlett 2003)
from a vegetation boundary, with most
house losses occurring within about 100 m
of a vegetation boundary (Ahern and
Chladil 1999). The urban fringe also can
take the form of an urban-forest interface

with houses scattered throughout bushland

on the oulskirts of major towns. In these

areas there are often conflicts concerning
competing biodiversity values and residen-

tial fire safety.
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Firebreaks

In grassland, firebreaks are seldom wide

enough to stop significant fires, and breaks

are likely to be breached in even moderate

conditions if trees are present (Davidson

1988; Wilson 1988). There are few quanti-

tative assessments of the widths required in

forests to ensure that firebreaks will be

effective. Spot fires can occur many kilo-

metres ahead of the fire front in forests, and

under extreme conditions most firebreaks

fail if spotting occurs. Luke and McArthur

(1978) suggest that ‘fire breaks' more accu-

rately might be regarded as *flre brakes'.

Water Points

Static w^ater points may aid first attack,

especially during periods of drought when

dams and watercourses are dry. but their

relative benefits are not documented clearly.

Ignition sources

One part of a risk management process is

to recognize likely ignition sources, and

manage them to minimize their potential.

Fuel reduction along railway lines, clear-

ance of trees near power lines and the use

of ABC (aerial bundled cable) lines are

management examples of potential ignition

sources. Management of arson by early

intervention in schools also may be an

effective strategy for reducing ignitions.

Rapid detection and suppression

During the fire season, fire spotting tow-

ers and aircraft are used to ensure rapid

detection of fires, because il suppression

forces are able to reach the fire quickly

they can extinguish il while small. Local

volunteer brigades are very effective in

suppressing fires while they are small, and

only a small proportion of fires build to

unmanageable sizes (Leonard and

Bowditch 2003). During large fires, fire-

fighting resources are often limiting, direct

attack will not always be possible (Gill ci

al. 1987). and it is unrealistic to expect that

suppression capability always w'ill be ade-

quate under extreme conditions (Rawson cf

al. 1983). The maintenance of a volunteer

base in the future also is problematic

(Aldridge 2003).

Air attack

Air attack using fixed-wing aircraft or

helicopters to drop water, sometimes with

additives such as Class A foam or long

term retardants, can be very effective. Past

assessments have highlighted the cornple-

mentarv' use of air attack and ground crews

and concluded that air attack is not a

replacement for ground crews. Current

effectiveness of air attack, particularly by

the l-riksson Air-Crane, is improving and

has potential to be a major strategic tool in

suppression when used in conjunction with

ground crews (Fsplin ei al. 2003). There

will rarely be enough aircraft to cover geo-

graphic spread of risk in major fires, and in

heavy smoke and windy conditions aircraft

often are unable to operate.

Fuel reduction burning

Fuel reduction burning frequently is cited

as one of the strategies most likely to aid in

fire control, though broad scale fuel reduc-

tion burning is difficult h) achieve in the

urban fringe due to the matrix of buildings,

fences and other urban infrastructure not

present at the same density in rural areas.

Fuel reduction by burning during low-risk

fire weather may reduce the intensity ot

bushfires, but not enough to allow suppres-

sion by direct attack (Bradstock ef al.

1998), or to reduce losses of adjacent

assets (Gill ci al. 1987). Surface fuels do

not continue to accumulate with lime after-

lire. They build up quickly and then reach

a 'steady-state' where the fuel inputs are

balanced by decomposition, and burning

would need to be carried out every 3-5

years to keep fuel loads low in most vege-

tation types (Simmons and Adams 1986).

If fuel k>ads were kept below' 8 t/ha, there

would be few days when suppression was

not possible (Gill cl al. 1987). However, it

is difficult to keep fuel loads acceptably

low. and there is little agreement about

what levels are required, or what levels can

be practically achieved (Fensham 1992).

Burning to reduce the severity of ember

attack also w'ill require a frequency of five

years or less (Lllis 2003).

Frequent fuel reduction burning may
reduce wildfire intensity sufficiently to

allow' suppression by direct attack in some

areas in some vegetation types at some

limes (McCarthy and 'i'olhurst 2001 ), and

this high frequency may have undesirable

biodiversity impacts (Simmons and Adams

1986; Morrison et al. 1996; Bradstock el

al. 1998). Elevated fuels actually can be
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increased by fire, as obligate seeders such

as wattles and peas often regenerate by a

mass germination event after fire (Gill and
Catling 2002). These obligate seeders can

be eliminated by frequent fire.

in spite of many calls for more area to be
fuel reduced by burning (McCarthy and
Tolhurst 2001; Esplin et al. 2003; McLeod
2003). by itself it is not an effective strate-

gy for reducing the threat of fire to human
life and property in the context of the

urban fringe (Esplin ei al. 2003). We now
need to change our approach to fire, and
accept that we can rarely smp major bush-

fires. We need to focus more on how peo-

ple and their assets can survive bushfires

(Cary et al. 2003). This will involve a

focus on ‘new' strategies, with an empha-
sis on human behaviour and community
preparedness, introducing residents to the

concept of defendable space is a new' strat-

egy with great potential to reduce loss in

the urban interface.

Defendable space

Defendable space is basically the area

immediately around a house with signifi-

cantly reduced fuel (CFA 2002). This
modifies fire behaviour in the vicinity of a

house and makes it possible for a person to

actively defend the house during a fire.

Following the 1983 Ash Wednesday fires

in Victoria, quantitative data were collect-

ed about how houses survived bushfire

(Wilson and Ferguson 1984; 1986), and
the factors that contributed to loss of lives

(Krusel and Petris 1992) were document-
ed. These data have been enhanced since

then by data collected at all major fires

(Ramsay 1996. Gledhill 1999; 2003).

We now have ample evidence to indicate

that creation of defendable space does
work in reducing loss (Gledhill 1999;

2003). We need to better determine the

'setback distances' (the distance from the

house which needs to be fuel modified) to

enhance survival of houses, so that the

community can achieve appropriate levels

of preparedness. In practice, the required

setback distances depend on the type of
house to be defended, who is defending it,

and the spatial context of the property

(Ramsay and Rudolph 2003).

Type ofhouse
The construction, design and materials

used have a major impact on house sur-

vival, and appropriate building design can

improve survivability of houses (Ramsay
and Rudolph 2003). The requirements of
AS3959 Australian Standard for Building

in Bushfire Prone Areas (Standards
Australia 1991; Ramsay and Dawkins
1993) address the potential of flame con-

tact, radiant heat and ember attack to ignite

houses. Ember attack is the most signifi-

cant (Ramsay and Rudolph 2003), and
there are many simple things householders

can do to protect themselves (Webster
2000; Ramsay and Rudolph 2003). The
clearing of gutters, removal of flammable
materials, and blocking of ember entry

points all make a significant impact on
house survival. Householders can predict

the likely behaviour of fires under different

conditions, and can assess the safe distance

(the defendable space) they need in order

to protect their property from burning fuels

(Butler and Cohen 1998).

The defemier

The presence of an able-bodied person

(owners, neighbours or fire brigade)
engaged in active defence is one of the

most significant factors in house survival

(Wilson and Ferguson 1986). We know
active defence works - for example nearly

90% of defended houses survived at

Maccdon compared to only 30% where no
one was present (Wilson and Ferguson
1984; 1986). However, we need to recog-

nize that some groups in the community,
for example older age groups, may be at

particular risk (Krusel and Petris 1992) and

may have reduced capacity to be active

defenders.

Spatial context

The Wildfire Management Overlay
(WMO) is part of the statewide Victorian

planning fi'amework and defines appropri-

ate setback distances based on surrounding

vegetation type. The WMO specifies set-

back distances which increase with slope

and aspect, and defines requirements for

access to water, vehicle turning points and
passing bays on properties. The WMO
clearly defines the extent of vegetation

modification required and sets standards
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tor fuel modillcalion w illiin the defendable

space (CFA 2002). Using ‘Option 3' in the

WMO provisions (CFA 2002). household-

ers may be able to “trade-olT' defence and

design for distance, and incorporate no\ el

building designs and materials to reduce

the required setbacks (Ramsay and
Rudolph 2003). In many areas property

sizes are loo small to allow for both an

acceptable defendable space within the

property boundaries, and the retention of

some vegetation for habitat.

'New' vegetation types resulting from

invasion by species such as Burgan
Kunzea ericoides and Phalaris Phalaris

aquutica pose an increasing risk that often

is not recognized (Stoner et al. 2004). In

many areas there are conllicts betw'cen the

requirements of the WMO and other sig-

nitkant vegetation overlays, so that direc-

tions for modification of vegetation for lire

protection and directions for revegelation

following building construction, result in

poor advice from planners in local govern-

ment and confusion for landholders.

Defendable space provides our best strat-

egy for reducing losses during major bush-

fires. Post-fire analysis of fires in Hobart

in 1997 (Ciledhill 1999) and Sydney in

2001. and preliminary statistics for north-

east Victoria and Canberra in 2003, indi-

cate that compliance with principles of the

WMO and community preparedness, par-

ticularly households having a bushtlre pre-

plan. does work in reducing loss on the

urban fringe. It also releases fire suppres-

sion agencies to focus on suppression

activities and provides greater opportunity

for success in suppressing fires so that

their extent is minimized.

Where urban development has occurred

adjacent to bushland, suburban property

sizes may be loo small to allow sufllcient

space surrounding houses to provide an

appropriate defendable space. Under
extreme conditions such as those in Duffy

in 2003, house to house propagation of fire

can occur (Leonard and Bowdiich 2003).

and in these situations defending house-

holders can be exposed to radiant heat

from burning neighbouring houses. In this

context, planning for fire safety may need

to focus more on a landscape approach

(Ramsay and Rudolph 2003).

There is a role for all of the more tradi-

tional techniques, but by themselves they

will not stop bushfires (Fernandes and

Botelho 2003) or prevent loss of lives and

houses. We need to ensure that the eom-
munity accepts responsibility for its fire

safety and that fire management agencies

do not assume this responsibility. While

we need a clearly focused response to miti-

gating the effects of bushfires, the tech-

niques used to achieve fire safety can

cause significant ecological damage, and

they need to be Justified and effective.

Community attitudes and desire for achiev-

ing conservation objectives and mainte-

nance of biodiversity must be incorporated

into fire management planning. In the

urban fringe, remnant vegetation on pri-

vate properly often has high conservation

values, and many landholders may wish to

minimize their impacts on native vegeta-

tion on their property, while nf (he same
time achieving an acceptable level of bush-

fire safely. I‘ocusing our activities on

strategies that really work, such as defend-

able space, has the added benefit of reduc-

ing our impacts on the flora and fauna of

urban fringe areas.
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Ninety-three Years Ago

As an illustration of the botany of the district a picture of a flowering stem of a

Grass-tree, Xanthorrhoea australis, measuring 5 feet 10 inches in height, was shown;
and in the discussion which followed Mr. J. G. Luehmann stated he was informed
that the Grass-trees growing near Frankston never flowered unless fire had gone
through the country, and in support of this mentioned that he had never seen these

plants in flower in the Botanical Gardens.

The Victorian Na/iiralisI XVIII, p. 86, October 10, 1901
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Fire in south eastern Australia: a discussion

summary and synthesis

TRNew'

Abstract
An overview of the complex issues related to the management and ecological roles of fire in south

eastern Australia includes a summary of major topics raised at a symposium held in Melbourne by

the Field Naturalists Club of Victoria in late 2003 . (The Victorian Naturalist 121 (3), 2004. 136-139)

Introduction

The issues outlined in the presentations

at this symposium and summari/ed in this

issue of The Victorian Naturalist are com-

plex, controversial, and of considerable

practical interest to all Australians. They

devolve on two main themes, and the vari-

ety of opinions and established facts which

can inform them. First, we live in an envi-

ronment in which fire is natural and large-

ly inevitable. Fire, therefore, is a feature to

which much Australian biota is finely

attuned and on which it may depend.

Second, wildfires can destroy human
assets, property and livelihoods. Thus, on

the one hand, fire has potential to be a crit-

ical and manipLilable component of man-

aging Australia's ecosystems and biodiver-

sity; and on the other hand is a feared

threat to human life and wellbeing.

Controversies and strongly held views on

the management of fire are largely

inevitable. Hxtensive media debate follow-

ing the devastating bushfires in early 2003

centred on whether more e.xtensivc 'con-

trol' or 'fuel reduction* burning (i.e. delib-

erately imposed management burning)

could have reduced the subsequent

tragedies in the region. This, and related

debates, arc fuelled by strong opinion,

even passion {but more commonly without

strong objective evidence). They endorse

the general agreement on the importance

of fire in Australia's ecology and econo-

my, and the need to understand it more

effectively, perhaps in part by drawing

more substantially on the knowledge of

Department of Zoology. La Trobe University.

Victoria 3086

traditional land management practised by

early Australians.

Levels of understanding

However, 'understanding fire’ is a decep-

tively simple task - not least because of

ihe difficulties of planning adequate repli-

cated long-term experiments to quantify

and determine ecological effects. This

aspect is clearly a priority for those inter-

ested in using fire as a sensitive manage-

ment tool but may receive little sympathy

from those whose priority is personal asset

protection. Literature on fire ecology in

Australia is immense and burgeoning (see.

for example. Bradstock at al. 2002), but

each new published study reveals new
trends and aspects, so that many such stud-

ies are context- or site-specific. Attempts

to generalise, to seek to impose more

widespread protocols for management ol

highly disparate and dynamic systems are

indeed difficult, as Whelan ei al. (2002)

emphasised. The more obvious variables

between studies (site, intensity of lire, sea-

son, mosaic patch size, vegetation type(s).

fuel load) are inevitably augmented by oth-

ers less tangible (such as weather, moisture

levels, aspect and topography) to the

extent that replicated or controlled studies

are difficult to pursue. Many published

studies are opportunistic in the sense that

they appraise the after-effects of fires, but

lack convincing pre-fire control data. Lven

though this may be extrapolated from near-

by unburned sites, the unknown spatial

heterogeneity of many organisms (perhaps,

particularly of invertebrates) renders many
such comparisons involving species abun-

dance and diversity unconvincing. Some
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speakers in this symposium (Cheal,
Friend) emphasised the variety of respons-

es to fire that different plant or animal
species may exhibit, and the differing lev-

els of vulnerability they may suffer,

together with the range of time scales that

may be relevant in appraising effects of
burning. We thus need to consider the fol-

lowing:

1 . Management burning may need to con-

sider a diverse array of individual species

responses or, at least, to encompass these

broadly and simultaneously in addressing

condition of ecological communities.
Management for particular focal species

may differ substantially from the needs
of broader community management;

2. The intervals betw^een optimal manage-
ment burns may be very difficult to

define in the absence of precisely-defined

management targets. Many fuel reduction

burns (asset protection) are undertaken
simply when ground fuel reaches particu-

lar threshold levels, and these frequencies

may not be consistent with ecological
optima;

3. In the absence of such knowledge, even
the best-intenlioned management burns
may be suboptimal, but without precise

management targets the ‘success’ of
burning operations is difficult or impossi-

ble to evaluate.

Practical steps

We know far more of the responses of
plants to fire than those of most animals. In

part, this refiects the difficulties of pursu-

ing long-term ecological studies in

Australia. As Whelan et al. (2002) noted,

part of this bias reflects the relatively

greater suitability of plants for honours and
graduate student projects extending from
1-4 years, often the greatest periods for

which research funds can be assured. Some
important exceptions exist. Several were
noted by Friend, and York (1996) and
Neville (2000) refer comprehensively to

invertebrate studies. Ideally, studies should
be replicated and include at least two
years' (preferably more) pre-burn data and
the same length of post-burn data on
responses in treatment and control plots.

However, and as noted above, such detail

is seen commonly as low priority, and eco-

logical consequences may be considered

unimportant in relation to protection of
property, so that calls for more frequent

control burns (as insurance) will remain.
There may well be common ground. A
recent report (DNRE/PV 2002) on address-

ing optimal fire regimes for ecological
management suggested ‘that the threat

which fire frequency poses to species com-
position and community composition in

Victoria is in fact from under-exposure to

fire: i.e. fire frequency is too low across
the landscape'. Many ecologists would
hesitate to endorse such a suggestion fully

on present evidence, and considerable fur-

ther research may be necessary to validate

this claim.

However, the main practical need at pre-

sent is to maximise use of the somewhat
limited experimental detail in planning
control burning exercises, and progressive-

ly to move toward more general protocols

whilst continuing to acknowledge the
shortcomings of our capability to do this. It

could be argued that ( 1 ) any general policy

founded on manifestly inadequate informa-

tion is no better than ‘no general policy'

and current somewhat ad hoc approaches,

and (2) the precautionary principle, if

applied, should err on the side of asset pro-

tection in situations where both this and
ecological management co-occur. Unusual,
restricted, or especially biologically signif-

icant habitats (equated broadly to ecologi-

cal vegetation classes, but not limited to

these) and vulnerable human settlement

(typified by affiuent urban fringe exten-

sions into natural or semi-natural bush-
lands) may impose more particular duty of
care to regulate or protect them from burn-

ing. Both may require establishment and
maintenance of buffer zones and other pre-

ventative management. But. whereas
responsibility for the protection of critical

ecosystems falls on ‘authority', asset pro-

tection also involves people ‘learning to

live with fire’ (Simmons), and a spread of
primary preventative responsibility to

include also individual landholders. This
last point may need to be reinforced by
regulation, likely to be unpopular as inter-

fering with individual freedom. In princi-

ple it is an extension of existing codes of
practice enforced by regulation, such as

‘no fire periods’ and ‘fire ban days’, and
parallels trends such as area-wide manage-
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ment of some agricultural pests in seeking

to promote wider scale and more efteclive

management. Low intensity control burn-

ing to help prtwent high intensity wildfires

is one of the most frequently-used tools in

Australian land management (Whelan

1995). Community education is essential

in further honing such management, and

bodies such as the Counir>' Fire Authority

(Bull) have taken important leads in creat-

ing greater aw'areness of individual man-

agement needs amongst their clientele.

Advance?
Much of what is desirable is patently

utopian, and one need for the future is for

studies to become more than data-gather-

ing exercises, and to address practical

hypotheses relating to management and

how to use fire as a w ider management

tool (with the 'do nothing' option a clear

positive alternative to ill-founded action),

and with proper appreciation of the elfecls

of scale.

This symposium provided much useful

background, with the papers grouped into

three main suites (1) liistorical and tradi-

tional perspective of tire and our attitudes

tow'ard it; (2) ecological effects; and (3)

living with fire and increasing safety and

protection of life and assets. Each ol these

themes, and most speakers, raised points

that could occupy a long and valuable dis-

cussion; several have been noted above.

Issues canvassed include the values ot

lessons to be learned from aboriginal

knowledge and practice; the optimal ways

forward and development ol general poli-

cy; decisions over what (if any) priority to

give to particular habitats or protected

areas (as the putative conservation estate);

and effective and socially effective mecha-

nisms for asset protection from fire. It is

highly desirable to be able to justify con-

trol burns in ecological terms, ami to speci-

fy clearly the objectives of such operations

beyond bland generalities, so moving

beyond prescriptions for simple calendar

or interval burning with little regard for the

dynamics of the treated environment.

Symposia on fire ecology are by no

means novel, and several have addressed

the above and related issues in the region.

Many of the ideas discussed at this one

were raised at a Melbourne meeting held in

1974 (Leonard 1977), for example. A
series of Australian liushfire Conferences

extend from 1987. and the Proceedings of

several of these (e.g. McKaige et al. 1997.

Lord ei al. 1999) provide considerable

additional background perspective. Each

successive meeting has raised aspects of

current best practice in tire management,

and fresh viewpoints on the subject. This

symposium was not intended to lead to

specific resolutions or recommendations,

but some of the points summarised at earli-

er meetings clearly remain highly perti-

nent. A particularly important framework

was set by DEST. in a conference in

Melbourne in 1994, and some priorities

listed by that gathering sum up well senti-

ments evident at this 2003 gathering. Thus:

1. I^iodiversity conservation in Australia's

present landscapes requires a diversity of

tire regimes, and these must be Hexible;

2. Fire management regimes need to be

local to succeed;

3. Fire management for protection of

human life and assets can be, and is

beginning to be. integrated with manage-

ment for ecosystem conservation;

4. Identitlcation of key zones for lire pro-

tection can allow separation of areas

where human-oriented tire protection is

of greatest priority from areas where bio-

diversity maintenance is the main con-

cern. This in turn allows different fire

regimes to be developed for different pri-

orities in different places;

5. Land managers are now seeking to

incorporate ecological requirements into

their tire management plans;

In short, research and cHective manage-

ment are continuing needs in our dealings

with fire in south eastern Australia.

Expressions of concern that continued

reorganisation of relevant state depart-

ments and other authorities may effectively

preclude long-term coordination of these

topics are a salutary warning that such

coordination is an integral part of any

regional fire management effort, and that

capability must be protected and assured.
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An Introduction to Fungi on Wood in Queensland

Ian Hood

Publisher: The University ofNew England, School ofEnvironmental Sciences and
Natural Resources Management. 424 pp. Ulus. ISBN 1863898190. RRP $30.00.

Fungi that grow on wood are important

as agents of decay and as parasites. Decay
fungi can cause economic losses in timber

before and after harvest, but also play vita!

roles in breaking down and recycling the

complex organic molecules in wood (such

as lignin). This book is very welcome in

providing a highly-illustrated guide to

wood-inhabiting fungi. The geographic
scope is Queensland, but the book will be
of use throughout Australia, because many
fungi are geographically widespread.

The volume commences with a compre-
hensive and clearly written introduction to

fungi on wood in relation to biology, ecolo-

gy, distribution, economic importance and

classification. There is a useful summary of

what fungi do to wood, and the different

types of rots (such as brown and white

rots). Following the Introduction, there is a

reasonably successful attempt at a dichoto-

mous key to the included species (always

diabolically diftlciilt to construct for fungi

on field characters alone). The final lead

often contains a group of species, some of

which could have been further separated

(e.g. the excentric Dictyopanus pusillus and

the centrally-stipitate FUoholetus manipu-
laris in couplet 23 on p. 29).

The more than 180 species illustrated are

an excellent selection of fungi on wood
across all major groups, with most being

agarics (gilled llingi) or polypores, but also

including some slime moulds, puffballs,

coral flmgi, spine fungi, stcreoid fungi, jelly

fungi and rust fungi, as well as cup fungi

and other ascomycetes such as Xylaria and
Biscogniau.xia. Most of the commonly
encountered genera are included, often with

several species (such as in Coriolopsis,

Ganodenna. Polyporus and Trametes).

Quite a few Fungimap targets are included

(the contrast between Microporus affinis

and M. xemthopus is most useful).

Each species is illustrated by line draw-
ings of fruit bodies (often from several

angles) and of micro-characters. There is a

brief description, including details of
colour and texture, and a list of references

(which is admirably comprehensive, but

unfortunately does not indicate references

with colour illustrations, which would
have been helpful). There is also a para-

graph of comments, often quite extensive
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and covering not only a comparison of

similar species, but also interesting infor-

mation on ecology, hosts and distribution.

There are a number of species identified

only to genus (as expected for any

Australian fungus book, given present

imperfect knowledge). It would be nice to

see voucher specimens cited, especially for

collections identified only to genus.

There are 20 coloured illustrations in four

plates, which are a mixed bag, although the

first colour illustrations of the fascinating

‘Hat coral fungus' CUtviilicium exfendens

were definitely worth including. 1 found

the line drawings took some getting used

to. I suspect that this relates in part to how

fresh the material was, and that some illus-

trations are in fact quite good depictions of

old or dried up material. The lack of sub-

strate in many illustrations also means that

it can be hard at first glance to orient the

fungus (although this information is pro-

vided in the captions). Many of the fungi

illustrated are polypores, and the pore sur-

face is e.xtrcmcly difficult to depict accu-

rately unless the artist has unlimited time

to draw each tiny pore (or use devices such

as a magnilled portion in an adjacent cir-

cle). Thus, even though the outline of the

fungus is quite faithfully depicted, the

viewer must get used to interpolating pores

from a few' spots or even cross-hatching in

some cases. Perhaps the inclusion of

colour photos in most contemporary fungi

guides means that the art of interpreting

line drawings does not come so easy now,

particularly the aspect of adapting the eye

to individual styles, but 1 did miss having

colour illustrations of all the taxa.

The line illustrations are all on the right

hand page, with text facing; but the text lor

particular illustrations on occasion spills

over to other pages (forward or back and

not necessarily adjacent). Species are

arranged more or less alphabetically by

genera within families, but departures from

this scheme arc common, as in the agarics.

where genera of Marasmiaceae,
Pleurotaceae and Tricholomataceae are

mixed. This perhaps results from adoption

of recent changes to the higher classifica-

tion. and at least the names are very up-to-

date. The idiosyncrasies in layout are

minor problems (as is the rather small type

face); the book is good value for more than

300 pages of text and illustrations.

An Intnuhiciion to Fungi on Wood in

Qnce/hsUind certainly meets its aim of

‘smoothing the path to recognition of

wood inhabiting fungi and to an under-

standing of their role and function'. The

book w'ill be an essential reference for any-

one with a specialist interest in Australian

wood-decay fungi, and provides the best

available guide to these fungi for foresters

and arborists. The book will also be of

interest to microscopists. especially since

the illustrations of micro-features are not

idealised and depict what can be readily

seen under the microscope. Wood-decay-

ing fungi are often more persistent, and

tend to occur more reliably than the lleshy

macrofungi (like coral fungi or agarics),

and so will be more often encountered,

especially outside of the autumnal fungal

Hush, fhis book will therefore be of con-

siderable use for field naturalists, particu-

larly if used in concert with the current

crop of field guides with brief captions and

copious coloured illustrations of a smaller

selection of wood-decay fungi (such as Ian

McCann's Australian Fungi Illustrated or

Bruce Fuhrer's Field Companion to

Australian Fungi).

l orn May
Royal Botanic Gardens Melbourne.

Birdwood Avenue. South Yarra 3141

For assistance in preparing this issue, thanks to Virgil Hubregtse (editorial assistance),

and Dorothy Mahler (administrative assistance).
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Australia Burning:

fire ecology, policy and management issues

edited by Geoffrey Cary, David Lindenmayer and Stephen Dovers

Publisher: CSIRO Publishing, Canberra 2003. 276 pp, Ulus.

ISBN 0 643 069267 RRP $39. 95

This book reports on a National Fire

Forum conference held in 2003 immediate-

ly following the destructive Canberra fires.

At the conference, each session had two
key speakers, with three commentaries,
and a concluding summary. I suspect that

this structure worked much better at the

conference than it docs in this book. In

spite of its aim to cover fire ecology, poli-

cy and management issues, at the end of
the book we are not much wiser about our

future options or directions. The structure

of the book, which follows that of the con-

ference, aims to air differing views and to

seek informed comment on those views,

and to then summarize the main issues.

Unfortunately, it just doesn't work! The
last section becomes a summary of a sum-
mary, and rather than achieving a really

succinct synthesis, it remains a series of
sometimes unrelated opinions and does not

really inform the reader about current

thinking.

Of course there are many useful points

made by some contributors. ! admit I am
starting to agree with Cheney, who pro-

vides a refreshingly confronting and inter-

esting view from a long-term practitioner.

Probably the most useful chapter includes

a discussion of indigenous input to fire

management, it includes an indigenous
perspective on fire generally, as well as

some comments about how and why
indigenous people use fire, which is at

odds with most people's simplistic view of
Aboriginal use of fire. At least here we get

some clear indications of where we could

be going with future thinking and research.

1 find it hard to determine the target audi-

ence for the book. It doesn't have enough
structure or background to be useful to

most students, and it is not obviously
aimed at the public, to raise general aware-

ness and knowledge. The basic problem is

that it does not provide much background
information, and it records a range of opin-

ions that frequently differ. This gives some
insight into the many views held by fire

managers and researchers, but it is hard for

the reader to make judgments about ‘best

practice' based on these opinions.

In the end it just doesn't hit the spot.

Whilst many contributors are expert in

their field, the reporting and structure of
the book does not come together to form a

cohesive document. If you have a ‘special-

ist" interest in fire in Australia it will be an

essential addition to your basic library. If

you are looking for general information

and understanding of current trends in fire

management and ecology, this book is

probably not going to help you.

Dianne Simmons
School of ticology and Environment

Deakin University, 221 Burwood Hwy
Burw'ood 3 125
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Landscape and Building Design for Bushfire Areas

by Caird Ramsey and Lisle Rudolph

Publisher: CSIRO Publishing. Canberra 200^. 1 12 pp. paperback. Ulus.

ISBN 0643069046. RRP S39.95

In the past few years a number of books

dealing with bushfires and their impacts on

plant and animal communities ha\'e been

published. However, until now, they all

have avoided dealing with people and their

buildings as an element in the bushfire

landscape of Australia. Landscape and
Building Design for Bushfire Areas

addresses this and should be essential read-

ing for anyone wishing to understand the

relationship between bushfires and the fac-

tors inlluencing w hether or not buildings

catch lire.

For many urban dwellers, it seems sclt-

evident that houses ‘in the bush* will be

destroyed if a bushfire occurs, and to them

it is often incomprehensible that families

deliberately choose to live in l1re-prone

environments. What most Australians find

hard to accept is that bushtlres have pre-

dictable behaviour, which people can mod-

ify, and that house survival or loss is not

just a chance event but can be innueiiced

by careful design and maintenance of

dwellings, their gardens and other vegeta-

tion surrounding them.

Landscape Building and Design for

Bushfire Areas develops these two themes

in a way that is easy to follow and makes it

possible for building designers and exist-

ing householders to choose design options

that reduce the vulnerability of their

dwellings during a bushfire. Section one

provides a concise explanation of how'

bushfires spread and vvhat causes buildings

to ignite. This section is prefaced by a

number of factual explanations for some of

the ‘bushfire myths' or misconceptions,

that are in widespread circulation, about

how' buildings respond in fires.

The second section deals with the princi-

ples behind the design and construction of

buildings and the design and maintenance

of the surrounding gardens that reduce the

vulnerability of buildings to ignition. The

chapters in this section adopt an ‘objec-

tive-design principle-design option'

approach. This illustrates that, once the

factual background to buildings and bush-

fires is understood, effective individual

solutions can be developed by designers

for achieving a higher level of building

security.

The text throughout the book is clear and

easy to follow. The use of images of real

buildings and real landscaping solutions

could have added greatly to the reader's

understanding of the text, but there are

numerous diagrams to illustrate the general

design principles discussed. Landscape

and Building Design for Bushfire Areas is

excellent value, and is guaranteed to leave

the reader with a better understanding of

how one can improve house survival in

bushfire prone-areas.

Robyn Adams
School of Ecology and Environment

Dcakin University

22 1 Buruood Highway
Bunvood. Victoria 3 1 25
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Disputed territory in suburbia

For some years. Common Ring-tailed

Possums Pseudocheirus perigrinus have
made their home in the dense foliage of a

tall Pencil V'wmz Juniperus virgmiana in my
garden. The possums are seldom seen but

their nocturnal chirping and their drop-

pings on the concrete drive are constant

reminders of their presence. Over the past

few weeks, a pair of Little Ravens Corvus
mellori appear to have made a nest in the

same tree. The nest can't be seen because

of the height of the tree and its thick

foliage but a broken egg on the ground
tells its story. The ravens can be heard day

and night making a low clucking sound in

the tree as opposed to their usual raucous

cawing.

From disputes that have been observed,

the tree is obviously not big enough to

accommodate its two resident families.

Recently a raven was seen attacking a

young possum on the ground. A little later

all that remained at the attack scene were
splashes of blood. On other occasions,

much flapping and cawing from the ravens

and much chirping from the possums have

drawn the eye to the tree to see a raven

chasing a possum up and down and around

and around the outer foliage high up in the

tree. This aggressive activity can take

place during daylight or darkness. On one

occasion, as I watched, a raven caught
another young possum and threw it to the

ground. I placed the animal in an adjacent

tree and it immediately made its way back

to the disputed territo!7 !

This activity is a fascinating and at the

same time brutal example of (I assume)
predator and prey activity. It's easy to take

the view that the ravens are the baddies

and the possums the goodies in this dis-

pute. After all, the ravens are brash and
black and the retiring possums at least

have a white tipped tail! The law of the

jungle is being played out in suburbia.

Have any readers seen similar raven/Ring-

tailed Possum activity in their garden?
Would any reader with a better knowledge
than myself of ravens' predation upon
smaller animals care to comment?

Roger Pierson
640 Ferniree Gully Rd

Whedcfs Hill 3150
bmail: piersonC^/ deakin.edu.au

Australian corvids have been reported

taking mammals as prey, but such
instances do not seem to be documented
very often. There do not appear to be any

references to Little Ravens behaving this

way. Several species of bird including

Pied Currawongs, Magpie-larks, Noisy
Miners, Blackbirds, Common Mynas and
even a Lyrebird have been noted to be

upset by the presence of possums. The
follow'ing references are of interest in this

regard.

Although the Australian corvids are known to

take small terrestrial mammals such as rats and
mice, there arc no previous records of arboreal

marsupials as prey.

(McCulloch, EM and Thompson WM
(1987) Forest Raven takes Feather-tailed

Glider. Australian Bird Watcher, vol. 12 ,

no. 3, p. 99

...I saw a live penguin 100 m away on the beach

with two adult Forest Ravens Corvus tasmaniciis

standing either side of it. When 1 was about 50
m from the birds 1 left the beach. Returniing no
more than two minutes later, 1 found the ravens

standing beside the penguin which was now
dead; the only sign of injury was the loss of
both eyes. On another occasion. I saw a pair of
ravens walk down the beach to a penguin com-
ing up above Ihc tide line. The ravens
approached one from each side and almost
simullaneously pecked at the eyes of the pen-

guin. It took veiy little time and effort to remove
the eyes and the penguin died a short time later

The Australian Raven Corvus coronoides is

known to kill active vertebrates such as Hedg-
ling Galahs Cacawa roseicapil/a and Rabbit

kittens Oryciolagus cuniculus ... and the Forest

Raven has been recorded taking the eggs and
chicks of the Fairy Penguin and other sea birds.

Fell, P. (1987) Forest Ravens Preying on

Fairy Penguins Australian Bird Watcher,

vol. 12 (3), p. 97
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Eagles, Hawks and Falcons of Australia

(fully revised and updated 2nd edition)

by David Hollands

Publisher: Bloomings Books, Melbourne 2003. 212 pages, hardback: colour

photographs. ISB\IH76473193. RRP $49.95

A few years ago there was an imending

stream of popular bird books, all well illus-

trated with photographs of their subject

birds. This small Hood has vanished for a

time, leaving the book enthusiast with

somewhat of a lull. This beautifully

sourced work has made an inroad into fill-

ing that gap.

My first thought as 1 opened the book

was how large the si/e of the font seemed.

For those with a sight impairment this is a

definite plus as well as making the work

easier to read for everyone. The images are

likewise of generous si/e and their colour

lacks any apparent imperfection.

This work has been laid out to a standard

consistent with the current taxonomy and

while 1
personally cringe at the use of such

names as Pacific Ba/a, Australian Hobby

and Australian Kestrel I accept them as

being current English names, fhe author's

sections on ‘Sizes' and 'Field guide' are

another aspect of the book 1 am not readily

attracted to. Any animal's size depends on

how the individual watching it interprets

his or her sighting. For instance, the

Spotted Harrier is a medium-large bird but

after watching one near a Wedge-tailed

Eagle it might not be described as such.

Use of the term *neld-guide* should be

restricted to works specifically published

for that purpose. It w^ould have been best

to refer to that section as an identillcation

aid or even simply as an identity guide.

The inclusion of a basic glossary- enables

the novice reader to understand some of

the terminology that is readily used by the

raptor enthusiast. For the non-Australian

reader local words arc clearly explained.

All references are seemingly w^ell

researched and plentiful for the purpose of

this book.

The remaining text relating to individual

species accounts is written in a pleasing

way. It is not too technical but is presented

in a w'ay that should encourage the reading

of this volume from end to end rather than

smaller forays into accounts of individual

species. It is written primarily in the first

person, something for which the author

should feel proud. How often do we read

texts that have had to rely on accounts pre-

viously published? It reminds me of the

lack of understanding we still have in

Australia of the general behaviour of many

of our avian species, not only raptors.

A w^ealth of information may be gleaned

from the images alone. These range from

adults in Hight to young at the nest. Each

has been chosen to portray the species to

its best advantage. Some of the flight

shots, such as that of the Australian Hobby

on pages 159 and 160, are superb. My ow n

attempts would surely produce blurred

images.

I have enjoyed reading all of Dr

Hollands's previous publications and simi-

larly I have enjoyed reading this current

revision. The information and illustrations

are often vast improvements on his llrst

work on this subject. His continued supply

of illustrations for other publications is

also to be applauded.

1 have no doubt that this book will be

highly acceptable to its readership special-

ising in birds ol'prey, as well as to a grow-

ing band of nature enthusiasts.

Wayne Longmore
Collection Manager
liirds and Mammals
Museum Vieloria

CiPO Box 666 r,

Melbourne .^001
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Dieback threatens endangered native plants.

Will they survive?

Gretna Weste', Megan Hewett and Nouslika Reiter'

Abstract
This paper is concerned with the Hora of the Grampians National Park and its interaction with the

pathogen Phvtophtliora cirmamnmi. The first .section briefly describes dieback as a cycle involving

the destruction of trees and shrubs, followed 20 to 30 years later by decline of the pathogen u ilh the

death of all susceptible hosts. Regeneration of the original susceptible llora was observed and its

survival depended on climate. This regeneration survived the recent diy years, which is understand-

able as P. cinnamo/ni depends on warm, wet periods for the production and dispersal of infective

swimming spores and. hence, new disease. The second section of this paper describes 12 plant

species endemic to the Grampians and either endangered, vulnerable or rare. I'ests showed live

species at high risk ol‘ extinction due to their susceptibility and e.xposure to the pathogen. Each

species tested and its reactions are described. Recommendations for management arc discussed. {Tlw

Victorian Nattiralisi 121 (4), 2004, 148-153)

Introduction

The World Conservation Union
(I.U.C.N.) has recognised the importance of

biodiversity as the basis of a healthy bal-

anced global ecology. T he latter is com-

plex, flexible, sel f-regulaling and it

reduces the effects of droughts and floods.

The I.U.C.N. has recognised 5714 plants as

threatened with extinction.

Approximately 40 plant species endemic

(i.e. confined) to Victoria arc classilled as

endangered, vulnerable or rare (Cameron c/

£//. 1998). The distribution ofthese plants is

usually confined to a few isolated pockets

in their particular habitat. If the plants are

susceptible and disease is nearby, the risks

to their survival are increased. Investigation

of six species endemic to the lirisbane

Ranges revealed that three were susceptible

to the 'cinnamon fungus* Phytophthora

cinnarnomi. and were confined to areas

exposed to infection and thus in danger of

extinction (Peters and Weste 1997).

There arc 18 to 20 native plant species

endemic to the Grampians that are classified

as endangered, vulnerable or rare. Their sus-

ceptibility to the pathogen is unknown and

their habitats may be exposed to infection.

The ‘cinnamon fungus’ and the disease

cycle

The dieback caused by the ‘cinnamon fun-

gus’ is evident in certain parts of the

'8 Rollins A\c. Kingston Reach. Tasmania 705

1

Botany School. University of Melbourne. Victoria

3052
‘ Dept of Biotechnology and Environmental liiology,

RMIT. Bundoora. Victoria 3083

Grampians. Tlie pathogen is no longer con-

sidered a fungus but related to certain Algae,

the Chrysophyla. as il possesses similar

swimming spores. It was first isolated Iroin

cinnamon trees in the mountains ol' Western

Sumatra and lias been introduced to

Australia. Most Held naturalists ai'c familiar

with the symptoms; dead grass-trees with

their trunks collapsed, their leaves brown

like a wig askew on the slump; other shrubs

with their foliage turning yellow (chlorosis)

then brown before death; and the stringybark

eucalypts with their leading branches dead

and bare. While most eucalypts are resisUint.

50% to 80'ko of undcrstorcy species are sus-

ceptible. The death of the slirubs and the

consequent loss of colourful Mowers, nectar

and nutritious pollen results in the disappear-

ance of pollinating insects, birds and small

mammals. Most of the latter depend on

grass-trees for shelter and habitat.

Some field naturalists akso have noticed the

recent recovery of some old dieback sites

witli new grass-trees and other underslorey

shrubs sprouting on formerly barren sites.

Research has shown dial dieback occurs

as a cycle (I'ig. 1), albeit a long cycle, last-

ing 20 to 30 years. The cycle begins with an

aggressive phase, lasting about three years,

during which the susceptible species arc

destroyed. In the next phase, field resistant

species such as rushes, sedges and various

teatrees colonise the devastated area. 'I’hc

lealrecs develop dieback of the terminal

branches but survive and present a scruffy

appearance. The field resistant flora may be

148 The Victorian Naturalist
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Fig. 1 . Phytophthora cinnamomi disease cycle in native plant community

very dense and persist for about 1 5 years.

Many observers do not recognise that its

presence results from disease and that it is

not the natural vegetation of the site. Once
the pathogen has killed all the susceptible

species it declines and may disappear due to

a lack of food and habitat (susceptible

roots). In the soil, its enemies (other soil

micro-organisms) antagonise, engulf or out-

compete it so survival in soil is usually

short-lived.

When the pathogen declines, the suscepti-

ble understorey species, heaths, peas and

grevilleas, all reappear, apparently germi-

nating from seed in the soil. Small pockets

of pathogen may remain and these will

infect and kill any susceptible regenerating

species that arc contacted. The swimming
spores are the principal agents of dispersal

and infection for the pathogen, because
these require free water to form, spread and

infect. During the last seven years there has

not been sufficient rain at suitably warm
temperatures, such as during spring or

autumn, for free dispersal of the pathogen.

The pockets of infection have, therefore,

remained localised and the forest, woodland

or heathland has regenerated.

If, however, the climate changed to a

series of seasons with warm wet periods,

such as occurred in the 1970s, swimming
spores would form on roots, spread disease

downhill and infect new and old regenerat-

ed sites.

In defined quadrats on diseased and dis-

ease-free sites, every plant, its species, fre-

quency, percentage cover and health have
been recorded for 25 to 30 years. Records

of all the changes in plants during this

period have been published (Weste et ai

2002). These records have provided accu-

rate and detailed information about the dis-

ease cycle. At first regeneration was slow

and survival variable, but, recently, rapid

regeneration of young grass trees and other

susceptible species has been recorded.

Native species cope much better with a

drought than the ‘cinnamon fungus’,
which, as a water mould, requires free

water for part of its life.

Methods
Endangered plants
Twelve plant species, endemic to the

Grampians and either endangered, vulnera-

ble or rare, were tested in two separate
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experiments for susceptibility to the

dieback pathogen, and then examined in

their natural habitat to check what risk the

pathogen posed to their survival. Poa
sieberiana and Xanfhorrhoea australis

w'ere used as a resistant and susceptible

control respectively.

Plants of each lest species were located

within the Grampians National Park with

the assistance of the rangers and
Herbarium records. Permission to take cut-

tings w'as granted by Parks Victoria, and

these were propagated at 20 T' with mist

irrigation until an abundant root system

had formed. All material was tested for the

presence of P. cinnauiomi as described in

Weste et al. (2002) and discarded if the

pathogen was found.

Up to 40 rooted cuttings from each plant

species were growm in containers. Half

were planted in infected soil, the remainder

were maintained as controls in imslcriliscd

but pathogen-free soil. A fresh isolate of

the pathogen was obtained from Mount
William in the Cirampians and used to pro-

vide the infected soil. The pots were

placed on benches and exposed to natural

weather conditions. Weekly measurements

included colour, vigour, height, branch

number and leaf number. After eight

weeks, or at death, pathogen presence was

tested in both main and fine roots.

Susceptibility of each species was deter-

mined from the evaluation of these results.

Observations w^ere recorded of each test

species in its itatural habitat, of the plant

community in which it grew, of any asso-

ciated disease and of access tracks or

roads. Samples of fine roots and soil from

the base of living plants with symptoms

were collected from the vicinity and tested

for the presence of the pathogen. The risk

of extinction was evaluated from suscepti-

bility determined from the pot trials, pres-

ence of symptoms on site, distance and

slope from the nearest dieback site and dis-

tance from roads or tracks.

Results

The results of tests on species endemic to

the Grampians National Park are presented

in Table 1. Data from experimetn 2 has

recently been published (Reiter et ai,

2004). Each species reacted differently to

infection with P. cinnamomi.

Two of the species tested in the first exper-

iment, Grampians Rock Banksia Banksia

saxicola (Rare), and Williamsoifs Grevillea

Grevillea willia/nsonii (Endangered), were

highly susceptible and at high risk of extinc-

tion. The banksia investigated, which was

growing on Mount William, had necrotic

lesions on the leaves. The same species was

observed with the same symptoms on

Sundial Peak. Phytophthora ciunamotni was

isolated from root and soil samples collected

from the road verge on Mount W illiam. In

the pot trial the infected banksias developed

necrotic lesions on the leaves and had signif-

icantly higher moilalilics, compared with the

control, which also show'ed signillcantly

greater increase in height and leaf number.

Grevillea willia/nsonii was considered

extinct until a small colony of plants was

found in I W. It tested highly susceptible in

pot trials, whlh withered lips to the branches,

leaf abscission and significantly higher mor-

talities. Phytophthora cinnamomi was isolat-

ed from root and soil samples collected from

its growing site.

Grampians Cirevillea G/'cvillea confertifo-

lia (Rare) tested moderately susceptible.

C’hlorosis of branch tips and of leaves w'as

observed in the pot trial. Phytophthora cin-

namomi W'as isolated from a stem canker,

which formed at the collar of an inoculated

plant. The pathogen was also isolated from

root and soil samples collected near one

population in the National Park. The species

was therefore considered at moderate risk of

extinction.

Grampians Batiera Bauera sessiliflora

(Rare) tested moderately susceptible. In

the pot trial, branches turned brown and

died but most plants survived infection

until a dry period when a significant per-

centage died. Branches of both inoculated

and control plants rooted when in contact

with soil. This trait was also observed in

the wild and offered a potential to avoid

infection. Bauera grow'S along streams

within the Grampians, which mitigates

water stress. It was considered at low' risk

of extinction.

Grampians Thryptomene Thryptomene

calycina (Rare) also tested moderately

susceptible. It reacted slowly to infection,

exhibiting wilting, leaf and root loss.

Because of its wide distribution in the

Grampians and plentiful seedling regencr-
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Table 1. Summary of species symptoms, susceptibility and risk of extinction by P. cinnamomi in

two separate experiments.

Species Symptoms Susceptibility Risk

Experiment 1

Banksia saxicola Necrotic leaf lesions, leaf abscission

high mortalities

Highly High

Baiiera sessiliflom Leaf browning, abscission dieback of
branches, adventitious rooting from
prostrate branches, significant mortalities

Susceptible Low

Grevillea Chlorosis of leaves, branches
confertifolia stem canker. Susceptible Medium

Grevillea Leaf abscission, withered branch tips Highly susceptible High
williamsonii significant mortalities

Thiypfomene Wilting, leaf abscission, some branch Susceptible Medium
calycina

Experiment 2

and root death

Asterolasia Root death, chlorosis, abscission Susceptible seedlings High
phehalioides seedling death

Borya mirahilis Chlorosis, browning, reduced vigour

and biomass
Susceptible High

Grevillea microsfegia Chlorosis, some orange leaves Slightly susceptible Low
significant root loss

Hibbertia humifiisa No symptoms, pathogen harboured

within roots

Tolerant None

Pimelea pagophila Wilting, leaf abscission without chlorosis

reduced vigour, reduced biomass
Highly susceptible High

significant mortalities

Poa sieberiana No symptoms, pathogen harboured Tolerant None
(resistant control) within roots

Pidtenaea subalpina Chlorosis, no new growth, root loss

significant mortalities

Highly susceptible High

Sphaerolobium Browning, blackening of plants, Susceptible Medium
acanthos significant root loss

Xanthorrhoea Chlorosis, browning, abscission Susceptible None
mislralis significant root loss, significant mortalities

(susceptible control)

ation T. calyciria was considered at mod-
erate risk of extinction.

In the second experiment Grampians Rice

flower Pimelea pagophila (Vulnerable) and

Rosy Bush-pea Pidtenaea suhalp'ma (Rare)

were botli found to be highly susceptible and

at high risk of extinction. Both were studied

in subalpine heathland on Mount William at

1300 m ASL, where, despite the cold and

sometimes snowy conditions, P. cmncmiomi,

reputedly a tropical water mould, was
detected from root and soil sajnples obtained

from the road verges. Pimelea pagophila

also grew in open woodland free from the

pathogen. In the pot trials, infected plants

willed, lost leaves and died, whereas the

uninfected controls tlowered. In pots, the

infected P. siibalpina showed chlorosis,

browning and withering of leaves, root loss

and significant mortalities.

The Downy Star-bush Asterolasia phe-
halioides (Vulnerable), tested highly sus-

ceptible for seedlings. Roots and shoots

withered with high mortalities, whereas
mature plants survived infection. The
plants were located on the verge and on the

bank above the verge of a popular tourist

road in the National Park. Phytophlhora
cimumiomi was isolated from root and soil

samples collected there. The mature plant

survived, but the seedlings were at risk. In

the pot trials, infected plants showed
chlorosis, leaf abscission and reduction in

biomass.

The Grampians Pincushion Lily Borya
mirahilis (Endangered) are small plants, 3-
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4 cm high, resembling miniature grass

trees that grow in clumps. The total popu-

lation consists of 45 plants growing in live

clumps on one peak on a site disturbed by

animals and surrounded by other heathland

species. Rhylophthora cimnmiomi was iso-

lated both from the other heathland species

and one Borya plant with symptoms.
Borya niirahilis is a resurrection plant, in

which the leaves turn orange in dry peri-

ods. then green again when water is avail-

able. The infected plants remained brown

and did not rc-green. The species tested

susceptible and was at high risk of extinc-

tion. In the pot tests, inoculated plants

showed a reduction in vigour and in root

biomass, compared w ith the controls, and

changed colour from green to orange and

then brown. Unlbrlunalely only four plants

were available for testing: two were inocu-

lated and compared with two controls. No
statistical analysis was possible.

The Mount Cassell Grevillea Grevil/ea

microstegia (Rare) and Prickly Globe-pea

Sphacrolohium acaathos (Rare), both test-

ed slightly susceptible with low risk of

extinction. No pathogen was isolated from

their woodland sites. Dieback symptoms

were observed in other heathland species

near the location of .S', acauthos. In the pot

trials, both showed root loss, colour

change atid a reduction in vigour compared

with the controls. The reduction in root

biomass was significant in O', microstegia.

I'he Austral Grass-tree Xanthorrhoea

australis (common in south-east Australia)

tested susceptible but not at risk of extinc-

tion because of its w ide distribution and

ample regeneration from seed in the soil.

In the pot trials, the inoculated plants

showed chlorosis, brow ning, leaf abscis-

sion, significant root loss and significant

mortalities, compared w ith the controls.

The Grampians Guinea-tlower Hihhertia

humifusa subsp. humifusa (Rare), tested

tolerant to /^ cinnamomi with no risk of

extinction. No symptoms were observed in

the dry woodland where it grew and no

pathogen was isolated from these sites. In

the pot trials, no symptoms w'ere obsciwed

from the inoculated plants but the

pathogen was isolated from both fine root

and soil samples and from the main roots

as well.

Phytophfhora cinnamomi was re-isolated

from the fine roots and soil of all inoculat-

ed plants, but not from any of the controls

in either experiment. In the second experi-

ment the pathogen was also re-isolated

from the main roots of inoculated plants

and a reduction of approximately 50% in

root mass was recorded.

Discussion

Iwidence presented in this paper suggests

that live of the species tested are susceptible

to P. cinnamomi and at high risk of extinc-

tion because of the presence of the pathogen

on or near the growing sites. These are

Banksia saxicohr Grevillea wilUantsoniis

Borya mirahilis., Pimelea pagophila and

Pulteiiaea suhalpina. Asterolasia phe-

halioitics is also at high risk in the seedling

stage. Only four plants o\' B. mirahilis were

available for testing, which limited the value

of the results. These plants only occur in

small numbers and on a few isolated sites.

The TUira and Fauna Guarantee Act (1008)

and the Commonwealth Thu ironment

Conservation and Biodiversity IVotection

Act (1000) were enacted to reduce extinc-

tions and maintain Australia's high level of

diversity. Barker and Wardlavv ( 1005) have

reported on risk to endangered endemic

species in Tasmania.

Infection with P. cinnamomi resulted in

approximately 50% reductit>n of root mass

in all species tested in the second experi-

ment. The reduction of root mass is a dev-

astating result of susceptibility to the

pathogen and an important indicator.

Management of a diseased area depends

on strict hygiene and quarantine of infect-

ed areas. It requires restriction of access,

installation of footbaths, the use of wash-

ing stations for vehicles, equipment and

tools, and the conversion of damp tracks to

boardwalks. These measures have been

effective in control of .larrah dieback in

Western Australia (Wills 1993). The ellec-

tiveness of Phosphonatc sprays has been

demonstrated by Aberlon et aL (1999). It

does not kill the pathogen but activates

host defence, and is inexpensive and non-

toxic.

The policy recommended for endangered

or threatened species at risk from P. cin-

namomi includes propagation and planting
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on suitable sites in the vicinity but not nec-

essarily within the National Park.
Phosphonate sprays, restriction of access,

footbaths and regular monitoring are
important aids, but cannot be implemented
on some sites. Pimelea pagophilci and
Ptiltenaea siihalpina populations grow on
the verge of a popular tourist road, which
limits the options. The latter species also

grows on Mount Rosea, but is rare and was
not observed in a recent search of this site.

The research described in this paper indi-

cates the need for testing all endangered,
vulnerable or rare species endemic to

Victoria where infection by P. cinnamomi
constitutes a risk.
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Stream-rock bryophytes at Cement
Creek Turntable, Victoria

Chantal Carrigan' and Maria Gibson'

Abstract
The stream-rock bryophytes at Cement (’reck Tuimtable, Victoria were examined for bryophyte
species richness, diversity, growth form and position. Ten mosses and seven liverworts were identi-
fied. Nine growth forms were described. Most species had mat or mat-tike forms and thus were
removed from the full force of the cun-ent. {The VieiorUm Nuiuruli.M 121 (4). 2004. 153-157)

Introduction

Little is known about stream-rock
bryophytes and the role they play in the

environment. Suren and Ormerod (1998)
investigated species richness, cover and
community structure of aquatic bryophytes

in Himalayan streams. They found aquatic

bryophytes had important ecological roles

in Iieadwater streams as they reduced tur-

bulence and vvaterbed velocities, thereby

aiding the stabilization of microhabitats in

' School of Biological and Chemical Sciences, Deakin
University, Burwood, Victoria 3125

ecosystems that otherwise would be unsta-

ble. Muotka and Virtanen (1995) studied

the distribution of bryophyte species in

Arctic streams, dime (1984) and dime
and Raeymackers ( 1987) examined
branching patterns of the moss genus
Fonliiudis L. ex lledw. and the effect that

physio-ecological factors had on reproduc-

tion. They found that sexual reproduction

was more common in terrestrial environ-

ments than in aquatic environments.

In Australia, studies on aquatic
bryophytes have been limited to their role
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Cushion (erect) Cushion (prostrate) Weft

Dendroid (erect) Dendroid (prostrate) Complanate

Fi«. 1 . Growth forms ofstrcam-rock bryophytes. Arrows indicate direction ol water Oow.

as habitat for aquatic invertebrates (e.g.

McKenzie-Smith 1997: Moore 2000). This

study investigated species richness, diver-

sity, growth form and position ot stream-

rock bryophytes at Cement Creek

Turntable, near Warburton, Victoria and is

part of a larger study that investigated the

sexual reproduction and phenology ot

stream-rock bryophytes.

Study area and methods

The study site was at the Cement Creek

Turntable, on the southern slope of Mt.

Donna Buang, in the Yarra Ranges

National Park. The park covers approxi-

mately 75 000 hectares bounded by Slate

Forest and is roughly 69 km north-east of

Melbourne. The site was within an old

growth. Cool Temperate Rainforest pocket

surrounded by Wet Sclcrophyll Forest. The

Cement Creek Turntable is a well-estab-

lished tourist destination with aerial walk-

ways. Cement Creek transects the National

Park and is relatively fast Howing with

fluctuating water levels.
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Table I. Growth form, percentage cover and frequency of stream-rock bryophytes at Cement Creek
Turntable, Victoria.

Family Species Growth Mean %
Form Cover

Freq
(n=5)

Bryophyta
Bryaceae Rosulabryum hillardieri

(Schwager). J.R. Spence
Cushion
(erect)

6 1

Hypnodendraceae Hypnodendron spininervium
(Hook.) .laeg. and
Hvpnodendwn vitiense Mitt.

Dendroid

(erect)

13 3

Ptychomniaceae Ptychomnion aeicuUire

(Brid.) Mitt

Cushion
(prostrate)

<1 1

Lembophyllaceae Camptochaete arhuscida
(SM.) Rcichdt

Dendroid

(prostrate)

7 2

Hookeriaceae Achrophvifum dentafum
(Hook.’f. & Wils.)Dix

Cushion
(erect)

10 4

Hypopterygiaceae Cyathophorum hii/hosim

(Hedw.
) C. Muell.

Complanate <1 2

Thuidiaceae Thuidiopsisfurfurosa

(Hook. f. Wiis.) Fleisch

Weft 5.4 4

Sematophyllaceae Sematophylhim humomalhmi
(Hampe) Broth.

Mat 13 3

Wijkia extenifcua (Britl.) Crum Weft 2 3

Heptaophyta (leafy)

Geocalycaceae Heteroscyphus coalitus

(Hook.) Schiffn

Thread-like

mat
1.2 3

Plagiochilaceae

Heteroscyphus pUmhiscidus
(Hook. f. and Taylor) J.J. Engel

Thread-like

mat
17 5

Plagiochila retrospeefans Nees Cushion (erect) 9.4 4

Hepatophyta (thallose)

Aneuraceae Aneura a/term/oha (Hook.f
and J'aylor) Taylor and Hook.f

Thalioid mat 8 1

Riccardia aecpticeflu/aris

(Steph.) Hcw.son
Thread-like mat <I 2

Pallaviciniaceae Symphyogym podophylla
(Thunb.) Moni.and Nees

Thalioid mat 1.2 3

Hymcnophytaceae HymenophytonJlabeUatum
(Labill.) bumort. ex. Trev.

Dendroid (erect) <1 1

The study site contained many scattered

stream rocks with a lush bryoHora. Many
also bore a small number ofl'erns. particu-

larly Hymenophylhnn cupressiforme
Labili. and Grammitis hillarciieri Willd.

Only rocks of homogenous granitic com-
position were examined. All were approxi-

mately the same size, with a diameter of 50
cm, and represented rocks most common
to the site. Ail rocks were completely sur-

rounded by water, and so could not be con-

sidered an extension of the stream bank;

rather, they were islands. Five rocks were
examined. This number was determined
using a cumulative species area curve
(Andrew and Mapstone 1087). The entire

area of each rock was intensively exam-
ined to determine species composition,

position, cover and growth form. Species

diversity was calculated as the Shannon
Index, H’. Determination of growth form
followed that of Gimingham and Birse

( 1 957) with minor adaptations.

Results

A total of 17 species from 13 families

occurred, seven from the Hepatophyta (liv-

erworts) and ten from the Bryophyta
(mosses) (Table 1 ). Ilypnodendron spinin-

erviitm (Hook.) Jaeg. and Hypnodefuiron
vitiense Mitt, grew intermingled with each
other and were treated as one in terms of
percentage cover and calculation of species

diversity. ffypnodendron and
Seniatophyl/um bomomcdlum (Hampe)
Broth, had the highest percentage cover of
the mosses, each 13%, but lleteroscyphus

planiuscitlus (Hook. f. and Taylor) J.J.

Engel, a liverwort, had by far the greatest
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Table 2. Varialion in species richness and

diversity (H') of stream-rock bryophytes at

Cement Creek Turntable, Victoria.

Rock IF Species

Richness

1 2.13 13

2 1.72 10

3 1.60 8

4 1.06 6

5 1.56 4

Mean 1.62 8.2

SI) 0.38 3.5

cover, 17% (Table 1 ). Not surprisingly, //.

planivsvuhts occurred on all rocks while

most species occurred on only few rocks

(Table 1) Species richness varied consid-

erably with an average of 8.2 species per

rock and a standard deviation of 3.5

species (Table 2). Species diversity ranged

from 1.06 to 2.13, with a mean of 1.62 and

a standard deviation of 0.38 ( babie 2).

Species richness and diversity above the

water line was much greater than at the

water line, which, in turn, was greater than

below the water line (Table 3). When these

habitats were further divided, species rich-

ness and diversity was highest on the

dow'nstream side of rocks and lowest at the

base of rocks while the sides of rocks par-

allel to the water Ilow'. the upstream sides

of rocks and the tops of rocks had similar

values (Table 3). Varialion in the numbers

of grow th forms followed the same pattern

(Table 3).

A total of nine growth forms w'cre identi-

fied (Table 1. Fig. 1). Only two of these

were erect and were either dendroid or

cushion-like. Both habits, however, also

occurred in prostrate Ibrms (Table 1, Fig.

1 ). Most species had mat or mat-like forms

(Table 1) and thus were largely removed

from the full force of the current. Only

three of these. II. phniiuscnlus. Riccardia

aecjtiicellnlaris (Sleph.) Hew son and

Ancura ultcrnilnha (Hook. f. and Taylor)

Taylor and Hook. f. occurred below the

water line ('Table 3). but were not restrict-

ed to this region. Riccori/ia aecfuicelhilaris

w'as the only species able to cope with the

full force of the current on the upstream

side of the rocks. Other species on the

upstream side of the rocks occurred W'cll

Table 3. Position of bryophytes on stream rocks at Cement C reek Turntable, Vicloiia. W abo\c the

water line. WL at the water line, -W below the water line, OS downstream side ot rock, T top of

rock. US upstream side of rock, LS side ot rock parallel to How ol water. B base ot rock.

Species +NV WL -VV Species DS 1 LIS LS B

Brvophvta Bryophyta

A. clentatiini C. hitlhosum X

C. arhiisciila X A. dentamm X X

C. hn/hosum X R. hillardwri X X

f{. spininervinni X P. aciculare X

and H. vitieme

P. aciculare X (’. arhuscuia X X X X

R. hillardieri X li. spininervium

audit, vifiense X X X X

T. furfurosa X T. furfurosa X X X X

S. honwmalhim X X S. homomallum X X X

W. extemiata X X W. extenuaja X X X

Hepatophyta Hepatophyta

//. coalitm X H. coalims X X X X

//. flabellanim X II. JlabeitaUim X X X X

P. retrospectans X A. aherni/oha X X X

S. podophyUa X S. podnphyila X X X

A. alleniiloha X X X R. aequicelhdaris X X X X

//. p/aniusculns X X X P. retrospeclans X

R. aequicelluluris X X //. p/aniiisadus X

Total No. Species 16 5 3 Total No. Species 14 11 10 10 3

Shannon Shannon

Diversity 2.59 1.49 0.9 Diversity 2.5 2.07 2.14 2.12 0

Total No. Cirowth Total No. Growth

Forms 9 4 2 Forms 8 7 6 6 2
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above the water line, except under Hood
conditions. Only six of the seventeen
species had erect forms (Table 1 ). These
always occurred well above the water line,

except under flood conditions, and were
either on the top of rocks or extended part

way down the sides. The weft-like forms
occurred predominantly on the sides of the

rocks parallel to the direction of the cur-

rent, but occurred in other areas as well.

The thalli were elongated and flexible,

streaming with the current rather than
resisting it as occurred with the erect

forms.

Discussion

it is well known that growth form and
position in the habitat are imponant to the

survival of terrestrial bryophytes
(Richardson 1981 ). There is no reason why
this should be different for stream-rock
bryophytes, especially as most of them
also occur on soil. Indeed, a number of
studies in the Northern Hemisphere
(Muotka and Virtanen 1995; Steinman and
Boston 1993; Suren and Ormerod 1998;

Virtanen et al. 2001) found a different

suite of species at different levels on rocks.

The microhabitat al the base of rocks had
tow species richness but higher cover.

Communities Omned strata and included

dendroid canopy species and mat-like
understorey species. The microhabitat at

the top of rocks supported few species.

These were semi-aquatic and biomass was
low. The middle /one w'as species rich,

presumably as this zone graded from a

more terrestrial type habitat to an aquatic

one, so species occurring at the tops of
rocks could extend into this area, as could

species occumng at the base of the rocks.

In addition, a suite of species peculiar to an

area also occurred (Muotka and Virtanen

1995; Virtanen e( a!. 2001 ).

The results of this study were somewhat
different. Bryophytes colonized almost the

entire surface area of all rocks examined.

Lower areas had low species richness as

occurred in Northern Hemisphere studies

but the lops of rocks had comparatively
high species richness. The types of species

found at the tops of rocks in the Northern

Hemisphere studies (Muotka and Virtanen

1995; Steinman and Boston 1993; Suren
and Ormerod 1998; Virtanen et al. 2001)

were similar to those found at the top in

this study. Canopy-forming species, such

as H. spininerviuni and H. vitierisc\ did not

dominate the lower areas of the rocks as

occurred in the Norlhem flemisphere stud-

ies, but occurred on the sides or on the tops

of rocks. The main species that dominated
the base of rocks in this study was the leafy

liverwort. //. planiuscuius and the thallose

liverwort A. alteniiloha. both of which
formed mats. The results of this study con-

cur with those of Moore (2000) for

WhitehoLise Creek al Marysville, Victoria.

Acknowledgements
This research was carried out under Research
Permit No. ]()()02309 issued by the Department
of Natural Resources and Environment.

References
Andrew NL and Mapslone lU) (1987) Sampling and

the description of spatial pauern in marine ecology.

Oci'anofzraphy cun/ Marine Biology: An Annual
Revu’w 25, 39-90.

Gimingham C'H and Rirse EM (1957) Ecological stud-

ios on growth-form in bryophytes 1. Correlations
between growlh-lbrm and Journal ofEcology-
45. .S33-545.

(ilime .IM (1984) Physio-ecological factors relating to

reproduction and plienolog> in Foniinalis
dalccarlifci. The BryologFr HI. 17-23.

Gliine JM and Kacymaekers G (1987) Temperature
clTccls on branch and rhi/oid production in six

species of h'onlinalis. Journal of Bryology 14, 779-
790.

McKenzie- Smith [•' (1997) Aquatic bryophytes as habi-

tat for inverlebrale.s in a Victorian upland stream,
(linpublished Honours thesis. Monash University)

Moore S (2000) Aquatic bryophytes as habitat for

invertebrates on rocks in Wiiiichousc Creek.
(Unpublished Hon<Hirs thesis. Dcakin University)

Muotka T and Viilanen R (1995) The stream as a habi-

tat templet for bryophytes: species' distributions

along gradients in dislurbanee and substratum hetero-

geneity. hreshMcf Biology yy. 141-160.

Richardson DllS (1981) Monitoring and Gcobotanical
Prospecting. In The Biology of Mosses, pp 169-173.

(Hlackwell Scientillc Publications: Melbourne)
Steinman AD and Poston 111. (1993) (he ecological
role of aquatic bryophyie.s in a woodland stream.
Journal of the North American Bcnihological Society
12.17-26.

Suren AM and Ormerod S.I (1998) Aquatic bryophytes
in Himalayan Streams: testing a distribution model in

a highly liclerogcncoLis environmenl. Freshwater
Biology 40, 697-716.

V'irlancn R. Muotka \ and Saksa M (2001) Species
richness standing crop relationship in stream
bryophyte communities: patterns across multiple
scales. Journal ofEcology 89, 14-20.

Received 1 1 September 2003; accepted 27 May 2004

VoL 121 (4) 2004 157



Research Report

A survey for Leadbeater’s Possum Gymnohelideiis leadheuteri

in lowland swamp forest at Bunyip State Park

Dan Harley'

Abstract
A survey for Leadbcater's Possum GymnobeUdeus leadbeateri was conducted in lowland swamp
forest along sections of Diamond and Black Snake Creeks in Bunyip State Park. The habitat at these

sites closely resembles that at Yellingbo Nature Conservation Reserve, where in 1986 a small outly-

ing population of the possum w as discovered. Twenty nest boxes were installed and monitored over

a two year period. No evidence of the possum was found. (The rieforUm Scuuralisi 121 (4), 2004, 15H-

163)

Introduction

Leadbcater's Possum Gynwohcdidciis

leacibealcri is a small ( 1 10- 160 g). arboreal

marsupial that is restricted in distribution

entirely to Victoria, where it is classified

as 'endangered' (Macfarlane ef al. 1995).

There w'ere no confirmed reports of the

species for over 50 years and it was pre-

sumed to be extinct, until its rediscovery in

1961 in the montane ash forests of the

Victorian Central Highlands (Wilkinson

1961).

Over the past two decades, the ecology

and conservation of Leadbcater's Possum

in montane ash forest has been the subject

of numerous research projects (e.g. Smith

1984a, 1984b; Lindenmayer cr o/. 1991a.

1991b; Smith and Lindenmayer 1992;

Lindenmayer and Lacy 1995; Lindenmayer

and Possingham 1995. 1996). This is. in

part, due to the threat posed to the possum

by clearfell logging which eliminates the

mature, hoi low -bearing trees that the

species requires for denning (Smith and

Lindenmayer 1988; Lindenmayer ct al.

1990. 1991c; Lindenmayer 1992).

During the last iwerny years,

Leadbeaier’s l^ossum has been detected in

several forest types outside its stronghold

in the montane ash forests of the Victorian

Central Highlands (Harley 2004a). This

includes the disct>very in 1986 of a small

isolated population inhabiting lowland

sw'amp forest at Yellingbo Nature

Conservation Reserve (Sinales 1994). At

present, this is the only known extant low-

Wildli fc hcology Rusciirch Group, School of

Biological Sciences,’ PO Box IS. Monash L’ni\ersity,

Clayton, Victoria 3S00.

Current address: Department for Pnvironment and

Heritage, PO Box 1046. Mt Gambier, South Australia

5290. Email; Harley. DanielG saugov.sa.gov.au.

land population. However, the possum was

thought to be restricted to similar lowland

habitats in south-west Gippsland during

the late 1800s and early 19()0s. based on

historical records from the Bass River near

the town of Woodicigh and Koo-Wee-Rup
Sw^amp near Tynong (McCoy 1867;

Brazenor 1946). By T9 10. tlic lowdand

forests ill this region had been extensively

cleared for agriculture (Nicholls 191 la),

and as a consequence. Leadbcater's

Possum was w'idcly believed to be extinct

there (Nicholls 1911b; Spencer 1921:

Anon 1939).

Today, little lowland swamp forest

remains other than that protected by the

Yellingbo Nature Conservation Reserve.

The forest type is listed under the Flora and

Fauna Guarantee Act 1988 as a threatened

community, and the reserve is considered to

be of national significance (McMahon and

Franklin 1993; Turner 2000). In ! 990-91.

during regional surveys for the endangered

I-lclmeted Honeycater Idehenostomus
melanops vassldLw one additional area oi'

high quality low'land swamp forest was

identified about 25 km south-east of

Yellingbo, along sections of Diamond and

Black Snake Creeks in Bunyip Slate Park

(lilackney 1991; lilackney and Menkhorst

1993). The site is midway between those of

the historical records of the Leadbealers

Possum in soutb-w'csl (iippsland and at

Yellingbo (Fig. I ).

Recent discoveries of several Leadbcater's

i^ossLim populations have been more by

good fortune tlian design (e.g. Smalcs 1994;

Jelinck et al. 1995; Larwill e! al. 1995).

Given that the species is particularly ciyptic

and easily overlooked during fauna surveys
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using standard techniques (e.g. spotlighting,

trapping), there is a strong likelihood that

additional populations may be discovered

(Harley 2004a). This paper describes the

results of a survey for the possum in low-

land swamp forest along sections of both

Diamond and Black Snake Creeks in

Bunyip State Park, approximately 70 km
east of Melbourne (Fig. 1 ).

Methods
Previous studies conducted in montane

ash forest have found "stagwatching’ (i.e.

direct counts of arboreal mammals as they

emerge from tree hollows at dusk) to be
the most reliable method of surveying for

Leadbealer’s Possum (Sccbeck et at. 1983;

Smith et at. 1989). The major drawback to

this technique is that it is extremely labour

intensive, particularly when employed over

a large survey area.

Recent research conducted in lowland
swamp forest at Yellingbo has found that

nest boxes are an efllcient survey tool for

Leadbeater’s Possum (Harley 2004b). The
species constructs distinctive nests of shred-

ded bark within nest boxes, which removes
the necessity for animals to be actually pre-

sent in a box on the day of inspection in

order to establish their presence in an area.

Given the large survey area in Bunyip State

Park (~12 km length of riparian forest), and
the similarity of the habitat to be surveyed

to that at Yellingbo, nest boxes were con-

sidered to be the most appropriate survey

method. The technique has also been used

successfully to survey several other species

of ciyptic, arboreal mammals (Soderquist et

at. 1996; Ward 2000).

Extensive research into the possum's
habitat requirements in montane ash forest

has found site occupancy to be positively

correlated with the abundance of hollow-

bearing trees and Acacia spp.

(Lindenmayer et at. 1991a). The former
provides diurnal den sites and the latter an

important source of food (Smith 1984a;
Lindenmayer et at. 1991c). In contrast, at

Yellingbo mature trees possessing hollows

are not an abundant or conspicuous feature

of the habitat inhabited by Leadbeater's
Possum (pers. obs.). Furthermore, Acacia
spp. are absent from the floodplain forest

utilised by possums for foraging (Harley et

at. in press). Thus, neither were considered

to be good indicators of site suitability for

the possum in lowland swamp forest.

The key attributes of habitat utilised for

foraging by Leadbeater's Possum at

Yellingbo includes the presence of
Mountain Swamp Gums Eucalyptus cam-
phora and a dense middlestorey of paper-

barks Melaleuca spp. and/or tea tree

Leptospernmm spp. (Harley et al. in press).

The latter provides dense, structural con-

neclance which facilitates the movement of
possums through the forest, as they rarely

descend to the ground (pers. obs.).

Prior to nest box installation, extensive

site assessments were undertaken along the

Bunyip River. Diamond and Black Snake
Creeks and several smaller tributaries in

order to identify the habitat most similar to

that occupied by Leadbeater’s Possum at

Yellingbo. These sites were subsequently

targeted with nest boxes.

Sixteen nest boxes were distributed over

a 9 km length of riparian forest along
Diamond Creek, and four boxes were
installed along 2.5 km of Black Snake
Creek. The two sites are approximately 4
km apart. The lowland swamp forest was
restricted to a narrow lloodplain in both

areas, and rarely exceeded 100 m in width.

The nest boxes were constructed of 19 mm
timber, and the internal dimensions were
236 X 195 X 356 mm. Each had a circular

entrance hole of 50 mm in diameter (which
would exclude larger species of arboreal

mammal). A hinged lid allowed inspection

of the contents of a nest box. The boxes
were installed at a height of 3-4 m on euca-

lypts. Particular effoil was taken to ensure

that there was a large amount of inter-con-

necting vegetation in the middlestorey or

canopy between the trees that nest boxes
were installed upon and adjacent trees. The
orientation of the boxes varied, although

most faced in a south-easterly direction to

minimise exposure to the afternoon sun.

Upon initial installation, creamed honey
was spread on their lids as an attractant.

Nest boxes of the same design, and
installed according to the same criteria,

have been used extensively by
Leadbeater's Possums at Yellingbo
(Harley 2004b).

The 20 nest boxes were installed in

Bunyip State Park during September 2000.

Subsequent inspections of box
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in Bunyip State Park in relation to extant populations of

and in the Victorian Central Highlands. Historic records of

Gippsland arc also depicted (A).

Fig. 1 . Location of the survey area

Leadbcaler's Possum at Yellingbo (•)

the possum from lowland habitats in south-west

occupants/contcnts were undertaken during

daylight hours using an extension ladder.

Inspections were conducted in January

2001. February 2002 and March 2003.

Results

The nest boxes were utilised by three

species of scansorial and arboreal mam-
mal, the Agile Antechinus Antechimis

agilis. Sugar Glider Pelaurus breviceps

and Common Ringtail Possum
Pseiidocheinis peregrbws. No evidence ol

Leadbeater's Possum was delected.

Table 1 details the species recorded dur-

ing the nest box inspections. All of the

records were obtained from just three

boxes positioned along Diamond Creek.

There was no sign of usage of the four

boxes positioned along the Black Snake

Creek.

Discussion

Based on the colonisation rate and nest

box usage patterns of Leadbeater's

Possums at Yellingbo (Harley 2004b), the

lime from installation in September 2000

to the final inspection in March 2002 (~

2.5 years) was more than sufficient to

allow for colonisation by possums, should

they occur in the survey area.

The results of this survey suggest that the

species docs not inhabit the lowland

sw'amp forest along Diamond and Black

Snake Creeks in Bunyip State Park. The

finding is disappointing, given that the sur-

vey area is within Leadbeater's Possum's

former range and contains a substantial

area of high quality habitat (Davey and

Mayhew 2000;pers obs.). As such, it repre-

sented perhaps the most likely site of a
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Table I. Species detected using nest boxes positioned in lowland swamp forest along Diamond
Creek, Bunyip State Park.

Date Nest
box no.

Species detected Type of record

Jan 200! DC5 Antechinus agilis 1 individual present

Feb 2002 DCS Antechiniis agilis large nest of dry eucalyptus leaves plus

scats

DC6 Antechinus agilis 2 individuals present

DC15 Petaurus hreviceps large nest of fresh eucalyptus leaves

Mar 2003 DCS Antechinus agilis 1 individual present

DC6 Antechinus agilis 1 individual present

DClS Petaurus hreviceps

Pseudocheirus peregrinus

nest of eucalyptus leaves

1 individual present

second population in lowland swamp for-

est.

The closest record of the possum to the

survey area during the past two decades is

4 km to the north, although the majority of

boxes were 7-10 km from the site of this

record. This represents a considerable dis-

tance for the species, given that home
ranges are small (1-3 ha) and mean disper-

sal distances at Yellingbo are approximate-

ly 500 m (Harley unptihl. data). Maximum
dispersal distances delected at Yellingbo

are on the order of one kilometre. These
data include one observation of the species

dispersing across unsuitable habitat

(Harley 2002). Whilst continuous forest

covers the area between the boxes at

Bunyip State Park and the sites of previous

records of the possum to the north, it is

dominated by species of eucalyptus with

rough, fibrous bark extending to their

upper limbs, such as Messmate Eucalyptus

ohlicjua. Leadbeater's Possum does not

typically inhabit such forest types, prefer-

ring areas dominated by smooth-barked
eucalypts (Smith 1982; Lindcnmayer et al.

1989; Harley 2004a).

The tloristics and structure of the vegeta-

tion al the nest box sites along both
Diamond and Black Snake Creeks bear

considerable resemblance to those in the

territories occupied by Leadbeater's
Possum al Yellingbo. Ciiven this, it would
appear to constitute suitable foraging habi-

tat. The width of the lloodplain along both

creeks ranged from 50-100 m (Davey and

Mayhew 2000). This is also very similar to

Yellingbo, where the swamp forest rarely

exceeds 100 m in width. The elevation of

the nest box sites in Bunyip State Park

ranged from 55-120 m asl. This too is

comparable to that at Yellingbo (120 m
ASL) and of the historical collection sites in

south-west Gippsland (20-60 m asl). On
this basis, the survey area would be an

ideal translocation site should it be neces-

sary to establish a second lowland popula-

tion, due to the substantial declines pre-

dicted for montane populations.

In addition to Yellingbo, Leadbeater's

Possum has recently been delected at one

other site dominated by E. camphora,
approximately 55 km to the north, at the

Silver Gum Reserve near Buxton (280 m
asl) (K. Garth pers. comm; pers. obs.).

Sections of this small, 17 ha reserve sup-

port forest resembling that al Yellingbo.

The possum's abundance al this site has

yet to be established. The record suggests

that some of the small stands of E. cam-
phora that were identified by Simmons
and Brown (1986) around Healesville,

approximately 20 km north of Yellingbo,

may also be worth surveying for the pos-

sum. Stands of E. camphora that occur in

north-east Victoria at 400-1600 m asl
should also be investigated.
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Description of the external anatomy of the marine snail

Cystiscus obesulus May (Mollusca:

Gastropoda: Cystiscidae)

Platon Vafiadis'

Abstract
Recent observations of living specimens of the marine snail Cystiscus obesulus (May 1919) from
Victorian waters have enabled a report on the external morphology of this species. The external

anatomy helps to confirm the family placement, and the distinctive colour pattern separates it from
other closely related species. A brief review of other published biological and taxonomic information

relating to this species is also provided. {The Viclorkm Naturalist. 121 (4). 2004. 163-168).

Introduction

On Sunday 26 .lanuary 2003, the Marine

Research Group (MRG) of the Field

Naturalists Club of Victoria undertook a

field trip to Mushroom Reef, Flinders.

There, shortly after noon, approximately

half a dozen living specimens of a minute,

strikingly patterned marginelliform gastro-

pod were found by sieving through lower

littoral pools containing mainly the sea-

grass Amphiholis antarctica and also some
scattered brown algae. Two specimens
were legally collected under MRG permits

held from Parks Victoria for identification

and further study. The animals were subse-

quently identified as Cvstisciis ohesiilirs

(May 1919).

A further specimen of this mollusc was
encountered during a personal trip to

Cleeiand Bight, Phillip Island on Tuesday
8 April 2003. A sieve was run through a

bed of Zostera sp. eel-grass, unknowingly

capturing a single, minute individual of

Cva7/.s'c7/.v obesulus. It was unexpectedly

discovered the following day after a micro-

scopic examination of the contents of the

collecting vial.

'Marine Research Group of ihc FNCV, Locked Bag 3.

PO Blackburn, Victoria 3130

These sightings provided good opportu-

nities to observe and report on the living

animal.

Methods
On each occasion, the animals were kept

alive in seawater and placed in a shallow

dish tor study under a low power stereomi-

croscope at magnifications up to x45, using

tluorescenl lighting. Notes and drawings

were made at the microscope. On comple-

tion of each respective study, the animals

were photographed and preserved in 70%
ethanol. They have been formally lodged in

Museum Victoria - registered numbers
F100.027 (Mushroom Reef specimens) and

FI 00,028 (Cleeiand Bight specimen).

Observations

The shells from the Flinders specimens

were approximately 2.0 mm in length,

whilst the shell of the Cleeiand Bight spec-

imen was approximately 1.0 mm long. All

shells were smooth, translucent, short

spired and relatively broad, with a blunt

apex and a long, narrrow aperture. May
(1919) described six columellar plications

(the first or most anterior being the
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Fig. I. Cysiiscus ohesnhis; specimen from
Cleeland Bight. Phillip Island. Victoria. Scale:

0.25mm. (Drawing: P. Valladis).

strongest, and tlie last four being very

minute) and about nine minute denticula-

tions on the middle portion of the outer lip.

These denliculations were faintly visible in

the Flinders specimens, but the outer lip of

the Cleeland Bight specimen lacked any

visible deniiculaiions. Tlie incompletely

retracted foot in the preserved I'linders

specimens partially obscured the columel-

lar plications, but these were readily visi-

ble in the Cleeland Bight specimen, the

shell of which is shown in Fig. I

.

The animals were all active and distinc-

tively pigmented (Figs. 2 and 3). The man-

tle. visible beneath the thin, translucent

shell, showed patches of yellow-orange

lined by a brown-black rim; these patches

were separated from each other by a

cream-coloured ‘background’. I'his pro-

duced a mosaic appearance somewhat rem-

iniscent of a giraffe's spots. The patches

were present on early whorls, as well as on

the body whorl. Tlie spacing between
patches was reasonably uniform, and their

edges were approximately parallel to those

of adjacent patches. May (1919; 5H)

described these features as follows: '... the

\ery peculiar animal- ... showing through

the translucent shell, exhibits a bright

orange colour curiously netted w ith wdiile

lines, each bordered with black; empty
shells show no traces of this peculiar orna-

mentation, which must belong to the ani-

mal.’ Although the patterning of the

Cleeland Bight animal was identical to

those from Flinders, its colours were not as

vivid. May (1919) made no further com-
ment on the anatomy of this species.

The head of C. ohesufus w as notable

(Figs. 4a and 4b). It was nntderalely llat-

tened in the dorso-ventral plane, and bore

prominent, round, bright red eyes laterally

at the bases of w hat are here called ‘cephal-

ic tentacles' (see also the ‘Anatomical
Discussion' section below). The eyes were

clearly visible from both the dorsal (Figs. 2

and 4a) and ventral (Figs. 3. 4b and 4c)

aspects of the head. The ‘cephalic tenta-

cles' were semi-translucent, relatively

short, bluntly rounded at their ends, and

also moderately nallened dorso-ventrally.

Where they touched in the dorsal midline, a

full-thickness midline cleft or slit extended

posteriorly to end Just anterior to the eyes

(Fig. 4a). The minuteness of the Cleeland

Bight specimen made the precise location

of the posterior aspect of this deft more
difficult but, as with the Flinders speci-

mens. it seemed to terminate at around the

level of the eyes. Ventrally. the ‘cephalic

tentacles' were united across their proximal

halves by a membrane that was continuous

with them, forming the Boor of a cavity

that was the entrance to the mouth (I'ig.

4a). The ‘cephalic tentacles' in the

Cleeland Bight specimen obscured the

anterior aspect of the ventral membrane
when the animal w'as viewed dorsally.

The head was strikingly coloured with a

bright red hue on both its dorsal and ventral

surlaces. This colouralitin extended across

the w'idlh of the head posterior to the eyes,

and narrowed more anteriorly to occupy the

central region of the head, largely sparing

the ‘cephalic tentacles'. This red coloura-

tion was sparsely stippled with line black

spots (the latter not prominent in the

Cleeland Bight specimen). I'he 'cephalic

tentacles' were blotched w'ith small patches

of white-cream. I'he animals lacked a

siphon and no other accessory structures

were seen on any of them. The head alw'ays

protruded well in I'ront of the anterior foot.

The union between the anterior foot and the

visceral mass was posterior to the eyes

(Fig. 5) but could not be well seen.

The Flinders specimens often crawled up
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Fig. 2. Cystiscus obesulus; specimen 1, from Flinders, Victoria.

Fig. 3. Cystiscus ohesulus; specimen 2 {ventral view), from Flinders, Victoria.

the sides of the dish and inverted them-

selves upon the surface of the water,

where, assisted by surface tension, they

would ‘crawl’ with the foot fully extended.

This allowed the ventral surface of the foot

(the sole) to be well observed. (The
Cleeland Bight specimen did not do this

and would not allow itself to be turned to

view the sole). The foot was long and rela-

tively narrow, approximately one and a

third times the length of the shell, and at

the anterior end was expanded bilaterally

to form two distinct rounded lobes (Figs. 3

and 4c). The middle two thirds of the sole

bore a deep, midline, longitudinal cleft.

which became more shallow as it extended

to the anterior and posterior ends (Figs. 3

and 4c). This represented a pedal mucous
gland, producing sticky, invisible mucous
threads that adhered to instruments used to

position the animals during observations.

The sole was semi-opaque white, finely

and sparsely stippled with very fine black

dots. The upper surface of the foot was
also a semi-opaque white, bearing blotches

of whitish cream in the midline posteriorly,

and to a degree anteriorly. Some reddish

colouration was evident at the anterior-

most margin and also on the lateral aspects

posteriorly. During crawling, the anterior
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end of the foot was usually level with or

slightly behind the anterior shell margin in

one of the Flinders animals, whilst in the

other it was in front of the shell margin and

thus readily visible (Fig. 2). During obser-

vation in all individuals, the mantle did not

extend beyond the base of the shell. It was

translucent and stippled with very line,

black spots (the latter again not prominent

in the C'leeland Bight specimen). These

spots were most densely concentrated 0 !i

its outer edges (Fig. 4c).

The animals craw^led with a smooth, glid-

ing motion. They w'ere all active and could

not be coaxed back into their shells. No
operculum w'as apparent either before or

after fixing.

Anatomical discussion

In a detailed review of marginelliform

gastropods, Coovert and Coovert (1995)

recognised the Cystiscidae as a separate

family from the Marginellidae, based on

Fig. 4. Details o\' Cysiiscus obesulus. (a). Head,

dorsal view. (b). Head, ventral view. Scale: 0.5

mm (approx.), (c). Ventral view of animal.

Scale: 1.0 mm (approx.).

Key be - buccal cavity; cl - cephalic tentacle; e -

eye; f- foot; Ic - longitudinal cleft; m - mantle;

me - midiine cleft; s - shell; vm - ventral mem-
brane.

characters of external and internal anato-

my, and also on shell morphology.
Cystiscidae shells lack a thickened outer

lip. have discontinuous or internally

reduced cokimcllar plications (due to a

degree of subsequent internal shell resorp-

tion), and most genera lack a distinct

siphonal notch; these features arc enough

to separate the Cystiscidae from the

Marginellidae (Coovert and Coovert
1995).

Anatomically, marginelliform gastropods

have been divided into four external mor-

phological types based mainly on features

of the head and siphon (C'oovert 1987;

Coovert and Coovert 1995). In this ctassi-

tlcation the genus Cyslisciis belongs to the

I'ype 3 group, characterised by ‘an elon-

gate head that is longitudinally split dorsal-

ly, with the anterior end bifurcate. ... The

siphon is either very short and not readily

apparent, or completely absent. Eyes are

located on the sides of the head, usually in
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Fig. 5. Cysfisciis obesuliis {lateral view), from Flinders, Victoria.

a conspicuous bulge’ (Coovert and
Coovert 1995: 51). The emergence of this

arrangement is interpreted as either a ven-

tral fusion of the cephalic tentacles (caus-

ing a longitudinal dorsal cleft), or as a head

lacking cephalic tentacles that has become
split in its dorsal longitudinal aspect, but

more anatomical study is needed to resolve

this issue (Coovert and Coovert 1995). The
remarkable head of Cystiscus rnimitisshmis

(Tenison Woods 1876) is figured by
Murray (1970: 33, Fig. lb.) and Coleman

(2003) has photographed this species

(p.37), as well as Cystiscus cymbahtm
(Tate 1878) (p. 37) and Cv.s7/.vc7av cmgasi

(Crosse 1870) (p. 36). Burn and Hewish
(unpubl.) describe the animal of the cystis-

cid Gihheriila suhhulhosa (Tate 1 878).

When lacking the animal, the shells of C.

ohesulus and C. cwgasi are essentially

indistinguishable; when alive, however,
their distinctive colouration and patterns

readily separate them (Burn 2003, pers.

comm.; Hewish 2003, pers. comm.).

The radulae of the Cystiscidae differ

from those of the Marginellidae in being

longer and narrower, and exhibiting differ-

ences in their supporting structures

(Coovert and Coovert 1995). Four types of

cystiscid radulae and five types of margin-

ellid radulae are described and figured in

Coovert and Coovert (1995). The foregut

also has taxonomic importance and its fea-

tures are discussed in some detail by
Coovert and Coovert ( 1995) for the species

in which it is known.

As at 1995, internal anatomical informa-

tion (excluding radular studies) was avail-

able for only three species in the

Cystiscidae and none for the genus
Cystiscus (Coovert and Coovert 1995).

The radula in Cy.s7/.v£:7/.v (a ‘Type 2 radula’)

is long, narrow, and uniserial, with the

teeth bearing 5-15 cusps on their cutting

edges (Coovert and Coovert 1995).

Murray ( 1 970) made valuable anatomical

and life-cycle observations of C. minutis-

simiis (Tenison Woods 1876) over many
months by maintaining it and its host food

source, the bryozoan Amalhia hiscriata

(Krauss 1837) in glass dishes of seawater

at average temperatures of 15.5 degrees

Celsius. C. mimitissimus is a uniform
orange-yellow colour with a dorsally bifur-

cate head that lacks a siphon (Murray
1970). The propodium is bifurcate, and the

foot lacks an operculum (Murray 1970),

consistent with observations of C. ohesu-

lus. Apart from the presence of a penis in

male animals, Murray (1970) noted that C.

mimitissimus exhibits no other degree of

externa] sexual dimorphism. Murray
(1970) observed and described the mating

process in C. minutissimus. and noted that

every two days or so, females laid on the

host bryozoan a single, ovoid-elongate egg

capsule containing a single red-yolked egg

(see Murray 1970, Figs. la. c-f). Six to

seven weeks after laying, a crawling juve-

nile emerged from the capsule to settle

directly onto the host bryozoan.

Based on shell and anatomical character-
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istics, Cooverl and Cooverl (1995) suggest

that the Cystiscidae are more closely relat-

ed to the Olividae than to the

Marginellidac. and the Margincllidae

themselves are more closely related to the

Volutidae than to the Cystiscidae.

Conclusion

Micromolluscs are readily overlooked

because of their si/e. but they have much to

offer in terms of their external beauty and

scientific interest. As seen with Cysiiscus

ohesulus, shell characters alone may be

insufficient for identification without

accompanying information on colouration,

patterning and anatomy of the living ani-

mal. It is hoped that simple observations, as

here with C’. ohcsulus. will contribute to

existing know ledge of these molluscs.
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Mating behaviour, female aggression and infanticide in

Propaltene saengeri (Pycnogonida:Callipallenidae)

Bonnie A. Bain' and Fredric R. Govedich'

Abstract
Courtship and female aggression were observed in Propallene sueuyeri Staples. Courtship was initi-

ated by the female after the departure of juv cnilcs from the male's ov igerous legs. Courtship consist-

ed of dancelike movements of both male and female, followed by physical contact with the legs.

Once courtship was initialed between the male and one female, a second female became interested in

the pair and intervened, fhis resulted in an aggressive response from the first lemale that eventually

resulted in combat between the two females and the eventual death ol one of them. Infanticide was

also observed after juveniles had left the male with one female attacking and killing a juvenile, [the

\’iciorkm NaOiralisi I2l (4). 2004, 168-171)

Introduction

Pycnogonids or sea spiders are a large

group (1200+ species) of marine chelicer-

ates with exclusively male parental care of

the eggs and young. They have been over-

looked as subjects for behavioural studies.

The majority of the recent pycnogonid lit-

erature consists of species descriptions

with very few papers published on any

other aspects of pycnogonid biology.

School oflbological Sciences, Monash University.

Clayton, Victoria 3800
lionnie.Baim'c/ sci.monash.edu.au

Pycnogonid mating behaviour is virtually

unknown with only a few published obser-

vations on the actual coupling between the

male and the female (Table I ). Our current

knowledge of premating behaviour is

incomplete at best and information on

competition for males is nonexistent.

Based on the observations in Tabic I,

courtship and mating consists of the male

approaching the female, male and female

assuming a close pairing or pseudocopula-

tory position (Jarvis and King 1978) initi-
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ated when the male grasps the female and
holds her so that their ventral surfaces are

in contact. The male then rhythmically

touches the female with his ovigerous legs,

the female lays the eggs, the male fertilizes

the eggs and gathers them on to his oviger-

ous legs (exact movements differ depend-

ing on species and type of ovigerous leg).

Male and female then separate and the

male carries the eggs until they hatch.

Paternal care consists of keeping the eggs

safe from predators and periodically venti-

lating the eggs by swinging the ovigerous

legs back and forth. In nearly all species of
pycnogonids, when the eggs hatch, the lar-

vae leave the parent and swim or crawl

away to take up an independent existence

(see summaiy in Bain 2003a).

However, species in the family
Callipallenidae and some species in the

Nymphonidae have larvae, known as

'attaching larvae’, that remain on the

male’s ovigerous legs for several more
moults and eventually leave the parent as

fourth or fifth instars (Table 2) (Nakamura
1981; Bain 2003a,b).

Methods
Three adult specimens (a male and two

females) of Propal/ene saengeri were
obtained from the Great Barrier Reef near

Townsville. Queensland, Australia. The
male had eggs attached to his ovigerous

legs indicating that mating had occurred

prior to collection. Both female specimens
were reproductively mature and of equal

size. Specimens were maintained in 250 ml
of natural seawater at 20 "C. Observations

were made with an Olympus SZH-10 dis-

secting microscope and photos were taken

with an Olympus DP-IO digital camera.

Results and Discussion

After hatching, juveniles (n = 5) were
attached to the male ovigerous legs for

four moults and left the parent as fourth

instar juveniles (Fig. I) to begin a free-liv-

ing existence. Once all the juveniles had
left the parent, courtship behaviour was
initiated between the male and one of the

two females. This series of behaviours
began by the female approaching the male.

Prior to the juveniles leaving, no courtship

behaviour had been obseiwed and the male
and two females had tended to ignore each

other.

Details of the courtship behaviour were
hard to observe due to the very small size

of the adults (1.1 mm trunk length), but the

initial courtship behaviour between the

male and the first female went on for sev-

eral hours. During this time, they were
repeatedly interrupted by the second
female. After a number of these interrup-

tions, finther attempts at courtship between
the male and the first female ceased. The
two females became very aggressive
towards each other and eventually one of
them killed the other one and ripped its

appendages olT. In the end. it was impossi-

ble to tell which female had killed the

other one. Further courtship between the

male and the remaining female was not

observed and the pair failed to successfully

mate.

Female infanticide

During the initial courtship attempts

between the first female and the male, the

following behaviour was observed in the

second female: at one point, she went over

to one of the fourth instars, picked it up in

her chelicerae, hit it and then began to feed

on it. The disturbance caused by attempts

to photograph this behaviour caused her to

drop the founh instar (which died shortly

after this) and move away from it. Of the

original live fourth instars, only three oth-

ers could be found at this time and they

were promptly removed to a second con-

tainer. No trace of the remaining fourth

instar was ever found and it was presum-

ably also eaten by the adults.

Observations on postemhryonic develop-

ment
Since Nakamura (1981) successfully

reared the instars of a related species,

Propallene longiceps Bohm, on newly
hatched brine shrimp, attempts were made
to feed the fourth instars of P. saengeri in a

similar manner, but results were mixed.

The biggest drawback was the considerable

size difference between Propallene saen-

geri (adult size: l.I mm trunk length) and
P. longiceps (adult size: 2.2 mm trunk

length). Since P. saengeri is much smaller

than P. longiceps, the newly hatched brine

shrimp were two to three times the size of

the very tiny fourth instars of P. saengeri.

However, instead of feeding directly on the

brine shrimps themselves, the fourth instars

Vol. 121 (4) 2004 169



Contribution

'I'able 1, Courtship and mating behaviour in Pycnogonida

Species References

Anoploclactylns lentus Wilson, 1878

Endeis laevi.s (Cirube)

Cole (1901. 1906)

(as Phoxichilu.s Incvis Grubc) Hoek(1881)
Nympbon gracHe Leach, 1814 King and Jarvis (1970)

Parapailenc avkla Stock. 1973 Hooper (1980)

Phoxicbilidium femoratum (Rathke, 1 799) Loman (1907)

Propallene longiceps (Bohm, 1879) Nakamura and Sekieuchi ( 1980)

Pycnogonwu litorale (Strom, 1762) Prell (1910), Jarvis and King (1972. 1978),

Wilhelm c/ a!. (1997)

Table 2. Instar or larval stage at w hieh the young leave the parent

Species Instar References

AustropaUene cornigera (Hodgson, 1915) 5th Bain (2003b)

Propallene longiceps (Hohm. 1879) 4ih Nakamura ( 1981

)

Propallene saengeri Staples, 1 979 4lh current paper

spent most ot' their time scraping the bot-

tom of the container with their proboscis

and probing dead brine shrimps and scraps

from newly hatched brine shrimp eggs.

When not feeding in the above manner, the

fourth instars were quite active and either

swam or crawled around in llie container.

In the beginning, more time was spent

crawling, but as time w'enl on. their swim-

ming abilities improved considerably.

Three sets of exuviae w ere found in the

container after three weeks, indicating that

all three inslars had moulted, but their

external appearance had not changed. In

contrast. Nakamura (1981) had found thiit

the fourth instar of P. longiceps moulted

directly from a fourth instar into a fifth

instar which looks quite different from the

Fig. 1 . Fourth instar of Propallene saengeri.

Scale bar ^ 1 84pm

previous instar (fourth instar has two pairs

of walking legs plus limb buds for third

pair; fifth instar has three pairs of walking

legs plus limb buds for a fourth pair of legs

in P. longiceps). Fight and 12 days later

respectively, two of the Propallene saen~

gcri fourth instars moulted into fifth instars.

Two days later, the one remaining fourth

instar had captured and was eating a brine

shrimp. It held the brine shrimp with its

front legs and took bites out of it. When the

light was turned on for better viewing, it

stopped feeding. A week later, one ot the

llflh inslars was observed to have a gut full

of reddish brine shrimp material, indicating

that it too w'as capturing and eating brine

shrimp. Despite the fact that as the instars

got older, their hunting skills improved and

they seemed to be eating quite w'ell, no fur-

ther development occurred and all three

individuals died a short time later.

Acknowledgements
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mens.
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Aquatic possums?

A note on the habits of the Common Brushtail Possum
Trichosurus vulpecula

During the night of 16 March 2004, a

Common Brushtail Possum Trichosurus

vulpecula was observed swimming across

the Yarra River to the western bank near

the Kew Golf Course, at 03.00. The river

is approximately 20 m wide at this point.

The possum was llrsl noticed when it was
in the middle of the river. Us head, back

and tailed seemed to Hoal upon the surface

of the water, while the underbelly and legs

were submerged. Us path appeared to be

direct, with no tacking in response to the

current or in an attempt to orient itself.

Once on the far side of the river, the pos-

sum sat quietly on the bank with no appar-

ent attempt at grooming. It took the pos-

sum about five minutes lo travel from the

middle of the river to the far bank. How it

entered the river is unknown, although we
did hear loud water splashes like large

rocks being thrown into a pond on a num-
ber of occasions throughout the night. We
also heard numerous possum fights, and

branches being broken during the night.

Perhaps this suggests that the Brushtail

Possum may actually be the proverbial

Tlropbear’ from Australian tall tales to

tourists.

Helena Bender and Phil Hensman
Dept of Zoology

University of Melbourne
ParkvilleSOlO

h.bcnder(a),zooIogy. uniinclb.edu.au

For assistance in preparing this issue, thanks to Virgil Hubregtse (editorial assistance),

and Dorothy Mahler (administrative assistance).
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Testate rhizopods in Ciipressus Litter

Whilst looking through the litter from

beneath some Monterey Cypress
Ciipressus macrocarpa at Inverleigh,

Victoria, during October 2002. several

hundred specimens of a testate rhizopod

(or 'thecamocbian' I were found. There had

been no rain for many weeks and the litter

(bark, twigs and leaves in varying stages of

decomposition) was quite dry.

The specimens, all of which belonged to

the one species, were more-or-less cylin-

drical w'ith a domed upper surface and had

a ventral, invaginated. circular aperture.

They ranged in size from 20pm to 1 1 0pm
in diameter with the aperture about one-

third of the test diameter. The test wail was

Unely agglutinated and formed of smooth-

ly fitted quartz grains. The \ enlral face

was quite smooth due to a glaze co\ ering

that extended part way up the walls but not

over the entire test. The aperture w^as in a

slight depression and had a smooth lip.

The specimens belonged to the genus

C t'dop) -X is ( S a r c o d i n a : D i f11 u g i n a

;

Trigonopyxidae). In this genus, only C.

kahli Penard has been recorded for

Victoria (Meisterfeld and Tan 1 998) and

C. kahli differs in having a hemispherical

shape with an aperture that is rimmed with

a necklace of small grains (Ogden and

Medley 1 980). The present specimens

seem closest to C. urcelloides Penard in

size, shape and apcrtural diameter (bllison

and Ogden 1 987) although that species

apparently does not have a ventral organic

glaze. Cyclopyxis eurysoma Denandre.

which has only the aperture and ventral

surface covered by a smooth band of

organic cement, is a much smaller species

with a very large aperture (Ogden and

Medley 1980).

A sample collected on 24 March 2003

had very few free specimens; these all had

a black plug covering the aperture. There

were a few specimens attached to wood
fragments. Several specimens, which had

the apcrtural plug, were carefully broken

open: there was no indication of proto-

plasm present and the plug just covered the

aperture and did not enter into the chamber

of the lest. There had been about 4 mm of

rain in the previous tw o w’eeks and, prior to

that, less than 1 5 mm for the previous four

months. The litter was quite dry and friable.

I-Lirther samples collected in May 2003

had many free specimens, some without

the apcrtural plug. Approximately 25 mm
of rain had fallen since the March collec-

tion. A number of specimens were placed

in a petri dish on a damp substrate for sev-

eral weeks but none were seen to extrude

pseudopodia or give any indication of

being alive.

Ken Bell
120 McCallum Road

Invcrleiuh. Victoria .^32 i
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One Hundred Years Ago

TME BULL-ANTS OF VICTORIA
By E.E. barker, F.R.M.S.

In performing llieir toilet their attitudes are both grotesque and interesting. A lavourite position is

to turn the abdomen under (like a eraytlsh), and extend the two hind legs backwards as props,

and then sit straight upright. This relieves the two fore legs, which may be used simultaneously

to clean the antennae and mandibles. ...

The Bull-ants (like other ants) are very iond of water; they not only drink it, but bathe in it and

swim in it. 1 have frequently seen them voluntarily leave one side of a 6-inch dish and swim

across to the other.

From The Victorian Naturalist, XX. pp. 110-111, January 14. 1904
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Hippocampus the Seahorse

by Pauline Reilly, illustrated by Kayelene Traynor

Publisher: Bristlebird Books. AngJesea. 2000, 32 pages, paperback. ISBN 0957778902

Macrotis the Easter Bilby

by Pauline Reilly, illustrated by Kayelene Traynor

Publisher: Bristlebird Books, Anglesea, 2004. Second Edition 32 pages, paperback.

ISBN 0957778996

.

Hippocampus
the

Seahorse
by

railline Reilly

lilnflntfitl Oi

Ktiich'm’ Itfiyiiur

These two titles are part of a large series

of award-winning books on Australian ani-

mals written for children by Pauline Reilly.

The reading age of the books is indicated

as Age 8 - though older (and keen
younger) students will find much to inter-

est them. The books are a good size for

small hands (210x280mm - about half A4
size) and the large print si/e is an advan-

tage for young readers. The illustrations by

Kayelene Traynor are attractive and
embellish the story while showing the

main features of the environments in

which the animals live.

There is much to recommend in these two
books. The stories trace the cycle of life of

each animal, from birth to having offspring

of their own. A wealth of information about

the animals is incorporated into the stories,

so that by the end, the young reader knows
quite a deal about the life history of the ani-

mals concerned. And in case they want to

know more, there are several pages of facts

about the animal at the back of the book,

which will prove useful for parents and
teachers. The language even here, though,

is suitable for young readers.

The story of Hippocampus begins when
he is born under a full moon at the end of

the year. He and his siblings float in the

plankton, slowly grow bigger and start to

swim upright. When he reaches maturity,

Hippocampus is courted by a female,

which lays her eggs in his pouch. After

three weeks, he gives birth for the first

time. By the end of the season, he has done
this seven times and become the father of

perhaps a thousand babies. Sadly,

Hippocampus’s mate is discovered by a

human, who picks her up in ajar and takes

her home to her aquarium. However, a new
mate is soon on the scene, and the cycle of

life continues.

The story of Macrotis the bilby follows a

similar course. She is the size of a peanut

when she is born, but quickly crawls into

her mother's pouch, where she is suckled

for 60 days. After leaving the pouch, she

continues to be fed by her mother, but soon

leams to leave the burrow at night in search

of other food. The mother leaves her when
she is able to fend for herself, and Macrotis

then has to cope with the hazards of life

alone - cattle trampling down the burrow
entrance, predatory foxes and, the worst of

ail, feral cats. When she is half a year old,

she and the dominant male of the area

mate. She gives birth two weeks later, and

so the cycle of life continues.

A very big plus for both books is the
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description of the ways in which the ani-

mals reproduce. This is often totally lack-

ing in children's books* but is sensitively

and sensibly presented here in considerable

detail, ('hildren are fascinated by babies

and baby animals, and about half of each

book is devoted to describing the ways in

which the animals court, mate and give

birth. Not as much detail is given to other

key aspects of the animals' lives* such as

their food and the type of environment in

which they live, which seems a pity. These

aspects of the animals' lives would be of

great interest to young readers, but they are

not central to the 'cycle of life' theme of

the books.

In conclusion, 1 would certainly recom-

mend both books to young naturalists and

to their parents and friends. Unlike the ani-

mals in many modern books (and anima-

tions) for children, the animals in Pauline

Reilly's books are 'real'. They are not

anthropomorphised - they don't 'speak',

they don't engage in all-consuming
romances, they don't get caught up in cam-
paigns to eradicate evil enemies. They live

out the cycle of life as the animals they

are. and by the end of the story they have

passed on the gift of life to the next gener-

ation. 'fhis is a way of looking at animals

that will appeal to naturalists young and

old alike.

(JeolT Moore
l-clucaiion OlTicer. Melbourne Museum

(j!’() tio\ 666E, Melbourne. 3001

Editor 's note: These hooks will he availahle in the

l.ihniry soon

A Complete Guide to Reptiles of Australia

by Steve Wilson and Gerry Swan

Publisher: New Holland Publishers Pty Ltd, 2003, paperback, colour photographs.

4H0 pp. ISBN I S76334 72 X. RRP $49.95

Recently 1 had the good fortune to be

invited to accompany Dr Jane Melville,

Curator of Herpetology at Museum
Victoria, to Washington DC en route to

fieldwork fuilher afield. Whilst in DC we
spent some time at the Smithsonian

Institution's National Museum of Natural

History. This museum employs some of

the most accomplished herpetologists in

the world, and we were able to meet with

most of' them. In turn, each of them com-

mented on how' lucky we were to live and

work on a continent blessed with such a

staggering diversity of herpelofauna. We
could not have agreed more! Australia is

home to more than 830 species of reptiles,

which are an intriguing blend of ancient

Gondwanan forms and more recent (in

geological terms) Asian-related taxa. And
with the proliferation of modern taxono-

mists, armed with the latest in sub-cellular

techniques, the number ol’ described taxa

will continue to grow.

One of the challenges that comes with

this impressive suite of animals is the gen-

eration of useable field guides that cater

for both the professional and keen ama-

teur. Whilst I am a big fan of regional field

guides that, by virtue of considering a lim-

ited geographic area, are able to eliminate

extraneous species, there is clearly a need

for national guides to the major classes of

w ildlife. Such broadscale guides permit the

consideration of species* distribution

beyond arbitrary political boundaries, and

also allows field-observers to venture

around the country with a single guide-

book. For nearly 30 years. Dr Harold

Cogger's Reptiles and Amphibians of
Australia has been the ultimate identifica-

tion guide to Australian herpetofauna. A
staggering volume of work. Cogger's book

has catalogued and differentiated between

all Australian herpetofauna. and numerous

new' editions have attempted to keep pace

with the ever-changing taxonomy of these

taxa. The few downsides to this book have

been its si/e (a hefty, full-si/e tome that

does not easily fit in cither glovebox or

small daypack), and. depending upon your

perspective, its price. The latest edition of

Cogger's book retails at around SI 05. 1

believe this is a very reasonable price con-

sidering the enormity of the subject and
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the quality of the hardcover product, but I

also feel that many students and field natu-

ralists may be put off by this cost. Enter

Steve Wilson and Gerry Swan's new
national field guide, A Complete Guide to

Australian Reptiles.

Both authors are accomplished herpetolo-

gists and authors of previous books on

Australian herpetofauna. Wilson and
Swan's book seeks to provide an alterna-

tive to Cogger's work, sans the amphibians

and frequently confusing (to the uninitiat-

ed) dichotomous keys. A Complete Guide

to Australian Reptiles retails at less than

half the cost of the former book, and is

considerably smaller and lighter, making it

more attractive as a portable guide. One of

the trade-offs in producing a small, rela-

tively light book that covers so many
species is that accounts of the natural his-

tory of each animal are necessarily brief.

The authors suggest that their book be used

in conjunction with larger format books,

scientific publications and regional guides.

The structure of this book is very simple;

it commences with a clear, concise guide

on how to use the book to best effect,

explaining the conventions used to classi-

fy, name and distinguish each taxon.

Notably, the authors choose to di.spense

with dichotomous keys as a too! for identi-

fication. In their place, the authors refer

readers to similar animals that may cause

confusion, and highlight particularly diag-

nostic features in bold text. I find this an

appealing feature, and suspect that most of

the readership will do likewise. Following

the ‘'how to" section is a glossary and
series of illustrations depicting diagnostic

scale and marking features, as well as stan-

dard body measures for reptiles. Despite

the terminology scientists have applied to

these scales, the illustrations are clear and

will be invaluable to those attempting the

identification of an unfamiliar reptile.

Similarly, I am always pleased to find a

glossary in a hook that, by necessity, deals

with technical terms. An introduction cele-

brating the diversity and unique nature of

Australia's reptiles follows.

As mentioned earlier, individual species’

accounts are necessarily brief A common
name is provided for the small proportion of

species for which there is general consensus

on this issue. However, most species are rel-

atively little known, and therefore the Latin

binomial must suffice. Simple descriptions

are provided, with enough detail to distin-

guish not only between similar species, but

also between the recognised subspecies of

each taxon. Similarly, maps showing each

species' Australian distribution are provid-

ed, and the relative distributions of any sub-

species are delimited in the text. Detailing

the distribution of an animal on a small map
of Australia is never easy and rarely precise

(a frequent cause for frustration amongst
users of Cogger's guide). The maps provid-

ed in Wilson and Swan’s book are quite

good, and the user must interpret them
knowing that they are necessarily broad-

brush. Notes on the natural history of each

species are also brief, but again we must
remember that this book is intended as a

national guide, and follow the authors’

advice to use the book in conjunction with

more detailed literature for specific animals.

A 'Selected Reading’ section is provided at

the end to prime this process. Finally, each

account includes the current official conser-

vation status according to international,

national and stale authorities. The pho-
tographs accompanying these accounts are,

as a rule, stunning. A large proportion of

them are from Steve Wilson's impressive

photo library, the remainder showcase the

photographic talents of herpetologists from

around the country.

My only criticism of this book is the

absence of a guide to First Aid for

snakebite. Whilst most of us are aware that

the incidence of snakebite is very rare, it is

a consideration in all field situations, and a

reptile guidebook is an obvious place to

include instruction on this type of emer-

gency procedure.

I am impressed with A Complete Guide
to Reptiles of Australia. A work of this

magnitude is clearly a labour of love, the

authors' passion for their subject is appar-

ent throughout this guide. The book’s size

and price make it an attractive addition to

the glovebox or backpack, and, used with

related literature, this book will foster a

greater understanding and appreciation of

Australia's impressive reptile fauna.

Nick Clemann
Arthur Rylah Institute for linvironmcnta! Research

Department of Sustainability and Environment
123 Urown St, Heidelberg. Victoria 30X4
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Did you know lhal the world's largest

collection of Gouldiana is housed in

Kansas City? Or lhal a Pied Currawong
has been known to mimic the call o(‘

a

Southern Ikiobook? These are Just tw o ot

many pieces of interesting information in

this latest published collection of TR
Garnett's articles that originally appeared

in The column 'From the CTuintry'

between 1980 and 1995.

Having been a teacher. Ciarnett who
came from England in the early 1960s to

take up the position of headmaster at

Geelong (irammar School has always

been keen to impart information. Among
many other activities, he spent some time

as secretary of the Royal Australasian

Ornithologists Union (now Birds

Australia). He never tired of stressing the

international significance of Australia's

bird life, and endeavoured to make people

aware of its wonderful variety, uniqueness

and vulnerability: ‘Birds are among the

most visible bart>meters of pollution: that

barometer is on the wa>' down* (p. 88).

Almost one third of our nali\ c bird species

are now threatened w ith extinction.

The book contains 65 essays relating to

birds and is introduced by Garnett's son

Stephen, who describes the writings as

representing 'a vignette of ornitlmlogical

issues as they appeared at the time* (p. iv).

There are five sections: 'Bird Study

includes topics such as the first Atlas of

Australian Birds, and bird banding:

‘Reviews' consists of 25 reviews covering

34 publications (mainly books): 'Bird

Biographies' is about people and birds

(e.g. Pauline Reilly and her studies of the

Little Penguin); 'Birds at Home* details

observations made in the (.iarden of St Erlh

at Blackwood: and ‘Travelling lairds' cov-

ers the author's travels in Australia and the

UK. and finishes with his impressions of

Mauritius and Madagascar. A fairly com-

prehensive index completes the book.

Garnett makes incisive statements about

conservation issues, in his review ot Save

the Birds by Anthony Diamond (pp. 86-

88) he says: 'There has been some
progress, the sort of progress made by

water dripping on a stone ... But what

counts for politicians is the power con-

ferred by electoral success.' He exposes

the senselessness of 'protecting' birds

while at the same time allowing the

destruction of their habitat (p. 109). and

criticises the idea of building a casino on

Christmas Island. (The huge, luxurious

casino was built, and has since been

mothballed'.)

The high price of books is criticised,

because the result is that information

which should be generally available is

‘accessible only U> those with deep pock-

ets'. The media's misuse of w ords such as

Tare* is also pointed out. as is the reason

lor this misuse: 'Sensibilities are stroked

by the word; and one of the Jobs of a head-

line is to stimulate sensibility' (p. 126).

What a pity that the date of publication

for each article has been omitted, depriv-

ing the reader of a conceptual anchor

point. This is particularly noticeable in the

‘Reviews' section, where no publication

dates are supplied for the items reviewed

because they were obvious at the time of

writing.

The number of people stated as partici-

pating in the Atlas of Australian Birds

should be about 4000. not 300, Also, in

both the text and the index, this Atlas is

sometimes referred to as Atlas of the

Distribution of Australian Birds^ implying

that twx) such works were published. Either

22 000 (p. 2) or 28 000 (p. 3 1 )
people took

part in a similar project in Britain.

It is pleasing to see Ciarnett's articles on

this important topic collected together, and

fitting to conclude with a quote from

Stephen Garnett's introduction to the

book: ‘Few have made birds, as he has. a

means of appreciating the world at large.

Virgil Hubregtse
6 Saniky Street

NoUing Hill. 3I6S
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Research Reports

Distribution, habitat preferences and conservation status ot

reptiles in the Albury-Wodonga region

Damian R Michael

Abstract
Records of reptiles from scientific literature, wildlife alias databases, unpublished reports, verbal

accounts and extensive regional surveys were re\ iewed and collated to produce a comprehensive list

of species known to occur'"in the Albur>-\Vt>donga region. In total. 52 species of reptile (^)\ Ironi

a possible 57 expected species based on cunvm literature, have been reconied within the region and

2S (49 %) occur within the Alburv-Wodonga Local Ciovenmieiii .\rea (LGA). t'onsidering /oogoo-

graphical distributions and habitat requirements an additional three species inav occur within the

L(iA. and five within the region, rhirty-eighl species (73 ‘bi) reach limits ol their /oogeographical

ranees in the reuion and 14 (27 %) occur ubiL|uitously in both lArean and 15assian regit>ns. Twcnly-

eiiiiit species (54 %) are restricted in range. 17 (33 %) are localised in occurrence and 7 ( 14 %) are

widely distributed across the region. 1-ifteen species (29 %) are commonly encountered. 20 (39 %)

are uncommon and 17 (33 %) are ct>nsidered rare. Five species recorded in the region aie listed

under State or National threatened species legislation; the Fink-tailed \Vorm-li/ard Aprasia parapui-

cfwUch Woodland Blind Snake Hamphotvphiops proximm. Lace Monitor \ anmus vaiiiis, Laslern

Bandy Bandy I'crmicvllci ammluta and the Murray/Oarling Carpet Python MorcUa spiJofa mcfcaljd.

{The ricioriun NiUimilisi 121 (5), 2004. ISO-193)

Introduction

South-eastern .Australia contains a rich

and diverse assemblage of reptiles with

representatives from ten out ot the twelve

Australian terrestrial families (Wilson and

Swan 2003). As the study of herpetology

advances, phylogenetic relationships will

become clearer and additional species will

be recognised, whilst others will be record-

ed in new locations. Much ot the continent

has at some lime been superlicially sur-

veyed by heipelologists or collectors work-

ing for museums. However, many parts ot

Australia remain pt>orly surveyed or stud-

ied (Brown and Bennett 1995). Although

distribution maps and accounts of general

habitat preferences exist lor most species

(Cogger 2000. Wilson and Swan 2003). a

vast amoiinl of anecdotal information and

faunal sightings remain unpublished

(Greer 1989). Locating and identifying

reptiles in the field can be difficult and

time consuming to the inexperienced. This,

coupled w ith the stigma that reptiles carry,

can be disadvantageous to the study ot her-

petology and may even prevent valuable

observations from being made, published

or reported to the relevant departments.

Not surprisingly, there is a dearth ot infor-

mation regarding the composition and sta-

tus of reptiles inhabiting the Albury-

Wodonga region. With little published

' School of Hnvironmcntal and Information Sciences.

Charles Sturt University, PO Box 789 Albury, NSW
2640

information available to land managers,

developers and environmental consultants

regarding the conservation of reptiles in

the region, many species may become
increasingly pressured by threatening

processes such as the incremental loss of

habitat and may continue to experience

contractions in range or suffer population

declines.

The south-west slopes of NSW represent

an area of /oogeographical transition from

the inland Tyrean region tow'ards the

mesic, Bassian region in the east. The con-

cept of dividing the Australian continent

into subregions, such as the northern

Torresian, south-eastern Bassian and an

inland Eyrcan region, is based on broad

climate patterns and was first reported by

Spencer (1896). I'hese regions have been

found to accurately rctlect major biogoo-

graphic distributions in Australian fauna

such as reptiles (Cogger and Ileatwole

1981: Keasl 1962). A high frequency of

species cliangeover can be expected to

occur near these transitional /ones

(Caughlcy and Gall 1985). Hence, a

diverse assemblage of reptiles could be

expected to occur in the Albury-Wodonga

region. However, aside from a small num-

ber of unpublished local fauna surveys

(Bos and Lockwood 1996; Davidson 2000;

Klomp et uL 1995. 1996, 2001) few

detailed herpetological studies have been

180 The Victorian Naturalist
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conducted in the region. Four studies have
focused on the south-west slopes of NSW
(Sass 2003. Amiable 1995; Caughley and
Gail 1985; Lemckert 1998) and one exam-
ined the Murray River region (Brown
2002). Some species can be considered
widespread and common in south-eastern

Australia (e.g. Marbled Gecko Christinus

mannoratus and Boulcnger's Skink
Morethia boulengeri, Bennett et al. 1998)
and others may have increased in number
(e.g. Garden Skink Lampropholis
guichenoti and Eastern Brown Snake
Psemionaja lexilis), or adapted to urbani-

sation (e.g. Carnaby's Wall Skink
Cryptohlepharus caniahyi and Common
Blue-tongue Tilicpia scinvoides). However,
some are rare and others are at risk of
becoming locally extinct. A complete
inventory of reptiles known to inhabit the

Albury-Wodonga region has never been
published. Therefore, this paper aims to;

(I) document all reptile species known to

occur within the Albury-Wodonga Local
Government Area (LGA) and within a 50
km radius of the LGA boundary; (2) assess

the likelihood of rare, threatened or extra-

limital species occurring within the LGA
and region; and (3) increase the under-
standing of reptile distributions, habitat

requirements and conservation status with-

in urban and rural environments in this

region.

Study Area
The cities Albury and Wodonga, with a

combined population of approximately
90 000, are positioned within the south-
west slopes bioregion ofNew South Wales
and north-eastern Victoria (Figure 1), al

approximately 35'' south, \AT west and at

an altitude of 180 m above sea level. They
straddle the Murray River lloodplain and
are bordered by low foothills covered in

grassy and shrubby woodland and inter-

grading foothill forest vegetation commu-
nities. Remnant vegetation across the land-

scape is highly fragmented in lowland
areas and is predominately confined to ele-

vated ridges and hilltops. The climate for

the region has been described as temperate,

continental and sub-mesic (Amiable 1995),

and the area experiences an average annual

rainfall of 765 mm. Winters are usually

mild with frequent frosts and summer is

typically hot and dry with occasional thun-

derstorms. The average annual temperature

ranges from 12"C - 30"C in the summer
and 0"C - 12^ in the winter (Common-
wealth Bureau of Meteorology 2003). The
geology of the region is complex
Ordovician and has undergone 450 million

years of sedimentation and volcanic activi-

ty to produce high-grade phyllite, con-
glomerates, slate, schist, gneiss and granite

outcrops (Joplin 1944).

Vegetation communities vary across the

region in relation to moisture, aspect, ele-

vation and soil type. These communities
include: (I) plains open woodland domi-
nated by Grey Box Eucalyptus microcarpa
and White Cypress Pine Caliitris glauco-
phylfa in the west: (2) riparian woodland
dominated by River Red Gum E. camuicht-

leusis on the floodplain and creek systems;

(3) grassy woodlands dominated by White
Box E. alheus^ and the endangered com-
munity White Box, Yellow Box E. mel-
liodora, Blakely’s Red Gum E. hlakelyi

woodland, throughout the valleys and
slopes; (4) wet and dry forest in the south

and east dominated by Peppermint species

E. robertsonii, E. dives and Eurabbie E.

bicosiala\ (5) shrubby woodland dominat-
ed by Long Leaf Box E. goniocalvx. Red
Stringybark E. macrorhyucha, Ctirrawang
Acacia doratoxylou, f^lack Cypress Pine C.

enderlicheri and Drooping Sheoak
Allocasuriua verticillata on the less fertile,

elevated, rocky sites (Stelling 1994, 1998).

Methods
Records of reptiles occurring in the

Albury-Wodonga LGA and surrounding
region were obtained from a number of
sources which included: (I) the wildlife

atlas of New South Wales National Parks
and Wildlife Service. Museum Victoria
and Atlas of Victorian Wildlife
(Department of Sustainability and
Environment), (2) unpublished reports
conducted by local environmental consul-

tants and the author, (3) personal commu-
nications from local naturalists and an
extensive network of local landholders and

(4) personal observations from selected
survey locations within the region since
1997.

Personal observations were made in

NSW and Victoria and covered a range of

Vol. 121 (5) 2004 181
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Fig. 1. Location of Albury-Wodonga study area in south-eastern Australia

climatic conditions and seasons and were

conducted in areas deemed suitable for

reptiles over a six-year period. Survey sites

were chosen to represent die broad range

of environments and vegetation types rep-

tiles were expected to inhabit in the region.

Reptiles were actively searched for

beneath suitable cover such as logs, rocks,

corrugated iron, leaf litter, behind bark

slabs or within rock crevices.

Survey sites include locations such as;

(1) in Albury: Nail Can Hill. Black Range,

Mungabareena, Eastern Hill. One Tree

Hill. Wonga Wetlands: (2) in Wodonga:

Muon Hill. McFarlanes Hill and Bear's

Hill; (3) in NSW: Gerogery Range,

Morgan's Ridge, Tabletop Mountain,

Woomargama National Park and

Benambra National Park and (4) in

Victoria: Mount Granya. Mount Lawson,

Chiltem-Mount Pilot National Park and the

Baranduda Ranges. Additionally, riparian

areas, travelling stock reserves, road and

rail reserves and remnant vegetation on

private property wxre surveyed in both

states.

An area radiating 50 km from the EGA
boundaries w^as chosen to define the

region, roughly bordered by the towns of

Culcairn, Granya. Beechworth, Eldorado

and Corowa (36° 35' north. 147° 35' east,

35° 35' south, 146° 20' west). This area

was chosen to highlight the diversity of

species within a relatively small area, and

to assess the likelihood of particular

species occurring within the Albury-

Wodonga l.GA.

An assessment of the local conservation

status of reptiles was based on species'

presence and abundance at 55 representa-

tive survey locations in the study area.

Survey sites varied in remnant patch size

from 10 - 1000 ha within the LGA to over

10 000 ha w ithin the region. Therefore, the

survey effort at each site varied but retlect-

ed the si/e of the patch being surveyed.

For example, most sites were relatively

small (< 1000 ha) and were surveyed on

several occasions for a minimum of two

hours each period. However, larger sites

such as Nail Can Hill and Tabletop

Mountain, were surveyed on more than ten

occasions and encompass more than 50

hours of active search time.

Within the selected survey locations

records of reptiles wxrc obtained from the

relevant wildlife atlas database or unpub-

lished reports and supplemented with per-

sonal observations. Species recorded from

5 or less locations (< 9 % of sites) were

termed 'restricted', between 6 and 27 sites

( 10 _ 49 %) 'localised', and from more than

28 sites (> 50 %) species W'cre considered

'widespread'. Rare species are known from

less than 10 records, uncommon species

from 1 1-50 records and common species

from more than 50 records across the

region. In addition to variation in search

182 The Victorian Naturalist
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area and survey effort, many species may
be more common than documented due to

their fossorial. nocturnal or cryptozoic
behaviour. In the future such species may
prove to be more common than cun'ently

recognised. Specimens were identified

using Cogger (2000) and expected species

were included based on the locations in

Coventry and Robertson (1991), Swan el

al. (2004) and the broad distribution maps
provided by Cogger (2000) and Wilson
and Swan (2003). An additional nine
species not covered in these guides have
been included (Vom other sources (author's

unpubl. data, Museum Victoria database,

NSW NPWS atlas database). Taxonomy
and nomenclature in this paper follow
Cogger (2000) and zoogeographical pref-

erences were based on Caughley and Gall

(1985).

Results

Based on the published literature a possi-

ble 57 species of reptile were expected to

occur in the Albury-Wodonga region. Of
these. 52 species (91 %) from 39 genera
and nine families (plus one introduced
family) have been recorded within the
region. Twenty-eight species (49 %) from
25 genera and eight families have been
recorded within the Albury-Wodonga
LGA and 23 (40 %) inhabit the Nail Can
Hill range in Albury (Appendix 1). Based
on habitat preferences and proximity to

regional records it is likely that three unde-
tected species occur within the LGA: ( 1

)

Broad-shelled Turtle Chclodina expanse^

(2) Red-throated Skink Bassiana platynota

and (3) Bougainvilles's Skink Lerista
hougainvilli and five undetected species

may occur within the region: (1) Broad-
shelled Turtle. (2) Thick-tailed Gecko
Underwoociisaurus milii, (3) Striped
Legless Lizard Delnui impar, (4) Blotched
Blue-longue Tiliqua nigrolutea and (5)

Little Whip Snake Suta flagellum.

The study area contains predominantly
Bassian species (46 %) followed by 14

Eyrean species (27 %) and 14 ubiquitously

distributed species (27 %, Table 1). At
least 24 species (46 %) approach zoogeo-
graphical limits in the region and show a

clear preference for either a western or

eastern pattern of distribution. Due to the

size of the study area a number of life-

forms are present. However, terrestrial

species (54 %) form the dominant group,

followed by fossorial species (13 %), ter-

restrial/arboreai species (10 %) and terres-

Irial/saxicoloLis species (8 %). Only two
species are aquatic and three species are

arboreal in the region (Table 1 ).

The conservation status of reptiles in the

region is variable and includes: (1) six

widespread-common species (12 %), (2)
one widespread-uncommon species, (3)
nine localised-common species (1 7 %), (4)

eight localised-Lincommon species (15 %),
(5)10 restricted-uncommon species (19%)
and (6) 18 restricted-rare species (35 %,
Appendix 1).

Species Composition

Chelidae (Two species)

The Eastern Long-necked Turtle
Chelodhw lougicollis is common in

localised areas such as the Murray River,

adjacent ephemeral wetlands and farm
dams, and is frequently observed crossing

roads after heavy rain. The Macquarie
Turtle Emydura macquarii is largely
restricted to permanent water systems,
including the Murray River and adjacent

wetlands (e.g. Wonga Wetland), and some
large artiUcial dams, (notably a dam on
One Tree Hill, Albury) where it can
achieve high densities. The Broad-shelled

Turtle is expected to occur in the region

based on the literature and has been
recorded depositing eggs near Yarrawonga
(100 km west of the LGA. M Herring 2001
pers. comm.). U has also been recorded in

Wagga Wagga (Annable 1995) and may be
a resident and even nest in the Albury-
Wodonga region.

Agamidae (Three species)

The Jacky Lizard Amphiholurus murica-
tiis and Eastern Bearded Dragon Pogona
harhata are uncommonly encountered
around fallen limber in open woodlands,
farmland and occasionally in urban gar-

dens, where logs and fence posts are
favoured perch sites. The Nobbi Dragon
Amphibohtrus nobhi has been recorded
from Benambra National Park and Mt.
Lawson National Park and was first

recorded on Nail Can Hill in Albury in

September 2003 during a local community
biodiversity survey. Twelve individuals.
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I'ahle 1. Zoo.aeographical distributions and life forms of reptiles in the Albury-WodonRa region.

Eyrean Species Ubiquitous Species Bassian Species

Emydum macejuarii (AQ))

Amphibolurus nobhi (TA)
Christinus marnioraius (AS)

Diplockictylus infermedim (A)

Aprasia parapulchella (E)

Cryplohlephanis carnabyi ( A

)

Menetia }^reyii (T)

Moreihia boutengeh (T)

Ti/icpui ru^osa (T)

Vcminu.s gouldii (TA

)

Morelia spilofa metcalfei (A)

Ramphotyphlops proxinnis (T
)

Purina diadema (T)

Stna dwyeri (T)

Chelodina longicollis (AS)

Pagona harhafa (TA)

Diplodacfylu.s viitalus (TS)

Ih’hna inornaia (T)

IJalLs hurfonis (T)

C'lenolus robmtus (T)

Egernia striolaia (AS)

Tilitpia sdneoides (T)

Varanus variiis (TA)
Rampholyphlops nigrescens

Demansia psammophis (T)

Soteehis setitafus (T)

Pseudonaja texfi/is (T)

Vermicefla anmdata (F)

Amphibolurus muricatus (TA)

liassiana plaiynoia (T)

liassiana duperreyi (T)

Carlin fetradaclyla (T)

Cfenotus facniolaius (TS)

Egernia cunninghami (TS)

Egernia savafilis (TS)

Egernia whitii (T)

Eulamprus heotwolei (T

)

Eulampnis tympanum (T)

Uemiergis dccresiensis (F)

I.ampropholis delicata (T)

Lampropholis giiichenod (T)

Lcrista bougainvilli (F)

biannosvmcus maccoyi (F)

Nivenscincus coventryi (T)

Pseudomoia enfrecasleauxii (T)

Pseudonwia pagenstrecheri (T)

Pseudomoia spenceri (TAS)
Saproscincus mustelinus (T)

Austrelaps ramsayi (T)

Drysdalia coronoides (T)

Rhinoplocephalus nigrescens (T)

Pseudechis porphyriacus (T)

TOTALS 14 14

(AQ - aquatic, S - saxicolous, A - arboreal, F - Ibssorial and T - terrestrial)

including eleven adults and one juvenile,

were found basking on fallen timber along

a westerly-facing, well-vegetated rocky

ridgeline. Because of its excellent camou-

Hage and cryptic behavior, the Nobbi

Dragon may be relatively common in

localised areas within the region and may

be confused with the Jacky Lizard.

Gekkonidae (Three species)

The Marbled Gecko is widespread and

common in woodlands, urban areas and

farmlands across the region. .Juvenile

Marbled Geckos are frequently encoun-

tered beneath ground debris, whereas

adults are particularly abundant on large,

mature eucalypts with exfoliating bark,

such as River Red and Blakely's Red

Gums, Apple Box E. hrUlgesiana and

Yellow Box. The Eastern Slone Gecko

Diplodaciylits viltaiiis is common in

localised areas especially beneath ground

debris in open woodland and dry lorests

and is particularly abundant where large

expanses of exposed bedrock and surface

rock occur together. The Southern Spiny-

tailed Gecko D. intermedins^ whilst not

expected to occur, reaches it geographical

limit in the region and has only been

recorded from l.onesome Pine Stale Forest

(50 km north-west of the LGA. NSW
NEWS atlas database) and Galore Hill

Nature Reserve (100 km north of the LGA.

pers. obs.) where it is found behind the

bark of exfoliating Cypress Pine trees

Callitris spp. It may also occur in

Kentucky State Forest and other areas in

the region, which contain mature stands of

Cypress Pine. The Thick-tailed Gecko

could be expected lo occur (Swan et aL

2004). However, there are few records

south of the MuiTumbidgee River in NSW
(NSW NPWS atlas database) or in north-

eastern Victoria, although it has been

recorded approximately SO km south-west

of Wodonga (Museum Victoria).

Pygopodidae (Three species)

The Olive Legless Lizard Delma iiwrna-

fa is found uncommonly across ihe region

in both grassy and shrubby woodl^and.

grasslands dominated by Canary Grass

Phalaris uc/natica and grazed pastures,

providing adequate cover Irom rocks or

logs is available. Burton's Snake-lizard

Liaiis hurfonis is uncommon in rocky,
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shrubby woodland and was first recorded
on Nail Can Hill in Albury in June 2002
(pers. obs.) and again in September 2002
(G Datson 2002 pers. comm.). It has also

been recorded from McFarlanes Hill, and
recently (March 2004) from a back garden
adjacent to the Baranduda Ranges in

Victoria (Museum). This species appears
to be relatively abundant in the Victorian
area (G Johnson 2001 pers. comm.).
Although not expected to occur in the
region, the Pink-tailed Worm-lizard
Aprasia paropidchella was first recorded
on Goombargana Hill in 2000 during a

NSW National Parks Association commu-
nity biodiversity survey and subsequently
on Nail Can Hill in August 2002 (pers.

obs.) and September 2003 (pers. obs.j. The
Albury population was found beneath
slightly embedded .small rhyodacitic rocks
in open grassy woodland and is likely to

occur in similar areas within the LGA and
region.

The Striped Legless Lizard Delmci impar
is expected to occur in the region: however
it is a habitat specialist and has been
recorded only from relatively undisturbed
native grasslands 70 km south of the LGA
(Museum Victoria atlas database) and 1 10
km north-east of the LGA (NSW NPWS
atlas database). Some relatively small rem-
nant native grassland areas occur in the

study area (e.g. Bonegilla). which warrant
further investigation for the presence of
this species.

Scincidae (Twenty-six species)

The Red-throated Skink is restricted to

grassy woodland and dry forest in the
south and east of the region and has not

been recorded west of Mt Granya or
Woomargama National Park (NSW NPWS
atlas database). The Eastern Three-lined
Skink Bassicwa duperreyi. Black Rock
Skink Egernia saxatilis. White's Skink E.

whifii. Southern Water Skink Euhimprus
lympammr Maccoy's Skink Naunoscincus
maccoyi. Southern Grass Skink
Pseudomoia eritrecasteanxiL Spencer's
Skink P. spenceri and Weasel Skink
Saproscincus mnsfelinns are predominant-
ly restricted to Victoria in the south and
east of the region (Museum Victoria).

However, the Eastern Three-lined Skink is

known from the Tumbarumba region

(Lemckert 1998) and may occur in

Woomargama National Park and Mt.
Granya because of the similarity in habitat

and climate. The Soulhcm Rainbow Skink
Carlia tetradaclyla is widespread and
common in open grassy woodland, edge
habitats, farmland and disturbed areas,

especially where leaf litter and fallen

branches have accumulated beneath trees.

Carnaby's Wall Skink is common in

localised areas and can be found in both
disturbed and intact woodland, edge habi-

tats. farmland and urban areas. It can reach

high densities on dead trees and urban
staictures such as w^alis and fences.

The Eastern Striped Skink Ctenotus
robiistu?^ is widespread in most vegetation

communities including disturbed areas and
occasionally in dry foothill ibrest where it

is encountered in grassy areas near fallen

timber and scattered rock. The Copper-
tailed Skink C. taeniolaius is localised in

shrubby woodland and dry forest predomi-
nantly east of Tabletop Mountain and Nail

Can Hill w'here it is locally common, espe-

cially where large expanses of exposed
bedrock and scattered surface rock occur
together. Cunningham's Skink Egernia
cimninghami reaches its western geograph-
ical limit in the region on the Black Range
in Albury, occurring as a small isolated

population along Bungambrawatha Creek,
but it penetrates further inland in Victoria.

It is prcdominanlly localised in the south-

east of the region and can be relatively

abundant on gi*anite outcrops in farmland,

woodland and dry forest. The Tree Skink
E. striolata is locally common in open
woodland and dry forest and is closely
associated with rocky outcrops, exfoliating

bark and crevices formed in mature or
stressed eucalypt trees. Only a few arbore-

al populations persist in the region and it

could be considered predominantly saxi-

colous in lowland parts of the study area.

The Yellow-bellied Water Skink
Eidamprits heatwofei is relatively common
in Wodonga (Museum Victoria), particu-

larly along the Murray River and House
Creek (G Slade 2002 pers. comm.). It

favours the creek systems and adjacent
woodland and forest habitats and pene-
trates further west into Victoria via the
Murray River. Within the region the
Three-toed Skink Hemiergis decresiensis
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is found predominantly east of the Hume
Highway in woodland, dry forest and
farmland where it can be extremely abun-

dant beneath fallen timber and surface

rocks, fhe Delicate Skink Lampropholis
clelicata occurs in the grassy, dry forest in

the east and has not been recorded west of
Mt Granya. fhe Ciarden Skink L.

guichenofi also occurs predominantly in

the eastern half of the region but has been

recorded from the summit of Tabletop
Mountain (pers. obs.). Bougainville's

Skink is extremely localised within the

region and has been recorded only from
Woomargaina National Park and (ierogery

Hill in NSW. but is relatively common in

the Victorian dry foothill forests in the

south and east of the region. Because it is

fossorial and belonging to a specialized

burrowing group of lizards, its distribution

in the region may rellecl a preference for a

specific soil type.

Grey's Skink Mcnetia grevii is restricted

to the open grassy woodlands west of

Albury and the Old Olympic Highway
where it has been recorded from Hamilton

Valley, Howlong. Walbundrie and Walla

Walla (pers. obs.). Because of its small

size it can be difUcult \o detect and may
turn out to be relatively common along

well-vegetated roadsides in the north and

west of the region. Boulenger's Skink
Morethia houlengeri occurs witlely across

the region and in most vegetation commu-
nities, including low elevation dry forest

where it can be extremely abundant around

fallen timber. Coventry's Skink
Niveosc'mais covemryi is known to occur

in the region only from a survey conducted

in Benambra National Park by NSW State

Forests in the late 1970s (li Plunket 2001

pers. comm.). It is unclear wdtether this

species actually occurs within the region,

as it typically prefers wet forests east oi'

the study area (Bennett 1997). Similarly,

the Tussock Skink Pscudomo'ia pageii-

strechcri is known only from a record near

the township of Granya (Museum Victoria)

and is typically associated with native

grasslands (Bennett 1997). The Eastern

Blue-tongue is w idespread across the

region in grassy woodlands and farmland

and can reach high densities in urban

areas. Although not expected in the region,

the Shingleback Tiliqiia rugosa is known

from a specimen recorded on private prop-

erty near Morven in NSW (35 km north of

the L(iA. P llerriol 2002 pers. comm.) and
another specimen from IHdorado in

Victoria (Museum Victoria) but is predom-
inantly absent in llic region (Swan ef al.

2004; Wilson and Swan 2003). The occa-

sional vagrants that appear in urban areas

are undoubtedly escaped captive speci-

mens.

No other scincids are expected: however,

it is likely that Bougainville's Skink.
recorded only 20 km north-west of Albury

(pers. obs.) may occur within the EGA.
and the lilotched Blue-tt>ngue, recorded 75

km east of Wodonga (pers. obs.) may
occur w ithin the region.

Varanidae (1 wo species)

fhe Lace Monitor I iirunn.s variiis occurs

as two color morphs and is widely distrib-

uted but uncomnu>nly encountered across

tile region. It is usually observed along

well-timbered roadsides and large areas of
remnant vegetation, especially where
mature, hollow bearing trees and fallen

timber occur. Occasional individuals are

seen on Nail Gan Hill and one specimen
was even retriev ed from a shop door on the

main street of .Mbury during 1997 (M
Basler 1997 pers. comm.), fhe Sand
Goanna r. goiikiH is poorly documented in

the region, but knov\ n to occur on a prop-

erty 15 km west of the LGA (S Lucas 2002
pers. comm.). There are also historical

records from Tabletop Mountain. 25 km
north of the LGA (R l^tlterson 2002 pers.

comm.) and from Talgarno in Victoria

(Museum Victoria). However, the absence

of recent reliable records tends to indicate

that the species has declined dramatically

in the region and now occurs at such low

densities that a sustainable population is

unlikely.

Boidae (One species)

The Murray/Darling Carpet Python
Morelia spilota melcalfei is presumed to

no longer occur within the L(iA but is still

uncommonly encountered in the region

near rocky outcrops, heavily timbered

woodlands and occasionally in the rafters

of rural buildings. Anecdotal evidence sug-

gests pythons from Queensland (possibly

the subspecies A/, .v. niaccJowelii) have
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been introduced to some properties near
Gerogery during the early 1900s to control

rodents (J Nagel 2001 pers. comm.) and
specimens from the NSW south-west
slopes bioregion were taken and intro-

duced to the Griffith irrigation areas.
However, there have been no confirmed
records of subspecies other than M. s. met-
calfei in the region.

Typhlopidae (Two species)

The Woodland Blindsnake Rampho-
typhlops proxinms is rare in the region and
has only been identified at two localities in

Albury, (Hamilton Valley and Mount
Budginigi). Both specimens were found
beneath deeply embedded, granite rocks in

open woodland and on relatively humid
days after heavy winter rain (pers. obs.).

Another species of Blindsnake R.
uigrescens is often unearthed during agri-

cultural activities in the region and can
also be found beneath embedded rocks,

particularly in the dry forests in the east

and south of the region. It is yet to be
recorded within the LGA (Museum
Victoria atlas database).

No other typhlopids are expected to

occur in the region, due to the fossorial and
cryptic nature of these reptiles. Additional

species or undescribed forms may be
detected in the future.

Elapidae (Ten species)

The Highlands Copperhead Austrelaps
ramsayi. Eastern Small-eyed Snake
Rhinoplocephalus uigrescens and White-
lipped Snake Drysdalia coronoides are
restricted to the cooler dry forests in the

east and south of the region, where they
have been recorded infrequently in the past

and from few locations (Museum Victoria

atlas database). Although not expected, the

Yellow-faced Whip Snake Demansia
psammophis has been recorded once from
Tabletop Mountain (R Patterson 2002 pers.

comm.) and twice since 2001 near
Talmalmo in the north-east of the region (S

Hartvigson 2002 pers. comm.). It may also

occur in similar habitats in Victoria.
Likewise, the Red-naped Snake is not
expected to occur in the region but recently

an individual was uncovered beneath
debris west of Tabletop Mountain near
Mullengandra (C Grabham 2004 pers.

comm.) and another specimen was acci-

dentally killed on a property adjoining
Woomargama National Park in 2001 just

outside the region (A Hicks 2003 pers.

comm.). It is a cryptozoic species and has

been recorded near Tumut (Swan et ai
2004) and Wagga Wagga (Sass 2003,
Annable 1995). and may occur in low den-
sities in the north of the region.

The Eastern Tiger Snake Notechis scuta-

1ns is uncommonly encountered on the
Murray River lloodplain and adjacent wet-
lands and appears to have suffered a dra-

matic decline because of changes in

hydrology, habitat loss and human perse-

cution (Shine 1991). The Red-bellied
Black Snake Pscndechis porphyriaens is

commonly encountered in riparian envi-

ronments. woodlands and urban areas and
The Eastern Brown Snake is common in

grassy woodlands, farmland and occasion-

ally in urban areas. Dwyer's Snake has
been recorded beneath surface rocks in

grassy woodland on Nail Can Hill on sev-

eral occasions (I Davidson 2003 pers.

comm.) and on Gerogery Hill in August
2003 (pers. obs.). This species may be rel-

atively common in the region, and is possi-

bly mistaken for juvenile Brown Snakes
and consequently killed. The Eastern
Bandy Bandy Vermicella annulate! is only
known from Chiltern-Mount Pilot National

Park in the south-west of the region
(Museum Victoria atlas database and Atlas

of Victorian Wildlife). A specimen found
in a soil mixer at the old Albury-Wodonga
Development Corporation nursery
(Wandoo) during the early 1990's (G
Dalson 2003 pers. comm.) may have been
a local specimen.

Although expected, the Little Whip
Snake Snia jJagelium has not been record-

ed south of Batlow in NSW (Lemckert
199S) or north of Tatong in Victoria
(Museum Victoria), but may occur in low
densities in the north-east of the region
where suitable habitat and climatic patterns

exist.

Colubridae

No species of colubrid are expected to

occur in the region. However, a Green Tree
Snake Dendrelaphis punctidatus was
recorded from open woodland near the
Hume Highway close to the township of
Woomargama 50 km north-east of the LGA
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in 1995 (Klomp et al. 1995). This individ-

ual was possibly accidentally introduced

during transportation of fresh goods along

the llume Highway, or may have been an

escaped or released captive specimen.

Discussion

With 52 species of reptile, from 39 gen-

era and nine families, recorded within the

region, reptile di\ersity renecls what is

expected for the area according to the cur-

rent literature. A total of 52 species has

been suggested as occurring w ithin the

south-west slopes of New South Wales
(Caughley and Gall 1985) and approxi-

mately 50 are expected, based on the broad

distribution maps and point locations pro-

vided by field guides (Cogger 2000;

C'oventry and Robertson 1991; Sv\an c! al.

2004; Wilson and Sw-an 2003).

Comparatively, 48 species have been doc-

umented for the Wagga Wagga LGA (Sass

2003) and 18 species for the highland

region surrounding ITimbarumba
(Lemckert 1998). Nine species not men-

tioned for the study area by Held guides

have been recorded either within the I.GA

(e.g. Pink-tailed Worm Li/ard and Nobbi

Dragon) or near tlie periphery of the region

(e.g. Southern Spiny-tailed Gecko,

Delicate Skink and Yellow-faced Whip
Snake), giving 57 expected reptile species

for the region.

The five species expected in tlie region

but not yet recorded include the Broad-

shelled Turtle. Thick-tailed Gecko. Striped

Legless Li/ard. Blotched IHue-longue and

Little Whip Snake. It is possible that the

paucity of records surrounding the study

area for some ol' these species (Sw an et al.

2004; Museum Victoria) in part rellects

their secretive behaviours and specialised

habitat reLiuiremenis. and not a genuine

absence from the region. Species such as

the Thick-tailed Gecko. Striped Legless

Li/ard and Lillie Whip Snake can be cryp-

tic and difficult to detect, but all three

species have disjunct populations to the

north and south of the region, suggesting

that they may occur in the study area in

low densities. Likewise, even though the

Broad-shelled Turtle prefers deeper waters

downstream from Albury, the numerous

oxbow lakes and ponds created below the

Hume Dam are known as important nest-

ing sites for the other chelid species

(Thompson 1993). However, the Blotched

Blue-tongue, which prefers liigher eleva-

tions and/or a eooler climate further to the

east, may truly not occur in the region.

Some species have umloubtedly declined

or bect>me locally extinct within the LCiA.

For example, the Carpet Pytlion was once

recorded from Pemberton Park near

Monument Hill in .Albury during the early

1970s (M Miles pers. comm.) but has not

been recorded since within the LGA. This

is surprising considering tliis species has

adapted fairly well to urbani/ation in other

areas of Australia such as Sydney and

Brisbane (Fearn et al. 2001). Fhe reasons

for decline are unclear but are probably

due to a combination t>f factors such as

loss of habitat, increased predation by

exotic predators and even theft (pers. obs).

Also, a distressing phenomenon is that

many offenders still shoot 'the odd moni-

tor’ on farmlands across tlie region (S

Lucas May 2004 pers. comm.).

Eighteen species are considered restricted

and rare in the present study. However,

eleven of these are cool-temperate, Bassian

species that are al the extreme western lim-

its of their distributions within the regii>n

and prefer the cooler environments further

east (Bennett 1997; Cogger 2000). Some
of these species may not have experienced

the same levels of environmental stress,

that many ubiquitous and Eyrean species

in the region might have suffered, because

t>f dii'fering disturbance histories and cur-

rent agricultural practices associated with

each region. Indeed, the wheal and sheep

belt is a huge productive agricultural belt

that encompasses many more Eyrean

species than Bassian species in the region.

Imptirlantiy. it is those species that natural-

ly occur in low densities, occupy large

home ranges, have restricted distributions

or specialise in particular habitats that are

of most concern in the region. Such

species, vvliich include the Nobbi Dragon,

Southern Spiny-tailed Gecko, Pink-tailed

Worin-li/ard, Bougainville's Skink,

Woodland Blindsnake. Lace Monitor. Red-

naped Snake, Eastern Small-eyed Snake

and Murray/ Darling Carpet l*ylhon, may
require further investigation.

Incremental loss of habitat is a threaten-

ing process that has been linked to declines
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in approximately 30 Australia reptile

species, of which approximately 10 are

lound within open woodland habitats
(Cameron 1903). This threatening process
is regarded as being one of the most
important issues in this region. Structurally

important microhabitats which take a long
time to recover or be replaced, such as
native ground cover, the soil surface sub-
strate, fallen timber, surface rocks and
dead trees are continuously being removed
and destroyed, exacerbating the problem in

rural areas (Brown 2001; Hadden and
Westbrooke 1996). Therefore, many
species and populations will be viable in

the long-term only if structural complexity
is conserved, habitats are restored, and
species are able to move freely through the

landscape. For example, many reptiles,

including threatened species, are known to

quickly utilise old fence posts that are

introduced to grazed landscapes devoid of
ground debris (Michael et at. 2004). With
some alterations to the way the rural envi-

ronment is managed and w'ildlife habitat is

valued, biodiversity conservation and agri-

culture can be strategically integrated (see

Bennett et at. 1998; Lindenmayer et at.

2003) with positive results to the human
community, economy and environment.

Conclusion

With over 50 species of reptile persisting

in the Albury-Wodonga region, the area is

extremely important in terms of reptile

diversity and threatened species conserva-
tion. This study has identified a diverse

reptile fauna inhabiting the region, with
specific trends in distribution patterns and
habitat preferences. Some species are
abundant and widely dislributei and have
even coped with and adapted to urbanisa-

tion and the persistent levels of disturbance

in woodland and agricultural areas.

How'ever, many species currently occur in

localised areas with suitable habitat and
may be genetically isolated from neigh-

bouring populations. Remnant habitat

exists predominantly on ridges and hill-

tops, whereas lowland areas arc particular-

ly depauperate. This disparate distribution

of remnant habitats has implications for

the distribution of specialist species, dis-

persal patterns and gene flow. The long-

term viability of many species in rural

areas will largely depend on changing atti-

tudes to biodiversity conservation and sus-

tainable land practices, and people's will-

ingness to become pro-active in pursuing
habitat restoration.
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Observations on the effects of the introduced parasite Lernaea

cyprinacea on a lowland population of a small native

Australian fish, Mountain Galaxias Galaxias olidiis

Nick R Bond'

Abstract
Infestalion by ihc parasitic copepod l.crnaea cvpn'inicca was examined in a lowland lish communily

in south-eastern Australia. As well as doeiiinenling two new host species, these surveys provided

preliminary evidence of a negative elTecl of A. cyprinacea on the Mountain (.Talaxias (iataxios

olkins. a small species of native Ilsh. Allhough preliminary, these observations highlight the poten-

tial impact of A. cvprhiacca on (i. olichis, which may occur as an indirect cilcct of the spiead t>l its

principal host Ihe t ommon Carp Cyprinus carpio. {The noon'an Xainmlisi 121 (5). :tio4, W4-n>S)

Introduction

Lernaeid copepods (Anchor worms) arc

highly specialised cyclopoid copepods

that, as adult females, parasitise and can

cause serious harm to freshwater fish

( Rcichenbach-Klinke 1973). Lernaea

cyprinacea Linnaeus is the most wide-

spread species of Lernaea^ having being

accidentally transferred as a result of

human translocation of its cyprinid hosts,

notably Common Carp Cyprimis carpio

Linnaeus and Goldfish Carrasins anraius

Linnaeus, with the expansion of aquacul-

ture (Kabata 1979). The spread of A. evpri-

naceae has been accompanied by wide-

spread host-switching, a rellcclion of the

morphological plasticity of A. cyprinacea

(Kabata 1979). Lernaea cyprinacea has

previously been recorded from more than

100 host species from 16 orders (Kabata

1979), and this number is probably now

much greater.

In Australia. A. cyprinacea has been

reported from a number of native fish hosts,

including Murray Cod Macciillochella peel-

lii peel!a (Mitchell), Trout Cod
Macciillochella maccpiariensis (Cuvier).

Golden e r c h Ma c cjiia ria am h ig ita

Richardson. Macquarie Perch Macqnaria

aiistralasica Cuvier. Silver Perch Biclyanus

hidyanus (Mitchell), breshvvaler Cattish

Tandanus tandaniis Mitchell, and River

Black fish Cnuiopsis marmoratus

Richardson (Ashburner 197S; Langdon

1990; Koehn e! al. 2000). There is, howev-

er. little information as to whether popula-

' School of Biological Sciences. Monash University,

Clayton. Victoria 3800

Email: Nick. Bondfg'sci.rnonash.cdu.au

lions of these acquired hosts are adversely

affected by A. cyprinacea infeslalions in

the wild. All of these host-species recog-

nised in Australia are large fish (>200 mm
as adults), which appear to suffer from A.

cyprinacea infestations (based on observa-

tions in breeding facilities) only when
infestation numbers on individual tlsh are

high (Ashburner 1978). Arguably, smaller

fish (<100 mm) arc likely to succumb to

negative effects al much lower parasite

densities (Robinstm et al. 1998). This

paper documents the existence of/., cypri-

nacea on several new host species, and

secondarily, provides several lines ot evi-

dence that collectively indicate a negative

effect of A. cyprinacea on a wild popula-

tion of the Mountain Galaxias Galaxias

olidits CJunther, a small (<100 mm) native

fish found throughout much of south-east-

ern Australia.

Materials and methods

Fish populations were surveyed at sever-

al sites on CTeighlons Creek as part ol a

study examining spatial patterning

amongst fish populations (Fig. 1 ).

Creightons Creek is a small stream ('100

km Tong) located within the Murray-

Oarling drainage system in south-eastern

Australia (36^43’00"S, 145°25’00"E). The

section studied is typical ot small lowland

creek systems in the Murray- Darling basin.

Native fish populations in these creeks

have been highly modified due to land use

changes over the last century, and O'.

olidus is one of the few' native species that

remains locally common. Other native

species found in Creightons Creek include
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Fig. 1. Map showing Ihc location of Creightons
Creek in central Victoria, and the distribution ol'

the three survey reaches along the creek system.

River Blackfish, Southern Pygmy Perch
Ncumoperca australis Gunther and the
Western Carp Gudgeon Hypseleotris kiim-

zingerii Ogilby, but these species are typi-

cally far less common. There are also sev-

eral introduced species; Mosquito fish

Gambusia ho/hrooki (Girard), Cypri/ius
carpio and Carrasiiis auratiis. Cyprirjus

carpio, and possibly Carrasiiis auratus are

thought to have been the dominant vector
lor the introduction of L. cyprinacea into

this area (Langdon 1 989).

Surveys were made using a backpack-
mounted electrofishing unit (Model 12B;
Smith-Root Inc.. Vancouver, USA), with
two operators wading upstream (with FBA
nets to collect fish) for a single pass. In all.

three separate sections were fished, each
1000 m in length (and 2-3 km apart). Each
1000 m section was broken up into 2 m
cells, and the number of fish of each
species caught within each cell was record-

ed, as were the infestation levels of L.

cyprinacea on individual llsh. Because of
ongoing work within these creeks, the

presence/absence of A. cyprinacea was
visually assessed in the Held, rather than
returning fish to the laboratory. Records
were made of fish that were in obviously

poor condition, for example due to sec-

ondary infections associated with the pres-

ence of L. cyprinacea. A small subset of
the fish caught (16) that carried L. evpri-

naceu were retumed to the laboratory alive

for further observations, along with a simi-

lar sized group (10 fish) of uninfected fish.

Once in the laboratory these fish were held
for several weeks in two separate aquaria
1.2 m X 0.4 m x 0.5 m, one containing
infected fish and the other aquarium con-
taining uninfected fish. Lerriaea cypri-
nacea were photographed attached to the

fish, and after their removal were identi-

fied using Kabata (1979). Species names
for fish follow Allan and Allan (2002).

Results

Field surveys

Infestations of L. cyprinacea in G. olidus

occurred at only one of the three stream
reaches surveyed (reach three; the most
downstream site), which was also the only
site at which C carpio w^as recorded dur-

ing the survey (Table 1). This reach also

had significantly lower densities of native

fish species, and several of these {G. olidus

and N. australis) were found (along with
C. carpio) to be carrying L. cyprinacea
(Table 1 ).

Although infestation rates of infected
species at reach three were low overall
(Table I ), the area with the highest infesta-

tions of L. cyprinacea on G. olidus coin-
cided with locations where infected C. car-

pio occurred (Table 1). Reach three was
also the only one of (he three sections
fished where infected fish were found.
Infected C. carpio were all large, mature
fish (>300 mm length). In contrast to the

C. carpio, the two native species infected

with L. cyprinacea were extremely small.

Gakixias olidus individuals were found to

be inlecled as 0+, 1+ and 2+ (year old)
fish, and ranged in size from approximate-
ly 40 to 100 mm. Infected individuals of N.

australis were rare, but were most proba-
bly one to two years old (and mature),
ranging in size from 40 to 50 mm. Many of
the infected G. olidus showed dramatically

decreased swimming performance and
were generally easier to catch with the
electrofisher. The few infected C. carpio^
on the other hand, showed no obvious ill

effects.
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Tabic 1

Creek.

. Fish abundances and infection rates at each of ihe 3 reaches electrofished in Creightons

Site Species No. of fish

caught

No. fish

infested

%
infestation

1 Galaxias olkius 1777 0 0

Gadopsis marmoraUis 20 0 0

Nannoperca australis Ml 0 0

Uypsekofris klimzingerii 2 0 0

Cvprinus carpio 0 - -

2 Gata.\ias oHdus 657 0 0

Gadopsis niaruioratus 190 0 0

Xannopcrca australis 1 0 0

Hypseleoiris klimzingerii 0 - -

Cvprinus carpio 0 - “

3 Galaxias olidiis 385 27 7.01

Gadopsis manuoratus 0 -

Nannoperca australis 7 1 14.2

Hypseleoiris klimzingerii 20 - -

Cyprinus carpio 24 3 12.5

Laboratory examimithms
Fish infected with A. cyprinacea showed

a variety of symptoms indicating a decrease

in physical condition, including secondary

infections at the wound site (Fig. 2a), inter-

nal bleeding, as well as poor swimming
performance, both in the wild and when
returned to the labt)ratory. Lcnuiea cypri-

nacea were generally attached at (he anal

and dorsal l1n bases (Fig. 2a and b). and

these fins often showed signs of secondary

infections (note the cloudy nature of the tin

in Fig. 2a). Mortality rates in the laboratory

aquarium were very high, and despite dead

fish being rentoved daily, along w ith daily

w^ater changes, all 16 infected tish died

within 10 days, in contrast, uninfected fish

held in a separate aquarium over the same

period, as well as those collected on numer-

ous other occasions, showed no signs oi ill

health when returned and kept in the labo-

ratory.

Discussion

Lernaea cyprinacea is renowned tor its

morphological plasticity, and resultant

ability to adapt to a diverse range of host

fishes (Kabata 1079), and it is therefore

not surprising w'hen new' host species are

identified. Documenting new hosts is.

however, an important step in understand-

ing the effects that parasites may have on

their non-native hosts, and in particular

w'hether they might play a role in the inter-

action between their introduced hosts and

other native species to which they can

adapt (Dove and Fletcher 2000).

This study has identified two new^ host

species of L. cyprinacea, both of which are

small fish, and one of which (A^. australis)

is considered vulnerable to further decline

(Anon. 1994). Lernaea. cyprinacea has

almost certainly been introduced into this

location via the movements of an intro-

duced fish species (either Cyprinus carpio

or Carrasiiis atirafns). Irrespeclive ot the

mechanism by which L. cyprinacea arrived

in this system, it is hypothesised that the

low densities of O’, olidiis within reach

(where A. cyprinacea were present) may at

least in part be attributable to the effects of

the parasite. This hypothesis is based on

the following four points of evidence:

1. Low' population densities of G. olidiis in

reach 3, where C. carpio and A. cypri-

nacea w'cre present as compared to the

other two reaches, and to densities in

neighbouring streams where A. cypri-

nacea has not been recorded.

2. High rates of secondary infections

amongst infested fish.

3. Poor swimming ability of infected fish

in the laborator>' and in the wild.

4. High mortality rate of infected fish in

the laboratory.

This evidence docs not constitute a criti-

cal test of the effects of A. cyprinacea on

G. o/idus, and a number of issues should

be mentioned. F'irst. reach 3 consists of

deep clay-lined pools, while reaches 1 and

2, w'hich are upstream, are sandy and shal-

low. This difference in habitat restricts C.

carpio to the lower sections of Creightons

Creek, but in neighbouring streams with
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Fig. 2. Photos showing Lernaea cyprinacea attached to Galaxias olidus. Fig. 2a. shows a cloudy

area which represents a region of secondary infection in the fin nearest to the attachment site. Fig. 2b

shows a female carrying egg sacs, and gives some idea of the size of L. cyprinacea relative to the

size of fully grown G. olidus.

Vol. 121 (5) 2004 197



Research Reports

similar habitat (clay-lined pools) G. olidus

is common in the downstream sections,

which suggests that habitat differences do

not account for the lower densities of G.

olidiis in reach 3.

Secondly, infected fish brought back to

the laboratory were housed together in just

one aquarium. It is possible (but unlikely)

that one or more of the fish infected with

L. cyprhiacea was also infected with

another disease, although there was no evi-

dence that this was the case.

Even with these caveats, the impact of />.

cvprinacea on the swimming ability of

individual llsh was obvious. Many of the

infected fish showed impaired swimming
ability, with reduced fright response in the

field. These llsh would be far more suscep-

tible to predation by birds. Likewise, fish

already suffering from secondary infec-

tions would presumably also show higher

mortality rates in the wild, and thus, at the

individual level, the negative effects of A.

cyprinacea seem clear. Whether these

effects translate to a population level effect

perhaps awaits more evidence.

Importantly, however, the present study

clearly show's the need to better understand

the true impacts of L. cyprinacea in wild

populations of susceptible native species,

and in particular, the role that C. carpio

might (as an invasive exotic) play in this

interaction. Given the general ecology of

G. olidus, there are potentially few habitats

in which its range overlaps w ith that of C
carpio, but for the other species (c.g. N.

australis) demonstrated to be susceptible

to L. cyprinacea in this study, this overlap

is almost complete. A thorough under-

standing of the population level impacts of

L. cvprinacea on G. o/idus, and perhaps

other native tlsh, awaits further and more

critical testing (including experimenta-

tion). Subsequent to the surveys reported

here. Creightons Creek dried out due to

severe drought conditions (2002-2003

summer), which caused mortality of large

numbers of fish (both native and intro-

duced). The native populations have since

begun to recover via adult dispersal and

juvenile recruitment (N. Bond unpubl.

data), while Cypriiws carpio and

Carrasiiis atiralus are still absent.

Ironically this may be somewhat fortuitous

in terms of removing these invasive

species, but thus far it has also precluded

any further research. Nevertheless, the pre-

sent observations demonstrate the potential

for these parasites to infect small native

species in Australia, and furthermore,

highlights the indirect and novel mecha-

nisms by which (as hosts for other organ-

isms) introduced tlsh may impact on native

species as they expand their range.
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Walking on ashes: short term impacts of experimental tram-
pling on soils after bushfire

Andrew J Growcock', Catherine M Pickering' and Stuart W Johnston-

Abstract
Fires in the Australian AIps_ provide an opportunity to compare the relative impacts of large-scale
natural disturbance such as tires, with the impacts of tourism, specillcally, trampling by walkers, on
subalpme vegetation. Sooji after llie January-Fcbnuiry 2003 tires, areas such as Kosciuszko National
Park were being promoted as a 'once in a lifetime oppoitunity' for tourists to view buml areas as veg-
etation began to Oourish trom the ashes ot the lire. However, the ecological impacts caused by visi-
tors to these burnt areas may be signillcant. Understanding tlic relationship between the intensity of
use by tourists and the new environmental conditions and their dearadation thresholds will be valu-
able for land managers. Different inlensilics of trampling (control. 30, 100 and 200 passes) were
applied using a replicated block design to live extensively burnt sites in the subalpine area of
Koscius/ko National Park six weeks alter the tire occurred. Vegetation and soil conditions were
examined belorc trampling, immediately alter trampling and six w'ceks later. Preliminary results
indicate that trampling, even a( low levels, initially caused an increase m soil exposure, an increase
in soil loss and a decrease in ash and burnt material. Six weeks later, changes in bare soil exposure
and ash and burnt material remain evident. Land management agencies responsible for these fragile
areas should still encourage walkers to spread out when walking oil track in bunu areas or remain on
hardened tracks. [The Victorian Noiumlisj \1\ (5), 2004. 104-206}

Introduction

The Australian Alps are a popular year
round tourist destination (Buckley et at.

2000; Worboys and Pickering 2002).
During winter, most visitation is to ski

resort areas while in sumnier, tourism is

more diverse in activity and location
(Buckley ei al. 2000; Worboys and
Pickering 2003). Bushwalking is one of the

most popular activities during the non-win-
ter months with most visitors undertaking

a walk at some point in their visit to the

Australian Alps (Mules 2003). A common
motivation for visiting the Australian Alps
is to view nature and the natural environ-

ment (Worthington and Di Mar/io 1999).

In January-February 2003. visitation to

the national parks was temporarily restrict-

ed when the Australian Alps experienced
their largest bushflres in over 60 years.

The fires began with a series of lightning

strikes in early January 2003 and burnt out

an estimated 1.73 million hectares in and
around the Australian Alps, dramatically

altering tfie landscape from the

Brindabellas in the ACT, through to Bright

at the foot of Mount Buffalo in Victoria's

Alpine National Park (Worboys 2003;

' School of Fnvironmenial and Applied Science.
GrinUh Univcrsiiy, Gold C'oasl, PMB 50, fiold Coast
Mail Centre, Qld 0726. a.growcockfa^griffnh.edu.au
• Forestry Department, Australian National University,

Canberra, 0200.

Johnston and Johnston 2003). While some
areas were only partially burnt, other areas

received extensive damage with fire

removing not only surface vegetation, but

also burning away soil organic matter hori-

zons (Johnston pers. obs.). Previously
scenic views were altered and many his-

toric destination points such as huts, were
lost. Many of the reasons visitors came to

the Australian Alps were changed or
destroyed.

Vegetative regeneration can occur within

weeks of fire disturbance however, with

increased soil nutrients, less competition
and a more open habitat often favouring

regeneration (Gill 1981). Many of the
plants found at the lower elevations of the

Australian Alps are adapted to survive and
regenerate following fires, whilst other
plant species require fire to genninate their

seed (Gill 1981; Johnston and Johnston
2003). In many areas of the Australian
Alps, gemnination of seed, and emergence
of epiconnic shoots on eucalypts was evi-

dent within two months of the fires

(Growcock and Johnston pers. obs.).

In order to encourage tourists back to the

areas, park agencies began promoting the

burnt areas as a 'once in a lifetime opportu-
nity' for visitors to view vegetation 'rising

from the ashes' as the recovery process
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began (NSW NPWS 2003). While vegeta-

tion re-establishes however, the area

remains sensitive to physical disturbance

(Wahren et al. 2001). Visitation to these

areas could lead to further damage on what

is currenliy a fragile environment (Fig. I).

For example, where previously the vegeta-

tion was able to withstand moderate inten-

sities of trampling from bushwalking
((.irowcock, unpublished data), the protec-

tive vegetation cover has now either been

greatly disturbed or lost altogether. Small

groups of bushwalkers may now have a

signillcant impact on the remaining surface

cover and soils leading to long-term degra-

dation of the area.

This research aims to identify the impact

of different intensities of trampling on

areas that have recently been extensively

burnt. The specific objectives of this study

are to; a) identify how trampling on burnt

areas affected remaining surface cover; b)

identify how trampling on burnt areas

intluences soil conditions such as soil loss

or gain: c) identify trampling thresholds

which could cause long-term damage: and

d) identify management strategies so that

these recovering ecosystems can still be

,
V-v.

Fig.l. Footprints in an e.xtcnsively burnt sub-

alpine area of Kosciuszko National Park

utilised by tourists without inhibiting

recovery. The results presented here are

preliminary and cover the first six w-eeks

after trampling.

Methods
The impacts resulting from increasing

trampling intensity have been w'cll docu-

mented for a range of alpine and subalpine

environments (Calais and Kirkpatrick

19S6; Cole 1^)93: Monz et al. 1994;

Hartley 1999; Cole and Monz 2()()2;

Whinam and Chilcoll 1999. 2003; Whinam
et al. 2003). Changes occurred to vegeta-

tion cover, composition, diversity and

height. Compaction and losses of soil were

also found with increased levels of use.

Thresholds for long-term damage varied

according to the environmental conditions

and vegetation type, with a threshold of

around 20fl passes for undisturbed

alpine/subalpine vegetation communities

in Tasmania (Whinam and Chilcolt 1999,

2003: Whinam el al. 2003).

Impacts from trampling for this study

wx're examined using procedures devel-

oped by Cole and Baylleld (1993). A repli-

cated block design was used, with four

intensities of trampling applied at each of

live sites of extensively burnt subalpine

grasslands in Kosciuszko National Park

(Table I ). The trampling trials were under-

taken in March 2003, six weeks after the

area had been burnt.

At each site, a 3.2 m by 3 m area was

marked out into four lanes for trampling.

Each treatment lane was 50cms wide and

3m ill length. A 40cm wide access lane

separated each treatment lane. The si/e of

the treatment lanes was intended to mini-

mize the disturbance area while allowing

for natural walking conditions to be

attained. The four increasing trampling

treatments (0. 30, 100 and 200 passes)

were randomly assigned to the lour lanes.

Treatment levels were selected to reflect a

reasonable range of use.

The sites were trampled by volunteers

wearing hiking bools and carrying back-

packs (with a total weight of approximate-

ly 70kg). All trampling was undertaken

under similar weather conditions to avoid

confounding trampling impacts with dif-

fering environmental factors such as soil

moisture. Vegetation and soil conditions
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Table 1. Location of each of the five extensively burnt sites that were used for trampling trials in

subalpine areas of Kosciuszko National Park.

Site Area Eastings Northings Elevation (m)

1 Wragges Creek 0630966 5973179 1626

2 Dainers Gap 0630766 5973321 1646

3 Prussian Creek 0629592 5971535 1716

4 Betts Creek 0623501 5967551 1780

5 Betts Creek 0623315 5967301 1773

were surveyed in each treatment lane at

each site prior to trampling, immediately

after trampling, and six weeks after tram-

pling before autumn frosts and winter

snow falls.

At each survey lime, changes in soil sur-

face cover were measured using four

equally spaced 50 x 30 cm quadrats in

each treatment lane. Percentage cover was
measured for live vegetation, litter

(unbumt detached material), bare soil, and

ash and burnt material. Individual plant

species were recorded when identifiable.

Changes in the surface profile were col-

lected using methods by Whinam and
Comfort (1996). Permanent PVC tubes

were set into the soil, either side of each

trampling lane, with adjustable vertical

posts inserted into the tubes. A level cross

sectional bar was then fixed to the vertical

posts. Data was collected by measuring the

distance from the horizontal bar to the

ground surface at 5 cm intervals across

each treatment lane. This method allowed

for accurate relocation and repeat measure-

ments to be made. Changes in the surface

profile (through losses or gains), as a result

of trampling or general soil movement,
were determined by measuring differences

from the initial measurements (pre-treat-

ment) for the centre three measurements of

each lane.

Bulk density samples were also taken to

identify changes in soil compaction with

increasing intensity of use. At each site,

Iw'o samples were collected from each

treatment lane (at each end of lane) using a

bulk density ring (volume 95.85 cm'). This

measurement was only taken once, imme-

diately after trampling.

Surface cover, changes in the soil profile

and bulk densities were graphed (means

and standard errors) and then analysed (for

results immediately after trampling and at

six weeks) using a split plot ANOVA (in

SPSS version 10.0) with trampling treat-

ment as the split plot. In order to satisfy

the assumptions in the analysis, percentage

cover data was transformed using an Arc

Sine Square Root transformation.

Investigation of significant effects between

treatments used a simple contrast between

the control and the selected treatment.

Results

Measurements of surface cover prior to

trampling clearly show the extensive dam-

age associated with the fires at each site

(Fig. 2). Only 1 .5 i 0.4% of the cover con-

sisted of live vegetation (Fig. 2a) and only

4.1 ± 1.7% was litter (Fig. 2b). Burnt mate-

rial and ash accounted for 67.1 ± 2.7% of

the area (Fig. 2c) with the remaining area

(27.4 ± 3.6%) bare ground (Fig. 2d).

Trampling, even at low intensities,

immediately affected the surface cover of

these extensively burnt sites, with ash and

burnt material dislodged exposing underly-

ing bare soils (Figs. 2c and 2d, Table 2).

Change was greatest in lanes receiving 200

passes with an increase in bare ground

exposure of 1 94% (to an average of 80.6 ±

8.6%) from that prior to trampling. For 100

passes there was an increase of 162% (to

71.7 ± 7.6%) in hare ground exposure and

an 89% increase (to 51.9 ± 12.7%
exposed) lor 30 passes. These w^ere all sig-

nificantly higher than the control (Table 2).

There was little change after trampling in

the small amounts of live vegetation (Figs.

2a, Table 2) but a slight increase in litter

present (Fig. 2b, Table 2).

Soil profile measurements of the differ-

ent trampling intensities showed some dif-

ferences between initial conditions and

immediately after trampling (Fig. 3a).

Immediately after trampling, an average

16.1 mm of soil had been displaced from

the treatment lanes subject to 200 passes

while at 100 and 30 passes 1 1.3 mm and

10.8 mm of soil (respectively) had been

displaced. There was no apparent loss of
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soil for the controls (Fig. 3a). However,
while 200 passes was significantly different

from the controls (contrast p = 0.07), there

was no significant difference between the

remaining Ircatinenls (p - 0.305: F =
1.350). For soil compaction (bulk density),

treatment lanes receiving 200 passes dif-

fered from the controls (contrast p 0,009),

however there was no significant difference

in compaction levels between any other

treatments (Fig. 3b; p ^0.150, F = 2.127).

though a trend is apparent.

Six weeks after trampling, the differences

in cover values between the controls and
the trampling trcatmeiUs were reduced,
partially as a result of changes to the con-

trols. At this time, there was no significant

difference in cover between treatments for

live vegetation or litter (Fig. 2, Table 3).

There was, how'cver, less ash and burnt

material on lanes that had been trampled,

but the size of the differences w'as declin-

ing with reductions in the amount of ash

and burnt material on the control and 30

pass lanes (Fig. 2c, Table 3). The reduction

in ash and burnt material at the control and

30 passes was likely a result ol' natural

processes such as rainfall and runoff.

Significant differences between treatments

were also evident for bare soil exposure at

6 w'ceks (Table 3), though these differ-

ences were decreasing (Fig. 2d). There was
limited vegetation re-growth on all treat-

ment lanes at six wx'cks.

There w'as no significant difference in soil

loss between any treatments at six weeks (p
= 0,785; F = 0.357). For 200 passes, an

average 15.7 mm of soil remained displaced

from the treatment lanes, while at 100 and

30 passes 14 mm and 13.3 mm of soil

(respectively) had been displaced from their

original levels. At the control lanes, an aver-

age 9.9mm of soil had been lost (Fig. 3a).

Discussion

Fires have been shown to increase soil

loss from catchments, with carry on effects

to catchment water discharges and water

g

4-1

>

I

10

8

(a)

6

4

CoitKil 30

-5

<

(c)

80

11 L -

C.3rtrol 30 ICrj

i

200

KO

80

tS |50

s
PI

^ 40

<1

i

ol

Coitrol 30 ICO 200

Fig. 2. Surface cover percentages (mean ± 1 standard error) for different levels of trampling (control

= no trampling. 30 = 30 passes, 100 = 100 passes, and 200 = 200 passes) in extensively burnt sub-

alpine areas, a) Percentage cover of live vegetation, b) percentage cover of litter, c) percentage cover

of ash and burnt material, and d) percentage cover of bare soil. 0 = Initial cover prior to trampling:
= immediately after trampling; A = six weeks after trampling.
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Table 2. Results for split plot ANOVA of surface cover values immediately after trampling compar-
ing treatments (control, 30, 100 and 200 passes) for extensively burnt subalpine areas in Kosciuszko

National Park (n = 5 sites).

Cover type D.F F value p value

Bare soil 3 33.565 0.000

Litter 3 4.808 0.020

Live Vegetation 3 1.718 0.216

Ash and burnt material 3 41.394 0.000

Table 3. Results for split plot ANOVA of surface cover values at six weeks after trampling compar-

ing treatments (control, 30, 100 and 200 passes) for extensively burnt subalpine areas in Kosciuszko

National Park (n = 5 sites).

Cover type D.F F yalue p value

Bare soil 3 3.522 0.049

Litter 3 0.699 0.634

Liye Vegetation 3 1.505 0.263

Ash and burnt material 3 5.133 0.016

quality (Costin 1970; Brown 1972; Good,

1973; Good 1981; Humphreys and Craig

1981: Moody and Martin 2001). This is

not surprising considering that even small

areas of bare soil can result in erosion in

the Australian Alps (Costin et al 1960).

Following a tire, the greatest losses of soil

and nutrients often occur during the first

four months (Gimeno-Garcia et al. 2000)

with changes in soil hydrophobicity and

decreased litter and vegetation cover often

the cause (Leitch et al. 1983; Prosser and

Williams 1998; Shakesby et al. 2000;

Shakesby et al. 2003).

Rapid recovery of vegetation is therefore

important after a fire, as vegetation can

bind the soil as well as protect it from rain-

fall and frost events. In the Australian Alps

however, the recovery of alpine and sub-

alpine vegetation is slow, and likely to take

years due to the short growing season and

the effects of frosts, winter snow covers

and spring thaws on the soil surface

(Wimbush and Costin 1979a, b and c;

Leigh ei al. 1987; Wahren et al. 2001 ). For

example, in severely burnt areas, such as

parts of the Brindabcllas, w-here the fire

was at its highest intensity, there remained

limited \-egetation cover after six months,

with the area easily described as a ‘black

desert’ due to the massive losses of topsoil

(Johnston pers. obs.).
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F'g- h Changes in soil level measurements (a) and soil bulk density (b) (mean ± 1 standard error)

for different levels of trampling (control = no trampling, 30 = 30 passes, 100 = 100 passes and 200 =

200 passes) in extensively burnt subalpine areas. Initial soil levels for (a) were zero.

= immediately after trampling; A = six weeks after trampling.
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The preliminary findings presented here

indicate that trampling activities on burnt

areas initially exacerbated fire damage to

soils. The threshold before changes
occurred w as quite low. Even at Ireaimenls

as low as 30 passes, there was an increase

in bare soil exposure as a result of the

mechanical actions of trampling on the soil

surface. These increases were even more
prominent Ibr 100 and 200 passes. At six

weeks, the difference in bare soil exposure

between treatment lanes appears to be

reducing. However, significant differences

remain, especially for the 100 and 200 pass

treatment lanes. Tins suggests that while

natural events such as rainfall appear to be

slow ly eclipsing this damage (as suggested

by the control sites), trampling does ha\e

significant short-term impacts upt>n the

exposure of the soil surface.

Ash and burnt material cover tells a simi-

lar story. At 100 and 200 passes, initial

losses of ash and burnt material w ere sub-

stantial. At six weeks these differences

remained. This may be detrimental, as

reduced ash and btimt material may affect

vegetation reco\ery in the long term, with

ash supplying important nutrients for

regenerating vegetation. This may also be

of advantage to weed species that prefer

low soil nutrient levels (Beadle 1067).

f urther monitoring of these sites may indi-

cate if changes due to trampling do affect

vegetation regrowlh.

While soil loss between treatment lanes

show'ed no significant difference at six

weeks, there W'as an initial trend towards

increased trampling having caused greater

soil loss and increased soil compaction

levels. While it appears that natural

processes are eclipsing the damage caused

by trampling (again, us suggested by the

controls), there is concern that \ isilation at

and above this level lias the potential to

exacerbate soil loss, especially considering

the continuing extent of bare soil exposure.

Treatments of greater than 200 passes may
exceed environmental thresholds and cause

channels into the ground that remain evi-

dent at six w eeks. Surface runtifl' during

and after this lime has the potential to

exacerbate these incisions, causing further

local soil loss.

The loss of soil, increases in soil expo-

sure and loss of ash and burnt materials

may all affect regeneration. Previous stud-

ies in the Australian Alps have found ini-

tial recovery of vegetation is good, but

may stall at or below 30% cover as a result

of soil conditions (Wright ct at. 2000:

Wahren a al. 2001). Additional distur-

bance may further impede this recovery.

Research examining recovery of alpine and

subalpine ecosystems after disturbance by

grazing and lire, has shown that once nat-

ural disturbance thresholds ha\e been

passed, they will remain susceptible to

damage in the luture. e\ en if some natural

recovery has occurred (.lohnslon ct at.

2003). If this occurs it is highly unlikely

that the disturbed system can return to its

naitiral state without assistance through

rehabilitation by land managers and even

then, in the majority of cases, it will only

re-establish as a modified ecosystem

(.lohnston ct uL 2003). Minimizing distur-

bance on burnt areas may therefore be ben-

ellciai in assisting long-term recovery.

There are a number of implications for

the management ol' tourists that are raised

from these preliminary results. It would

seem probable that restricting visitors from

btirnt areas, al least al low intensities, is

not necessary in pre\enling long-term soil

loss. There may, however, be implications

for long-term regeneration with increases

in soil exposure and the loss of ash and

burnt material. Therefore, encouraging vis-

itors to spread out when walking in burnt

areas seems appropriate and will reduce

the risk of causing long-term damage.

Impacts to this fragile environment may
also be reduced through encouraging dri-

ving lours to view the regeneration instead

of bushw'alking. Where visitors desire to

undertake a walk, restricting walking to

management trails and designated walking

tracks may also be ol' benefit in areas

severely affected by fire. National Park

managers have already applied many of

these restrictions.

At this lime, the impact of trampling on

vegetation recovery is unknown, though

previous studies have indicated that recov-

ery after llres is already slow (Wahren ct

al. 2001). Additional disturbance may be

furthering already extensive damage. As

such, trampling on burnt areas may be a

double-edged sword, initially exacerbating

soil loss and then impeding vegetation

204 The Victorian Naturalist



Research Reports

recovery. Impediments to revegetation will

also lead to greater soil loss over time.
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A unique overlap rainforest in the Upper Goolengook

catchment, East Gippsland

A Picone' and N McCaffrey

Abstract
Recent observations suggest a previously undocumented association ol Warm and Cool Temperate

Rainforest species occurs in the Upper Goolengook eatehment. Kanooka Tristaniopsis laurina. a

warm temperate or gallery species, is dominant with Southern Sassalras moschalutn. a

cool temperate species, as a subdominant. A survey was undertaken to quantify anecdotal observa-

tions. As a site of significance for rainforest, the Upper Goolengook is likely to be oi greater impor-

tance than existing literature suggests. (The Victorian Naturalist. 121 (5), 2004, 206-209)

Introduction

The Upper Goolengook catchment begins

on the soLilh-vvestern escarpment of the

Erriniindra Plateau in East Gippsland. The

catchment generally runs in a south-easterly

direction and is flanked by steep ridgelines

on the east. Mount Ellery on the west and

the Errinundra Plateau to the north. The

catchment ranges in altitude from over 1 000

m to less than 200 m. with corresponding

changes in climate and vegetation.

Cool and Warm Temperate Rainforest,

including an overlap of the two. have been

recorded in Goolengook (Lobert el ul.

1991; LCC 1986). Other sites in East

Gippsland known to support rainforest

overlap communities are in the Brodribb.

Big. Arte, Errinundra and Combienbar

catchments and in the Howe Ranges

' 6 The Knoll, Ml Eliza, 3930
-31 Millbank Drive, Ml Eliza. 3930

Correspondence: A. Picone, 0401 686 782 or

picone(£3'vicnet.net.au

(Chesterfield cl al. 1988, Earl el al. 1989,

Peel 1999, Westaway ci a/. 1990). Four

rainforest overlap Ooristic communities are

described by Peel (1999) of which two.

East Gippsland (EG) Cool Temperate

Overlap Rainforest and KG Warm
Temperate Overlap Rainforest, occur in

Goolengook. Both these communities are

endemic to Hast Gippsland and restricted

U) small areas south and south-west of the

Errinundra Plateau (Peel 1999).

The presence of Southern Sassafras

Alherosperma nwschaium alongside the

more dominant Kanooka Tristaniopsis lan-

rina in two large stands of the Alluvial

Terraces Warm Temperate Rainforest

llorislic community was llrst observed in

Goolengook during 1999. This association

is not known to occur in any other rainfor-

est in Victoria (D. Cameron pers. comm.).

It was not until 2002, however, that the
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extent of the T. laurina-A. moschatum
association was realised, and not until

2003 that the site was surveyed specifical-

ly to document the overlap features of the

rainforest.

Methods
Following initial observation of the over-

lap occurrences, the rainforest stands con-

cerned were identified on the Orbost Region
Ecological Vegetation Class (EVC) map and
Map 3 of the Goolengook Ecological Survey
Report (Lobert et al. 1991). Prior to the

commencement of surveys, plant census
data for the Goolengook Forest Management
Block were obtained from the Department
of Sustainability and Environment’s Flora

Information System (FIS). Nomenclature
and conservation status follows Ross and
Walsh (2003).

Quadrats were 30 m x 30 m in size and
occurred on uniform alluvial terraces at

270-290 m altitude.

All vascular plant species present within

each quadrat were recorded and the
cover/abundance values of each species
estimated. The data collected is stored in

the FIS. Cover/'abundance classes were
based on Walker and Tunstall (1981) as

cited in Lobert et al. (1991) (Table I ).

Results

Forty-two vascular plants in total were
recorded within the two quadrats (Table 2),

all of which previously had been recorded

within the Forest Management Block.

In Quadrat A. the foliage projective
cover of T. kntrina was 65%, Lilly Pilly

Acmena smithii 50%. Jungle Grape C/ssns

hvpoglaiica 10% and Atherosperma
moschatum less than 5% (Table 2). In

Quadrat B, the foliage projective cover of
T. lamina was 75%, that o\' A. mo.schatum

40%, A smithii 5% and C. hypoglauca was
absent (Table 2). River Flook-sedge
Uncinia nemoralis. a rare species in

Victoria 2001. occurred in Quadrat B.

In both quadrats, Black Olive Berry
Elaeocarpiis holopetaliis\ Blue Olive Berry

E. reticulatiis. Gippsland Waratah Telopea
oreades and Banyalla Pittosporum hicolor

were present (Table 2). Muttonwood
Rapanea howittiana was observed outside

quadrats.

Incidental records were taken outside

quadrats A and B for Butterfly Orchid

Table 1. Cover/abundance (C/A) classes

C/A Percentage No. of
class cover

interval

plants

+ <1 few
1 1-5 many
2 5-25 any number
3 25-50 any number
4 50-75 anv number
5 75-100 any number

Sarcochilus australis, the vulnerable
Skirted Tree-fern Cyathea X marcescens
and the rare natural hybrid Pittosporum
hicolor X imdulatum which previously had
not been recorded within the Forest
Management Block.

Discussion

There are three core stands of rainforest

on the alluvial flats of the Upper
Goolengook River. They are currently
mapped as representing the Warm
Temperate Rainforest EVC (Orbost Region
EVC Map). These three core stands are

contiguous, separated only by secondary
rainforest with emergent eucalypts.

Quadrat A appears to represent the limit

of the association of/f. moschatum with T.

lamina in the Upper Goolengook. Outside
the quadrat, A. moschatum was found con-
sistently but sparsely scattered within the

northern parts of the rainforest stand.

Recruitment of A. moschatum was
observed on trunks of the Soft Tree-fern

Dicksonia antarcfica. Atherosperma
moschatum is represented both by saplings

and mature canopy trees at the site.

Quadrat B, in the northernmost substan-

tial stand of alluvial terrace rainforest

along Goolengook River, supports a dis-

tinctly dilTerent composition. Tristaniopsis

lamina is dominant with A. moschatum as

the subdominant, while A. smithii and E.

holopetalus appear subordinate to these

species. The quadrat was selected in the

southern part of the rainforest stand, which
extends upstream for over 1 km. Earlier

studies (Lobert et al. 1991) also recorded
Slender Tree-fern Cyathea cunninghamii
in the area. This is listed as threatened in

Victoria under the Flora and Fauna
Guarantee Act 1988.

The occurrence of Warm and Cool
Temperate Rainforest Overlap in the
Goolengook catchment is well documented
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Tabic 2. Vascular species recorded in 0<-iadrats A and B. Species denoted with * are characteristic of

the East Gippsland Cool Temperate Rainforest floristic community (Peel 1999). Species marked

with # are characteristic of the Alluvial Terraces Warm Temperate Rainforest Horistic community

(Peel 1999). Some species are characteristic of both Horistic communities. Non-marked species are

common in rainforest but not considered characteristic of these Horistic communities.

Scientific Name Common Name
Cover :

Quad.
abundance class

. A Quad. B

nAcacia mctanoxvfon tslackwood V

ttAcmena smithii Lilly Pilly 4 2

*Aspienium hulbifenim Mother Splccnwort 1 1

Asplenium fJaccidum Weeping Splccnwort 1

*A thcrospcnmi mos chatum Southern Sassafras + 3

ttBtechmm cariilu^ineiim Gristle Fern 2 1

Wlechfwm mictiini Fishbone Water-fern 2 2

ttBlechnnm patersonii Strap Water-fern 1 1

*Bleclmum watisii Hard Water-tern 3 3

#Cissus hypoglauca Jungle Grape 2

^Clematis aristata Mountain Clematis +

ftCoprosma cjiuulnfuia Prickly Currant-bush 1

Ctenopteris heterophvUa Gipsy Fern 1 1

UCvaihca ausiralis Rough Tree-tern 2 •f

*UDicksonia antarctica Soft Tree-fern 4 4

*Diplazitim anstrale Austral Lady-fern + 1

*Klaeocarpus ho/opctalus Black Olive-berry -t- +

HElaeocarpus rcliculatus Blue Olive-berry +

*Fieldia ausiralis Fieldia 1 1

Gahnia clarkei I’all Saw-sedge -f

*Grammitis hillardierei Common Finger- fern 1 1

Hvmenophvllum australe .Austral Filmy-fern 1

Hvmenophytlum cupressiforme Common Filmy-fern 1 1

Viymenophyllum flaheUalum Shiny Filmy-lern 1 1

Hvmenophvllum varum Narrow filmy-tern 1 1

ULastreopsis acuminata Shiny Shield-fern 1 1

Marsdenia rostrata Milk Vine 1 1

*ftj\ficrosorum pusiulatum Kangaroo Fern 1 1

UMicrosorum scandens Fragrant Fern 1 1

*itParsonsia hrawnii Twining Silkpod -!- +

*Piltosporum hicolor Banyalla + 1

Rumohra adianiiformis Leathery Shield-tern -f 1

itSmUax australis Austral Sarsaparilla +

Sficherus lohatus Spreading Fan-fern 1

*Tasmannia lanceolata Mountain Pepper + h

*Telopea arcades Gippsland Waratah -1- +

UTetrarrhenaJuncea Forest Wire-grass +

Tmesipteris ohlic/ua Long Fork-fern +

Todea barhara Austral King-tern +

Tristaniopsis laurina Kanooka 4 5

*Uncinia nemoralis River Hook-sedge +

Wiola hederacea Ivy-leaf Violet 't +

by Lobert et a!. ( 1 991 ) and fomicd the basis

for the delineation of the Little Goolengook

site of national signillcance for rainforest

(SOSRF) (Cameron 1990. Peel 1999). The

Goolengook Forest Management Block

support's three SOSRF. The rainforest

stands sampled in this survey lie on the

western boundary of the Upper Goolengook

(EG 73) SOSRF which is currently listed as

a site of state significance.

Lobert et a!. (1991) make no mention of

rainforest overlap along the banks of the

Goolengook River and the sites sampled in

this survey are mapped as Warm
Temperate Rainforest. Lobert et ai (1991)

map other rainforest overlap sites as

‘Intermediate Rainforest* and describe this

phenomenon when it is encountered in the

headwaters of Little Goolengook River (p.

51). The occurrence of rainforest overlap

in the Little (joolengook River catchment

is a major feature contributing to the iden-

tification of a site of national significance

for rainforest (EG 72) (Peel 1999). Since
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Lobert et al. (1991) map and discuss rain-

forest overlap sites elsewhere within the

Goolengook Forest Management Block, it

is apparent that the sites described in this

report have not been sampled, described or

encountered in any previous survey.

The authors consider that the stale signif-

icance rating of the Upper Goolengook
SOSRF (EG 73) requires revision, as it

does not retlecl the unique values inherent

in the association of T. laurina and A.

moschatum. Applying the methodology of
Cameron (1990). Lobert ei al. (1991) and
Peel (1999). the authors consider this site

to be of national significance, as discussed

in detail by Picone (2004).

The Upper Goolengook SOSRF already

supports various nationally significant

attributes including; integrity of the catch-

ment and rainforest stand, populations of
AROTS. VROTS and significant taxa,

species richness and diversity of floristic

communities (Peel 1999). These values,

combined with the site's overlap status

described here, are sufilcient to warrant an

elevation from state significance to nation-

al significance.

Under the East Gippsland Forest
Management Plan (Department of
Conservation and Natural Resources 1995)

the revision from state to national signifi-

cance will require a rezoning of state for-

est. A site of national significance requires

sub-catchment protection of all rainforest

stands. Logging, although under moratori-

um, is currently scheduled within the

immediate catchment ol* these rainforest

stands. Based on all available evidence,

this is inconsistent with the objectives of
the East Gippsland Forest Management
Plan.
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Densities of feral Honey Bee Apis mellifera colonies in Victoria

R Goodman' and G Hepwortlv

Abstract
Surveys for feral Honey Bee Apis mellifera colonies were conducted in remnant forest/vvoodland in

five districts of the Gouihurn Valley during 1994-95 and in four districts of the Box-lronbark forests

and woodlands in Victoria during 2003. Colonies were present in all live districts surveyed in the

Goulburn Valley, with the highest mean concentration of 1.3 colonics per ha found in the

Invergordon district. Of a total 35 one-ha blocks surveyed in the four districts of the Bo>-lronbark

forests and w oodlands, only one contained a Honey Bee colony. The effect of drought plus a lack of

nectar and pollen tlora diversity are suggested as factors that inlluence the density of feral Honey

Bee colonies. (Tlw I'icionan Satunilist i2l(?). 2004. 210'214)

Introduction

Palon (1996) indicated that feral Honey
Bee Apis mellifera colonies occur through-

out the non-arid areas of Australia, although

their distribution may be patchy. Oldroyd et

al. (1997) surveyed feral bees in the

Wyperfeld National Park. Victoria, an area

in which beekeeping had nol been practised

for 13 years, and found that the population

of feral bees was self-sustaining, but subject

to decline in drought years.

There is little data on the densities of fora!

colonies in Australia (Palon 1996). Oldroyd

ef al. (1994) estimated a density of 0.77

colonies per hectare in riparian River Red

Gum Eucalyptus eamalilulensis and I31ack

Box E. largifloreus woodland of the

Wyperfeld National Park. Paton (1996)

found densities of 0.2 - 0.4 colonies/ha in

the Flinders Chase National Park, Kangaroo

island. South Australia and also found

0.001 - 0.004 and 0.1 - 0.4 colonies/ha in

mallee heath and eucalypt woodland respec-

tively in the Mount Lofty Ranges. Natural

aggregation of feral colonies has been

reported by Oldroyd et al. { 1995).

Feral Honey Bees commonly nest in tree

hollows and sometimes in tree slumps,

logs, concrete power poles, roadside

drainage pipes, rabbit burrows and in the

open. Rinderer el al. (1982) determined a

minimum acceptable volume of c. 10 litres

and a maximum acceptable volume of c.

40 litres for nesting cavities in Louisiana,

USA, although Winston (1992) stated that

cavities of between 20 and 100 litres in

volume were preferred. In general, bees

Dcpartmcnl of Primary Industries, Private Bag 15.

Femtrec Ciully Delivery C entre, Victoria, 3156

Statistical C’onsuUing Centre. The University of

Melbourne. Victoria, 3010

Email: russell.goodmanw dpi.vic.gov.au

prefer nesting sites al an elevation of 3 m
or more (Avitabile ef al. 1978). The pre-

sent paper describes two distinctly separate

surveys that were conducted to record the

density of feral colonies in Victoria.

Materials and methods
Surveys were conducted when weather

was One and ambient temperature was at

least 15°C, these being conditions suitable

for Honey Bee (light. When possible, a

known feral colony was checked to confirm

that bees were Hying before a day's survey

was commenced. Colonies were identified

by a constant stream of' bees Hying to and

from the nest. Observations were made
from ground level, aided by binoculars (10

X 50). Trees wdth trunks of 20 cm or less

diameter at human breast height (l)liHOB)

were not included in the count because

trees of this size were unlikely to have hol-

low's suitable for Honey Bees (Soderquist

1999). The number of available hollows

was not recorded in the Goulburn Valley

survey, as this survey was originally

designed only to determine the existing

population of feral colonies and thus gauge

their potential as vectors of Honey Bee and

plant disease organisms.

Goiilhuni Valley Survey

Three types of remnant forest/w'oodland

blocks (roadside strip, river frontage and

'other') were surveyed in five districts of

the Goulburn valley between 28 December

1994 and 18 April 1995. Yellow' Box
Eucalyptus melliociora

.

Grey Box E.

microcarpa and River Red Gum E. camai-

dulensis were the predominant tlora except

for river frontage blocks w'here River Red

Gum was predominant.

210 The V ictorian Naturalist



Research Reports

cd

ON 00
iri rn (N O

X) o
E ”
—1 ^
jrt <UZ a

c> o ro m
o — ri o

On —- 00 OC
— — iri o

p •=

s o
p O

— X CO 00

fN (N NO rn o
—

' rn r4 —
i (N rn O
d d

(N NO to (N
d d d d d

TO

>1
S

Z Q.
X m CN LT) o
d — — d '

a

2

^ o
c >
P 3“ crt

Y{

o o
H d

X r- <N Tf
I— ON r-- ON —— ro 'Tt — O

OC

X ^
P ^
E >

Z ^

: so c\

is
M X)

Vol. 121 (5) 2004 211



Research Reports

Where possible, the 30 survey blocks

were 30 000 m’ ( 100 x 300 m) in area, but

ranged lYom 4656 to 09 000 ni . To
account for this variation, wo calculated

the number ol' trees per hectare, number of

honey bee colonies per lia and the number
of colonies per 100 trees ('fables 1 and 2).

The mean of each variable (trees and
colonies) was derived by calculating the

\ alue of the variable in each block, and

then averaging across the blocks in the dis-

trict or categor>'. This was more appropri-

ate than calculating a figure directly from

Table 1 or 2 because of the \ ariation in the

area and number of trees in the blocks.

Statistical A nalysis

Relationships between the number of

colonies per hectare, the number of colonies

per 100 trees, the number of trees per

hectare, and district were examined using

scatterplols and analysis of covariance

(ANCOVA). The response variable was
either the number of colonies per hectare or

the number of colonies per 100 trees, and

the explanatory variables w'cre the number

of trees per hectare, and district.

Box-Ironhark forests and woodlands
survey

One-hectare blocks with some large

mature trees, potentially containing hol-

lows, were chosen. The volume ol' hollow's

was not physically measured to determine

their suitability for bee colonies. Ilow'cver.

where close inspection of hollows was

possible, those judged to have a volume of

seven litres or less and those entirely open

to the weather above, or almost so, were

considered unsuitable for Honey Bee nests

and not counted. Surveys were conducted

in the following districts:

• Wellsford Stale Forest Bendigo: twelve

one-hectare blocks of predominantly

Grey Box. surv eyed 12-16 April 2003

• Whela Stale Forest: eleven one-hectare

blocks of predominantly Grey Box but

with some Yellow liox. Yellow' Cium E.

iencoxylou and White Box /:. tdhens, sur-

veyed 24-25 April 2003
• Black Mountain Flora Reserve: six one-

hectare blocks, predominantly Grey Box

but with some Yellow' Gum. surveyed 5-

6 May 2003
• Environs adjacent to and including the

disused railway reserve west of

Murchison: six one-hectare blocks (two

roadside strips, two rail reserve strips and

two woodland blocks), of predominantly

Grey Box and River Red Gum, surveyed

7 May 2003.

Results

Gonlhurn Valley survey

The Iiighest concentration of colonies, cal-

culated as the mean number of colonies per

hectare, occurred in the Invergordon and

Kyabram districts (1.3 and 1.2 respectively.

Table 1). The next highest concentration

(1.0) occurred in the Talura/Ardmona dis-

trict which also had the highest mean num-
ber of colonies per 100 trees (7.8).

Scatterplols of the number of colonies

per hectare or the number of colonies per

100 trees vs the number of trees per

hectare showed little relationship between

these variables, and an ANCOVA, with

district included as a factor, confirmed

these results neither the number of trees

per hectare nor district were close to being

significant at p 0.05.

Roadside strip.s had a similar mean num-
ber of colonies per hectare to 'other blocks'

(1.3 cf. 1.1. Table 2). 'Ollier blocks' (nei-

ther roadside strips nor river frontages) had

by far the greatest mean number of

colonies per 100 trees (7.6). River frontage

blocks had the knvesl mean number of

colonies per hectare (0.4) and the lowest

mean number of colonies per 100 trees

(0.8) of all the categories of remnant for-

est/w'oodland.

The number of colonies detected in indi-

vidual remnant foresl/woodland blocks

ranged from 0 to 12. I'ive blocks had more

than four colonies and four blocks had no

colonies. Twelve ctilonies w'cre found in a

three hectare block of forty, predominantly

large Yclkiw Box trees at Tatura. In anoth-

er Tatura block, a colony occupied a log on

the ground.

Box-Ironhark forests and woodlands
survey

In the Wellsford State Forest, a single

colony only was detected in one of the

twelve blocks. 1 he colony was situated in

a fork hollow of a Grey Box tree (DBMOB
exceeding 1 m), about 3 m above ground.

A small piece of comb in a hollow at

ground level in a Grey Box coppice

regrowth stump indicated occupation by
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Table 3. Results of survey in Box-lronbark forests and woodlands by district.

Survey district Trees per ha

Mean Range
Hollows per ha

Mean Range

Wellsford State Forest 95.1 48- 185 3.4 0- 10
Whela State Forest 85.7 60- 115 8.7 3- 18
Black Mountain Flora Reserve 58.0 37-97 6.2 3 - 10
Environs west of Murchison 45.7 16-66 2.5 0-4

bees that had either died or absconded. A
live colony was noticed in a fork (elevation

7 m) of a Grey Box tree (DBHOB exceed-

ing 1 .3 m) outside the perimeter of a survey

block. These latter two observations were
not included as part of our tally. Of the

total number of 41 hollows found in this

forest, 17 (41.5%) were found in coppice
regrowth stumps or dead stumps. Bees
were not detected in any of the blocks in

the remaining survey districts. Data on the

mean number of trees and hollows per
block for all districts are presented in Table
3. Statistical analysis was not employed
due to the occurrence of only one colony.

Discussion

The study showed a wide distribution of

feral bees in the Goulburn Valley. There
was considerable variation in the number
of colonies per 100 trees (range 0.8-7. 8,

Table I ) and mean number of colonies per

hectare (range 0.5 - 1.3, Table 1) in the

five districts surveyed. This range was
larger than that reported by Baton (1996)
who found densities of 0.001 to 0.4
colonies/ha in South Australia. Factors

such as hollow availability and application

of agricultural chemicals in horticultural

areas adjacent to the survey blocks may in

part explain the variation in colony num-
bers. The occurrence of twelve colonies in

a three hectare block of forty large trees at

Tatura suggests a trend to colony aggrega-

tion. though not to the extent described by
Oldroyd et a!. (1995) who found clumping
of up to 10 colonies/ha in the Wyperfeld
National Park.

Only one live colony was detected by the

Box-lronbark forest and woodlands sur-

veys. These surveys were conducted dur-

ing a severe drought and it is possible that

any colonies (if they existed) may have
perished as occurred in the study of
Oldroyd et al. (1997). Wc were unable to

confirm that every hollow was suitable for

bees because our observations were made

at ground level. Some of the hollows
included in our count were estimated to

have a volume of seven to ten litres, which
is below the minimum acceptable volume
as determined by Rinderer et at. (1982).

With these constraints, the number of hol-

lows available to bees may be less than

that indicated by our total count. Despite

this, we suggest that the number of hol-

lows was not a factor contributing to the

low number of colonies detected. It was
more likely that the sporadic llowering of
eucalypt species and presence of few other

nectar and pollen yielding species in the

Box-lronbark forests and woodlands were
contributing factors. In contrast, there is a

diverse range of Bora in the Goulburn
Valley, some of which is imgated, and this

potentially provides forage for bees over a

longer period than what is available in

Box-lronbark forests and woodlands.
However, any explanation of the differing

colony densities in the two surveys should

be treated cautiously, as the surveys were
conducted in different years and under dif-

ferent field conditions.

In the Box-lronbark study, survey blocks

were carefully chosen so that they contained

some large mature trees in which hollows
might exist, and as a result many of the

blocks were in areas largely undisturbed by
forest management. Management of the

Wcllsford and Whela forests has resulted in

many trees of relatively small diameter, in

which few above ground hollows would be
expected (Soderquist 1999). Therefore, our

surveys in these two districts would not be

representative of the entire forest and we
suggest that the potential ibr suitable hol-

lows and their occupation by bees may be

less than our data suggests.
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Further strategic additions to Victoria’s public

protected area system: 2002-2004

James A. Fitzsimons' , Paul FitzSimons and Chris Ashe

Abstract
The development of a comprehensive, adequate and representative (CAR) reserve system is the key

objective of the National Reserve System, and is supported by all Australian States and Territories.

In Victoria, purchase of private land for incorporation into the protected area system of parks and

reserves is one of the only means of protecting some of the State’s most endangered ecosystems.

This article outlines the ecological attributes of private land purchased for addition to the Victorian

protected area system between 2002 and 2004. (The Victorian Naturalist 121 (5) 2004. 214-225)

Introduction

This paper documents the more signifi-

cant land purchases made by the

Department of Sustainability and

Environment for addition to the public

conservation estate in Victoria from mid-

2002 until early 2004, and provides a brief

description of their natural attributes. It

serves as an extension of a previous

description of the conservation land pur-

chase program, which aims to improve the

comprehensiveness, adequacy, and repre-

sentativeness of the reserve system

(Fitzsimons and Ashe 2003).

Public Land Miinagcmcni - Parks Branch. Depart-

ment of Sustainability and F.nv ironment. Level 14, 8

Nicholson Street, fast Melbourne. Victoria 3002

Lmail; James. Fitzsimonsf<r:dsc.\ ic.gov.au

School of Fcology and t.rivironincnt, Deakin
University. 221 Burw'ood Highway. Burwood, Victoria

3125

214

Arising from the international

Convention on Biological Diversity (1992)

and the National Strategy for the

Conservation of Australia 's Biological

Diversity (Commonwealth of Australia

1996), all Australian States and Territories

have been working toward the develop-

ment of a comprehensive, adequate and

representative system of protecTed areas.

in Victoria in the past, the identificalion

of public land areas to be added to the pro-

tected area system was undertaken by the

Land Conservation Council, Environment

Conservation Council and through the

Regional Forest Agreements. The process

of public land use assessment is continued

today through the work of the Victorian

Environmental Assessment Council.
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The above regional assessment programs
cover Crown land owned by the State and
do not investigate privately owned land.

However, certain ecosystems are absent
from the protected area system and remain
mostly on private land. In a systematic

process to increase the reservation levels of
Victoria's most threatened ecosystems, par-

ticularly native grasslands and grassy
woodlands, the Department of
Sustainability and Environment’s conserva-

tion land purchase program aims to acquire

high quality samples of such ecosystems
from private land for addition to the reserve

system. All acquisitions are on a complete-

ly voluntary basis. Purchase priorities are

derived from inventories of the most signif-

icant sites of threatened ecosystems
throughout the Slate and assessed in rela-

tion to the comprehensiveness, adequacy
and representativeness of the existing

reserve system. The Department also pur-

chases private land to link park and reserve

areas and remove inliers in order to consol-

idate protected habitat and alleviate poten-

tial management problems.

All purchases described in this paper are

managed for the conservation of biodiver-

sity by Parks Victoria. Land purchased and
added to adjoining reserves is managed as

part of those reserves. On some sites, such

as the Wanurp grasslands and Mount
Mercer grasslands, which have a past his-

tory of grazing, a strictly controlled graz-

ing regime has been retained as a manage-
ment tool to enhance the biodiversity value

of particular grassy ecosystems.

The conservation status of all species list-

ed in this paper is outlined in Appendix 1,

while Appendix 2 presents communities
listed under the Flora and Fauna
Guarantee Act 1988 protected by the new
reserves. The abbreviated threat status

used for species in this paper is as follows

(derived from DSE (2003a, 2003b), the

Flora and Fauna Guarantee Act 1988 and

the Environment Protection and
Biodiversity Conservation Act I999)\

Victorian Status - ce (critically endan-
gered); e (endangered); v (vulnerable); r

(rare); n (near threatened); k (poorly
known/data deficient); L (listed as threat-

ened under the Flora and Fauna
Guarantee Act 1988)\ National Status -

CE (critically endangered); E (endan-
gered); V (vulnerable).

Fig. 1 indicates the location of recent

purchases within Victoria.

1. ‘‘North Mount' and ‘‘Swans’ Grassy
Woodlands, Yarrani Park, Grampians
Two separate blocks, 'North Mount’ and

'Swans', totalling 387 ha. have been pur-

chijsed for addition to the Grampians
National Park. Both propcilies straddle the

Greater Grampians and Dundas Tablelands

bioregions and thus contain a variety of
species and vegetation communities.
Significantly, the properties support over
170 ha of high quality Plains Grassy
Woodland. Of the 323 000 ha of Plains

Grassy Woodland that occurred in the

Dundas Tableland and Greater Grampians
bioregions, less than 21 000 ha (6.5%)
remains and less than 2250 ha (0.7%) is

protected in dedicated reserves.

The Noith Mount property also supports

Alluvial Terraces Herb-rich Woodland
which is endangered in the Dundas
Tablelands and remains under-reserved.

Other Ecological Vegetation Classes
(EVCs) are Damp Sands Herb-rich
Woodland, Heathy Dry Forest, Heathy
Woodland and Shrubby Woodland. A fea-

ture of the properties is the large trees that

provide habitat for hollow-dependent
fauna.

The properties are likely to provide habi-

tat for a number of threatened flora and
fauna species recorded in the adjacent

park, namely Blotched Sun-orchid
Thelymitra benthamiana (v), Grampians
Rice-flower Pimelea pagophila (V,v),

Green Leek-orchid Prasophyllum lind-

leyanum (v). Tufted Grass-tree Xanthorr-

hoea caespiiosa (r). Veined Beard-heath

Leiicopogon neurophyllus (r). Smoky
Mouse Pseudomys fumeus (E,e), Heath
Mouse Pseudomys shortridgei (V,n),

Long-nosed Poloroo Polorous (ridactylus

tridactylus (V,e) and Powerful Owl Ninox
strenua (v).

2. Lcdcourt Grassy Woodland,
Grampians
This 32 ha block links the lower slopes of

the Mount Difficult Range of the

Grampians National Park to public land

along a tributary of Mount William Creek.
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Fig. 1. Location of recent land purchases (numbered) for addition to the reserve system (existing

reserve system shaded).

Significantly, both the purchased property

and the water frontage reserve contain

stands of the highly-depleted Plains Grassy

Woodland EVC and will be added to the

National Park. Other EVCs represented

include Sand Healhland and Shrubby
Woodland. The block has some large hol-

lows present amongst the healliland and

large Ri\ er Red Gums Eucalyptus camald-

ulensis and Yellow Gums E. leucoxylon

along the creekline. The Flora and Fauna
Guarantee-V\?>i\^i\ Mountain Galaxias

Galaxias olidus (k) has been recorded

upstream of the property.

3. U anurp Grasslands

This 121 ha Noilhem Plains Grassland is

located to the east of Mitiamo and forms

part of a network of native grasslands in

the area purchased for conservation (see

Fitzsimons and Ashe 2003 for details of

previous purchases) (Fig. 2).

The grasslands are dominated by
Common Wallaby Grass Ausfrodanlhouia

caespitosa. Rough Spear-grass Austrostipa

scahra. Spider Grass Enteropogon acicu-

laris and Windmill Grass Chloris truncata,

with a diverse array of other native species

present. Patches of Buloke AUocasuariua

luchmaiwii and River Red Gum occur at

the southern end of the properly (Marshall

2002). Significant flora species include

W'oolly Buttons Lciocarpa panaetioidcs

(r), and Plains .loyweed.^//e/v;a/;//7m/ sp. 1

(Plains) (k).

The Wanurp property is known habitat

for the Bush Stone-curlew Burhinus gral-

larius (e) and provides potential habitat for

the nationally vulnerable Plains-wanderer

Pediononms torqualus.

The grasslands are reserved as the

Wanurp Nature Conservation Reserve.

4. Kotta Grasslands

This large (226 lia) Northern Plains

Grassland to the northwest of Kotta, near

Mitiamo, adds to a network of protected

grasslands in the Terrick Terrick area (Fig.

2). Parts of the Kotta property liave never

been cropped, which is unusual on the

Patho Plains, and intact gilgais are present.

Like the Wanurp grasslands. Common
Wallaby Grass, Spider Grass and Windmill

Grass (as well as Plump Spear-grass

Austrostipa aristighwiis) dominate the

Kotta Grasslands. A diverse array of other
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Tenick East NCR

RotiynmaatfNCR

{TfnlckQnisiinds’

Ti^V^Qadows WR

KottaNCRGlassons Reserve (TFN)

r ;

4

!

8 !

1

j

Waiiiip NCR

Fig. 2. Location of Wanurp and Kolta Grasslands and other recently purchased Northern Plains
Grasslands in the Mitiamo district. Reserves in bold indicate land purchased for conservation.
Abbreviations: NCR (Nature Conservation Reserve), NP (National Park), TFN (Trust for Nature)
and WR (Wildlife Reserve).

native species is also present, including a

number of significant species: Red
Swainson-pea Swainsona plagiotropis

(V,e), Silky Swainson-pea Swainsona
sericea (v). Umbrella Wattle Acacia
oswaldii (v). Bluish Raspwort Haloragis

glaiica f. glauca (k). Frosted Goosefoot
Chenopodium desertorum ssp. virosnm (k)

and Plains Joyweed (k).

The grasslands also provide habitat for

Plains-wanderer, Barking Marsh Frog
Linmodynastes fletcheh (k) and Fat-tailed

Dunnart Sminthopsis crassicaudala (k).

Additional threatened laxa are likely to be

identified following more intensive surveys.

The new Kotta Nature Conservation
Reserve adjoins Glassons Grassland Reserve

(a Private Protected Area owned by the

Trust for Nature) to the west, and a property

with a conservation covenant to the south,

forming a consolidated unit of some 550 ha

of protected Northem Plains Grasslands.

5. Corangamite Stony Rises Woodland,
Pomborneit North
The endangered Stony Rises Flerb-rich

Woodlands remains almost unreserved in

the eastern Victorian Volcanic Plain and,

therefore, the purchase and reservation of

this 53 ha woodland adjoining the western

shores of the Lake Corangamite Ramsar
wetland site is highly significant.

Freshwater springs percolate through the

basalt and fonn freshwater refuge areas that

do not exist within Lake Corangamite due

to its naturally high saline levels. This sec-

tion of the lake frontage is significant due
to the diversity of habitats that are linked

along the western shoreline, specifically

rocky outcrops, protected bays, freshwater

springs and remnant vegetation (Fig. 3).

Manna Gum Eucalyptus viminalis and a

Blackwood Acacia melanoxylon-
Lightwood A. implexa woodland dominate

the site. The area is likely to contain threat-

ened flora such as the nationally vulnera-

ble Spiny Pepper-cress Lepidiiim ascher-

sonii (E,v), Button Immortelle
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Fig 3. Bays and Stony Rises Herb-rich Woodland at the Pomborneit North Nature Conservation

Reserve. Photo: Ian Smith.

Leptorhynchos waitzia (v) and Golden

Dodder Cuscuta tasmanica (k). The area is

known to contain the nationally endan-

gered C'orangamite Water Skink

(Intermediate form) Eulumprus tympanum

maniieac (E.cc). This species has an

extremely limited area of suitable habitat

that is not subject to disturbance from land

management practices. A number of other

threatened fauna species occur in the area.

The woodlands are reserved as the

Pomborneit North Nature C’onservalion

Reserve.

6. Mount Mercer Grasslands

The Mount Mercer Grassland is a relative-

ly large remnant of Western (Basalt) Plains

Grasslands located between Mount Mercer

and Shellbrd. Only around 0.5% of the orig-

inal extent of this community remains in the

Victorian Volcanic Plain bioregion today

(Barlow and Ross 2001 ).

Finer scale vegetation units include an

extensive area of a Red Soils Grassland

(low rainfall) and smaller areas of Grey-

Brown Soils Grassland (low rainfall). Low

rainfall Plains Grassy Wetland, Gorge
Shrubland. Creekline Tussock Grassland

and grassy woodland on the Leigh River

escarpment (Ross 1990).

I'he Mount Mercer (irasslands adjoins

other significant grassland remnants along

the Shelford-Moimt Mercer Road and

gorge vegetation associated with the Leigh

River and Cargerie bushland reserves.

Present on the site is the nationally

endangered Small Scurf-pea Ciillcn

parviim and Larly Golden Moths Dinnis

sp. aff. lanccoluta (Dcrrinallum), Clover

Glycine (i/ycine latrobcana (V.v), Golden

Cowslips Diiiris hchrii (v). Small

Milkwort Comvspenna polyguioidcs (v)

and llairy-tails Ptilotiis crnhescens (L).

Mount Mercer Grasslands contains habitat

suitable for the Plains-wandercr. Striped

Legless Li/ard Delma impar (V.e) and

Golden Sun Moth Svnemon plana (CH)

(Ross 1999).

The grasslands are reserved within the

215 ha the Mount Mercer Nature Cons-

ervation Reserve.
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7. Boonderoo Grasslands, Lethbridge
The Boonderoo Grasslands represent

some 188 ha of Western (Basalt) Plains

Grassland at Lethbridge, near Meredith.
Three finer-scale Native Vegetation Units

have been identified on the site - Grey-
brown Soils Grassland, Plains Stony Knoll

Grassland and Black Soils (Gilgai Plain)

Grassland, with Red Soils Grassland
occutring just to the north (Barlow' 2001 ).

An assessment of Boonderoo Grassland

and the adjoining grassland paddock to the

north recorded 63 indigenous flora species

(Barlow 2001 ). The Small Scurf-pea previ-

ously has been recorded on grasslands
adjoining the new reserve. Other signifi-

cant flora species include Spurred Spear-

grass Ausfrosfipa gihhosa and Rye Beetle-

grass Tripogon loliiformis (r). The avail-

ability of habitat for threatened grassland

fauna such as the Fat-tailed Dunnart and
Striped Legless Lizard is confirmed, and is

provided mainly by areas with extensive

cover of surface rock.

The property also has significant land-

scape qualities, providing views which are

largely uninterrupted by roads, develop-

ments and plantations which are increas-

ingly common on the Victorian Volcanic

Plain. The presence of undisturbed basalt

rocky outcrops w^hich cover the grassland

are an important habitat and landscape fea-

ture, particularly considering their removal

in other pans of the region to enable crop-

ping and for stone industries. The property

adjoins native grasslands to the north and
south, effectively acting as a much larger

grassland remnant.

The property is reserved as the

Boonderoo Nature Conservation Reserve.

8. Urquhart Bluff Heathlands, Anglesea
This purchase protects an additional 48

ha of the Anglesea Heathlands, a National

Trust listed landscape. The majority of the

heathlands were purchased in the early

1990s (see Mosley 1993 and AHC 1997

for biological values of this area, and
Thackway and Olsson 1999 for details of

the purchase process). This particular part

of the heathland provides habitat for

Variable Bossiaea Bossiaea heterophyJJa

(r). Rufous Bristlebird Dasyornis broad-

henti (n) and Swamp Antechinus
Antechinus minimus (n) (DSE 2003c). The
Urquhart Bluff land is surrounded by the

Vol. 121 (5) 2004

proposed Otway Ranges National Park
(VEAC 2004).

9. Bullock and Decoy Swamps, French
Island

The purchase of 75 ha of land surround-

ing the Bullock and Decoy Swamps on the

northwest of French Island links the wet-

lands (which are already in French Island

National Park) to the main body of the

Park and consolidates the coastal strip

which adjoins the newly-declared French
Island Marine National Park.

French Island supports one of the largest

relatively intact wetland areas remaining in

south-eastern Victoria and acquisition of
significant areas adjacent to the Park is

seen as a high priority. The purchased land

contains mosaics of heathlands and wet-

lands fringed by dense stands of Swamp
Paperbark Melaleuca ericifolia and Coast
Tea-tree Leptospermum iaevigatum, as

well as some disturbed areas. Specific

EVCs are Swamp Scrub, Aquatic
Herbland/Swamp Scrub Mosaic, Damp
Sands Herb-rich Woodland, Coastal
Saltmarsh. Estuarine Wetland/Estuarine
Swamp Scrub Mosaic, Sand Heathland and
Heathy Woodland. The Swamp Scrub
EVC originally covered 163 000 ha of the

Gippsland Plain bioregion, but has been
reduced through clearing and draining to

less than 8000 ha, which occurs mostly as

small patches on private land.

The wetlands provide habitat for a vari-

ety of waterbirds, particularly waders (see

Quinn and Lacey 1999). Significant

species recorded from the swamps include

King Quail Coturnix chinensis (ce). Great

Egret Ardea alba (v), Caspian Tern Sterna

caspia (v). Royal Spoonbill Platalea regia

(v). Hardhead Ayihya australis (v), Musk
Duck Biziura lohata (v). Nankeen Night
Heron Nycticorax caiedoniciis (n) and
Blue-billed Duck Oxyura australis (v).

Orange-bellied Parrots Neophema duyso-
gasler (E,ce) are known to visit both
swamps during winter.

10. One Tree Swamp, Wanalta
This large 651 ha Cane Grass Wetland

near Wanalta is part of a nationally impor-

tant and interconnected chain of wetlands

in the Victorian Riverina. This wetland
type, dominated by Southern Cane Grass
Eragrostis infecunda, is highly depleted in
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the bioregion. Other EVCs occurring on

the site - Plains Grassy Wetland. Plains

Woodland Wetland Mosaic. Wetland
Formation and Plains Grassland - are also

all considered endangered.

One Tree Swamp is pail of the Walletijoe

Wetland system which is listed under the

Directory of Important Wetlands in

Australia (Hnvironment Australia 2001 ) and

is also an Indicative Place on the Register of

the National Estate (as part of the Lake
Cooper Welland System). The Australian

Heritage Commission noted that 'out of 400

wetlands surveyed in Victoria, the Lake
Cooper Wetland System is the most impor-

tant system, in terms of numbers, for the

Hlack-fronted Dotterel Elseyornis melanops.

Fifty-one species of waterbird are found in

the Lake Cooper Wetland System. This

number of species is very large compared to

numbers of species found on wetlands else-

where in Victoria* (AHC 1995).

One Tree Swamp is considered one ol'

the most important sites in VicU>ria for the

Brolga Grus ruhicunda (v). Other signifi-

cant fauna recorded on the swamp includes

Intermediate Egret Ardea intermedia (ce).

Australasian Bilteni Botaurus poiciloptilus

(e). Great Egret (v) and White-bellied Sea-

Eagle Ilaliacelus leuro^aster (v).

Based on presence in similar vegetation

types nearby. One Tree Swamp is likely to

provide habitat for Turnip-fruit CopperbuiT

Sclerolaena napifonnis ( E.e ). Stiff

G ro u n d s e 1 .S'e n e c /o h cdi r ia n u s ( E , e )

,

Slender Darling-pea Smtitisona murrayana

(V.e). Red Sw'ainson-pea (V.e). Western

Water-starwort Callitriche cycloearpa

(V.v), Ridged Water-milfoil Myriophylium

porcatum (V.v). Swamp Leek-orchid
Prasophy/lum sp. (Nagambie) (e) and
Yellow-longue Daisy Brachyscome
ehrysoglossa (v).

The new' reserve adjoins the Two Tree

Swamp Nature Conservation Reserve to

the north, which also protects Cane
Grassland Wetland, forming a combined

protected area totalling approximately 790

ha. The new reserve is know n as the One
Tree Swamp Nature Conser\ ation Reserve.

1 1. Youanmite Grassv \\ oodland

This block of 101 ha at Youanmite in the

Riverina supports Plains Woodland,
Drainage Line Complex and Shallow'

Sands Woodland/Plains Woodland Mosaic

EVCs, ecosystems which have been
severely depleted and are considered
endangered in the bioregion. Of the esti-

mated 67 000 ha ol' Shallow Sands
Woodiand/Piains Woodland Mosaic t>rigi-

nally occurring in the Victorian Riverina.

less than .C^^O ha has been mapped as

remaining. This vegetation type was not

previously represented in the reser\e sys-

tem. The size, mix of vegetalitm communi-
ties. and overall richness and diversity of

the Hora make this prt>perly significant.

The large woodland patch provides a sig-

nificant addition to the reserve estate as it

includes examples of Fiuloke, cypress-pine

and box woodlands and drainage-lines (in

parts representative of the Flora and
Fauna Guarantee-Wsied Grey Box-Buloke

Cirassy Woodland Community).
Significant lltu'a species include

C'orkscrew Spear-grass Austrostipa setacea

(r), Biiioke, Smooth Minuria Minuria inte-

gerrima (r) and Forde Poa Poa fordcana (k).

The properly represents a range extensit>n on

the previous known extent for two species -

Feather-heads Ptilotus macroeephalus and

llairy-tails (D Robinson pers. comm. 2002).

In addition, a number of regionally signitl-

cant ilora and fauna have been recorded on

the property. The Youanmite grassy wood-

land is also important for a number of repre-

sentatives of the Flora and Fauna
Guarantee /kY-listed Victorian Temperate-

woodland Bird Community.

fhe purchased land is near the Kata-

matite-Dookie Disused Railway Bushland

Reserve which links to the Broken-Boosey

Slate Park and will form an important part

of the Broken Boosey Conservation

Management Network (see ECC 2001).

The woodlands are reserved as the

Youanmite Nature Conservation Reserve.

12. Black Swamp, Boorliaman East

This new 16.2 ha Nature Conservation

Reserve adjoins and consolidates the 126

ha Black Sw'amp ((Hack Dog Creek)
Wildlife Reserve in Boorhaman East,

northeastern Victoria (Fig. 4). The pur-

chased land protects areas of Plains

Woodland, with a sparse (Jrey Box
Eucalyptus microcarpa overslorey. as well

as a smaller area of the River Red Gum-
dominated Wetland Formation EVC.

220 The V ictorian Naturalist



Contribution

Fig. 4. Old River Red Gums. Black Swamp. Photo: James Fitzsimons.

Black Swamp is considered a significant

example of a shallow freshwater marsh, a

wetland type which may have been a rela-

tively common feature in this part of
Victorian Riverina (Environment Australia

2001). The swamp is listed on the

Directory of Important Wetlands in

Australia due to its importance for a large

number and diversity of bird species and
has supported regionally-importanl popula-

tions of nine species of colonial nesting

birds including ibis, spoonbills, herons and
cormorants (Environment Australia 2001).

A number of significant species have been

recorded on the swamp including:

Intermediate Egret (ce). Barking Owl
Ninox connivens (e), Australasian liittern

(c). Bush Stone-curlew (e). Little Egret

Egretta garzetta (e). Freckled Duck
Stictonefta naevosa (e). Squirrel Glider

Petaurns norfolcensis (e), Australasian

Shoveller Anas rhynchofis (v). Hardhead
(v). Royal Spoonbill (v), Great Egret (v),

and Nankeen Night Heron (n).

The site is reserved as the Black Swamp
Nature Conservation Reserve.

13. Monea North Grassy Woodland
This 43 ha Riverina Plains Woodland

remnant on the Euroa-Nagambie Plains

also supports the severely depleted and
under-reserved Gilgai Plains Woodland and

Creekline Grassy Woodland EVCs (Fig. 5).

The woodland is dominated by a Grey
Box overstorey with areas of Bulokc and
shrubs. Importantly, the site has never been
cultivated, reflected by the high diversity

and quality of the understorey, which is

dominated by herbs and lilies. Signillcant

flora species recorded on the property
include Mueller Daisy Brachyscome
muelleroides (V,e), Swamp Billy-buttons

Craspedia paludicola (v) and Buloke.

The site provides habitat for three fauna

species considered endangered in Victoria -

Grey-crowned Babbler Pomatostomiis tem-

poralis. Squirrel Glider and Bush Stone-

curlew. all of wliich are the focus of a

strategic habitat protection and enhance-
ment program on the Euroa-Nagambie
Plains (see Ahem et al. 2003. Robinson and

Howell 2003).

The purchase of the Monea North Grassy
Woodland increases protection on the

poorly-reserved Euroa-Nagambie Plains

together with other recent purchases (e.g.

Balmattum Nature Conservation Reserve)

and conservation covenants signed on pri-

vate land in the region (e.g. Creighton
Hills woodland). The purchased land is
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Photo: James Fiizsinions.

reserved as the Monea North Nature

Conservation Reserve.

!4. Mitchelldale Grassy Woodlands,
Tabberabbera
The 522 ha properly. 'Mitchelldale', pro-

tects remote and scenic river frontages

adjacent to the Mitchell and Wentworth

Rivers near Tabberabbera in Gippsland,

and includes forested ridgelines and gullies.

The property adjoins 13 km of the Mitchell

and Wonnangalta Rivers Heritage Ri\er.

Mitchelldale contains five EVCs
Grassy Woodland (appro.ximately 50% of

the property). Grassy Dry Forest (30%)
and smaller occurrences of Herb-rich

Foothill Forest. Dry Valley Forest and

Valley Slopes Dry Forest. The property

contains extensive areas oi' Grassy
Woodland dominated by Red Box
Eucalyptus polyanthemos. Yellow Box E.

melHodoru. Red Stringybark E.

macrorhyncha and White Stringybark E.

glohoitlea. It is believed that this over-

storey combination only occurred at one

other locality in east Gippsland, but that

site has now been cleared. Grassy

Woodland is considered an endangered

and vulnerable EVC in the Gippsland
Regional Forest Agreement having been

reduced to less than 29% of its original

extent. Some of this community is consid-

ered to be old growth. I’he juxtaposition of

a rainshadow river valley with Grassy

Woodlands and Warm Temperate
Rainforest and Dry Rainforest is not

matched by any reserve in Victoria. The
Grassy Woodland EVC supports bird

species more typical ol‘ woodlands iionh of

the Great Dividing Range, many of which

have declined rapidly in population size

and extent over the last twenty years.

Surveys have identified up to 1 16 indige-

nous tlora species of w hich up to six are rare

or threatened: Clover Glycine (V.v). Large

Tick-foil Desmocliuiu hrachypodum (v).

Delicate New Holland Daisy i'ittadinia

tenuissifua (r). Spicy Everlasting Ozotlnm-

uus argophyllus (r) and Skeleton Vine
Clematis mkrophylia var. leptopliylla (k).

Along with Mitchelldale. other land

totalling some 2 160 ha was added to the

Mitchell Ri\er National Park in 2002.

These other additions included the formerly

proposed dam site at Angusvale, adjacent

Crown land water frontages and some link-

ing areas of non-productive Slate forest.

Other purchases

Other small purchases for conservation

and/or heritage purposes include Sleiglitz

township land wdlhin the Steiglilz Historic

Park, a 45 ha addition to the Castlcmaine

Diggings National Heritage Park, a 6 ha

Bulokc woodland at Cardross and an addi-

tion to the Phillip Island Nature Park. The

State also received a generous donation of

a 179 ha properly containing Loamy Sands

Mai lee, Broombush Malice and Red-swale

Mallee EVCs for addition to the

Wyperfeld National Park.

Future directions for land purchase and

the protected area system

Negotiations for the purchase of other

properties with poorly reserved ecosystems

are currently in progress. Pailicular empha-

sis is on native grasslands and grassy wood-

lands. The Department's efforts are comple-

mented by those of the Trust for Nature

(Victoria) which has and continues to pur-

chase properties containing grassy and other

threatened ecosystems tliroughout the State
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as part of the National Reserve System pro-

gram. Such strategic acquisitions, combined
with other instruments to protect ecosys-

tems on private land, ultimately aim to

improve the comprehensiveness, adequacy
and representativeness of Victoria’s protect-

ed area system.
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Appendix 1. Some species occurring (or likely to occur) in recently purchased land (and their con-

servation status). Abbreviations: (Victorian Status) ce, critically endangered; e, endangered; v, vul-

nerable; r, rare; n, near threatened; k. poorly known/data deficient; (FFG) L, listed under the Flora

and Fauna Guarantee Act 19H8\ (Commonwealth Status) CE, critically endangered; E, endangered;

V, vulnerable. Derived from DSE (2003a, 2003b), Flora and Fauna Guarantee Act I9SH and
Environment Protection and Biodiversity Consenation Act 1999, Note: This table does not represent

all species occurring in the above-mentioned reserves.

Scientific Name Common Name \'ic FFG Cwith
Status Status

Mammals Antechinus minimus Swamp Antechinus n L
Petaurus norfolcensis Squirrel Glider e L
Potorous tridactvlus Long-nosed Potoroo e L V
tridactvlus

Pseudomvs fumeiis Smoky Mouse e L E
Pseudomvs shortridgei Heath Mouse n L V
Sminthopsis crassicaudata Fal-tuilcd Dunnart n

Birds Anas rhvnchotis Australasian Shoveller V

Ardea alba Great Egret V L
Ardea intermedia Intermediate Egret ce L
Avlhva australis Hardhead V

Biziiira lobata Musk Duck V

Bntaurus poiciloptilus Australasian Bittern e L
Burhinus graliarius Bush Stone-curlew e L
C 'oturnix chinensis King Quail ce L
Dasvornis hroadhenti Rufous Bristlebird n L
hroadhenfi

Egretta garzetta Little Egret e L
Elsevornis melanops Black-fronted Dotterel

Grus rubicunda Brolga V L
Ualiacetus leucogaster White-bellied Sea-Eagle V L
Neophema chrvsogaster Orange-bellied Parrot ce L E

Nino.x connivens Barking Owl e L
Sinox strenua Powcrlul Owl V L

Nvcticorax caledoniciis Nankeen Night Heron n

()x\nra australis Blue-billed Duck e L

Pedionomus torquatus Plains-vvanderer ce L V
Platalea regia Royal Spoonbill V

Pomatostomus temporalis Grey-crowned Babbler e L
Sterna caspia Caspian Tern n L

Sfictonetta naevosa Freckled Duck e L

Reptiles Eulamprus tvmpanum Coranganiile Water Skink ce L E

marnieae (Intermediate form)

Delma impar Striped Legless Li/ard e L V

Amphibians UmnodynastesJJetcheri Barking Marsh Frog k

Fishes Galaxias olidus Mountain Galaxias k L

Invertebrates Synemon plana Golden Sun Moth L CE

Plants Acacia implexa Lightwood

A cacia melanoxvlon Blackwood

Acacia oswaldii Umbrella Wattle V

A llocasuaritia luelimannii Buloke L

Alternanthera 1 (Plains) Plains .lovvseed k

Austrodantbonia caespilosa Common Wallaby Grass

A ustrostipa aristiglumis Plump Spear-grass

Austrostipa gibhosa Spurred Spear-grass

A ustrostipa scabra Rough Spear-grass

A ustrostipa setacea Corkscrew Spear-grass r

Bossiaea heterophvlla Variable Bossiaea r

Brachvscome chrysogiossa Yellow-tongue Daisy V L

Brachyscome muelleroides Mueller Daisy e L V
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Scientific Name Common Name Vic FFG Cwith
Status Status

Callifriche cyclocarpa Western Water-starwort V L V
Chenopodhmi desertorum Frosted Goosefoot k
ssp. virosum

ChlorLs tnwcata Windmill Grass
Ciemalis mkrophvHa var. Skeleton Vine k
leptophylla

Comesperma polygaloides Small Milkwort V L
Craspedia paludfcola Swamp Billy-buttons V
Cullen parvitm Small Scurf-pea e L E
Cuscuta lasnumica Golden Dodder k
Desmodium hrachvpodum Large Tick-foil V
Djuris hehrii Golden Cowslips V
Diuris sp. aff. lanceolata Early Golden Moths e L E
(Derrinallum)

Enteropogon ackularis Spider Grass
Eragrostis infecunda Southern Cane Grass
EuciihpUis Citmatdulensis River Red Gum
Eucalyptus globoUlea White Stringvbark
Eucalyptus leucoxvlon Yellow Gum
Eucalyptus macrorhvncha Red Stringybark

Eucalyptus melliodora Yellow Box
Eucalyptus microcarpa Grey Box
Eucalyptus potvanthemos Red Box
Eucahptus viminalis Manna Gum
Clvcine tafrobeana Clover Glycine V L V
llaloragis glauca i\ glauca Bluish Raspwort k
Leiocarpa panaefioides Woolly Buttons r

Lepidium aschersonii Spiny Peppercress V L E
l.eptorhynchus h 'aitzia Button Immortelle V
Leptospermum Uwvigatum Coast Tea-tree

Leucopogon neurophvlhis Veined Beard-heath r

Melaleuca erkifolia Swamp Paperbark
Miniiria integenima Smooth Mimiria r

MvriophvUum porcatum Ridged Water-milfoil V L V
Ozothamrms argophvllus Spicy Everlasting r

Pimelea pagophila Grampians Ricc-Hower V V
Poa fordeana Fordc Poa k

Prasoph yllum iindlevamun Green Leek-orchid V

Prasophyllum sp. (Nagambie) Swamp Leek-orchid e L
Pfitofus ertfbescens Hairy-tails L
Ptilotus macrocepholus Feather-heads

Sclerolaena napifhrmis Turnip-fruit Copperburr e L E
Senc'cio behrianus Stiff Groundsel e L E
Swainsomi murrayana Slender Darling-pea e L V
Swainsona plagiotrop/s Red Swainson-pca e L V
Swainsona sericea Silky Swainson-pea V

Thelymitra benthamiana Blotched Sun-orchid V

Tripogon loliiformis Rye Beetle-grass r

Vitladinia tenuissima Delicate New Holland Daisy r

Xanthorrhoea caespitosa Tufted Grass-tree r

Appendix 2. Some listed Flora and Fauna Guarantee Act 1988 communities occurring on recently

purchased land.

Western (Basalt) Plains Grassland Community Grey Box-Buloke Grassy Woodland Community
Northern Plains Grassland Community Victorian Temperate-woodland Bird Community
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James Howard Browne OAM

5 September 1919-31 March 2004

Howard Browne was born in Melbourne

and grew up in Red Cliffs in north-west

Victoria. He served in the Australian Army
in World W'ar II, including service as an

anti-aircraft gunner during the Japanese

bombardment of Darwin, and in the 2/S'^

Commando Squadron. After the war. he

returned to Red Cliffs and worked as a laml-

scape gardener for the Mildura Shire

Council. In that capacity, he designed and

established innovative street plantations of

native plant species. By the early 1970s.

Howard Browne had developed a keen

interest in the flora of north-west Victoria,

and had become a competent amateur
botanist. I'hc region's flora had been stud-

ied since 1S36, beginning with Major
Mitchell. In the immediate post-WWIl era.

important contributions had been made by

Mr Tom Henshall and Mrs Kileen Ramsay,

who identified ten new native species for

the Victorian flora. Their work was .so sub-

stantial that, in 1975. the retired Acting

Government Botanist, Dr JH Willis, wrote

'as a result of Ramsay’s & Henshalfs ...

efforts, it is unlikely that any substantial

additions will ever be made to the present

list of species for far north-west Victoria’

(Willis 1975).

Howard's first important discovery was

in 1974, when he made the first Victorian

record of Twining Purslane CaUindrinia

vo/uhilis. I’his was the first time since

1863 that the plant had been collected any-

where in Australia.

Since that time. Howard identified a fur-

ther 17 species of Victorian llora (see

Appendix 1) as well as contributing many
other important records. In the course of

his field work. Howard prepared many
excellent herbarium specimens and donat-

ed them to the National Herbarium. He
also made a major contribution to search-

ing for, and mapping, those north-west

Victorian plant species which are at risk or

threatened with extinction, having studied

in detail ihe surviving stands t>f 25 such

species. His liaison with local authorities

and government departments during this

work made a very valuable contribution to

plant conservation. His interest in plants

has also been brought to bear on local

weed problems - e.g. his discovery and

subsequent notification of the noxious

weed Ivy-Lcaf Sida {Malvclla Icprosa) in

the Irymple area.

From 1978 to 2002. Howard was of

tremendous help to teaching and research at

t.a I'robe University’s Botany Department.

On a purely voluntary basis, he worked for

literally thousands of hours as a co-worker

on projects on the taxonomy, ecology and

conservation of Victorian native plants.

Because he knew north-west Victoria and

its vegetation so well, he was invaluable in

guiding other research workers to plants and

areas for use in research work, and in help-

ing initiate new field research projects for

Honours and post-graduate students. Being

on the spot, he often monitored plots,

watered experimental plantings and advised

on growth, flowering and fruiting behav-

iour. Hvery year he collected and sent arid

/one plants for undergraduate practical

classes. He was an obliging guide for visit-

ing botanists who wanted to see the local

plants. He also collected seeds and speci-

mens for many overseas laboratories.

In October 1988. Howard took part in the

Chowilla I'loodplain Biological Study of

the Nature Conservalion Society of South

Australia, which helped determine land use

of the Chowilla I'loodplain. During that

project he made the first collection of

Wavy Marshvvorl Nyniphoidcs errnata in

South Australia since 1924, as well as

other importanl records.

The Victorian Land Conservation

C'oLinci! determined future land use for

Public Land in the Mallee in 1989.

Howard's data were invaluable in estab-

lishing what plants and plant communities

were under-reserved.

From 20 to 23 October 1989, at the invi-

tation of the Museum of Victoria, Howard

helped to lead the Vegetation Section of

their Mallee Environment Education

Project at 1 lattah-Kulkyne National Park.

This involved supervising the field work of

the participants, who were secondary
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Howard Browne at his home in Red Cliffs in

! 991 . Photo supplied by Faye Browne.

school teachers from all parts of Victoria,

but especially the Mallee.

Howard was a highly skilled plant pho-
tographer, both for whole-plant photos and
for close-ups. Some of his work appears in

Margaret Kelly's book ‘An Introduction to

the WildHowers of the Millewa' (Kelly
1989).

From 1991 to 1995, Howard made valu-

able collections of mosses and liverworts.

Nearly all are from grid A (far north-west

Victoria): these records were published as

part of Table 2 in Eldridge and Tozer
(1996). His list of 22 moss species and 14

liverworts is the most detailed one from
north-west Victoria. Nine of those species

arc not on the other two published lists for

semi-arid Victoria (Eldridge and Tozer
1996). Most of these records are from the

Merbcin-Mildura-Red Cliffs area, and from
I lattah-Kulkyne National Park and Murray-
Kulkyne Regional Park. However, there are

also important collections from the Raak
Plain and from Yarrara and Mallanbool
Flora Reserves. The collections were
lodged at the National Herbarium ol'

Victoria (where they were determined by

AW Tides) and at the School ol' Botany,

University of Melbourne (determined by
the late Dr GAM Scott). Howard also made

a few lichen collections in 1996-97; eight

collections housed at the Tasmanian
Herbarium (determined by Dr G Kantvilas)

and eight collections housed at the National

Herbarium of Victoria (determined by Dr
DJ Eldridge).

A striking step Howard always took was
to ensure that important data he collected

were regularly forwarded to the relevant

authority. He believed that the relevant

land manager was best placed to apply pro-

tective measures to conserve the threatened

plant populations that he so often discov-

ered. He understood that no protection

could be assured whilst he alone held the

knowledge that he gathered. He applied the

principle, outlined in Victoria's
Biodiversity Strategy over a decade later,

that everyday action by individuals in con-

cert with government authorities was
essential to achieve conservation objec-
tives. Howard submitted species lists for in

excess of 400 sites, most of which con-
tained threatened species. As a conse-
quence, conservation of many of the
Victorian Malice's threatened plant popu-
lations has been significantly enhanced, an

outcome that was always Howard’s aim.

Records of various populations of threat-

ened species (e.g. the nationally threatened

Club Spear-grass AustrosHiui iwllaniilla)

that Howard discovered on the Raak Plain,

his favourite haunt, have lead to protective

works being implemented there. Similarly,

Howard's revelations of l.imcstone Sida
Sichf spodochroma locations, led to fencing

of four populations from rabbit, kangaroo
and vehicle damage, as well as an ongoing
monitoring study of the relative impor-
tance of these disturbances to survival of
this species. The regular monitoring
Howard completed on the four tiny

Victorian populations of Mallow-leaf
Lantern-nower Abufilon oxycarpwn. and
the only known Victorian population of
Low Hibiscus Hihiscus hrachysiphonius,

led to the publication of a paper revealing

the key meteorological conditions required

for germination and growth of these two
endangered species (Parsons and Browne
2000). This information was otherwise not

known to science.

Much of Howard's work has led to for-

mal recognition of the threatened status of
many species. A number of Action
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Statements have been prepared by the

Department of Sustainability and

Environment on the basis of data and

advice from Howard. Dwarf Lantern-bush

Ahutilon frascri. Pale Plover-daisy

Leiocarpa Icpiolepis, Bead Glasswort

Ifaloscircia flahcUiformis. and Limestone

Sida are Mallee species listed as threatened

on the Flora and Fauna Cuiaranlee Act

1988. Fonnal Action Statements have been

published to provide for their ongoing pro-

tection and a lasting legacy for all.

In 1991. Howard w as awarded a medal of

the Order of Australia and in 1992 an hon-

orary Master of Science by La Trobe

University.

Although Howard lirow'iie had no formal

training in botany, his botanical work is a

striking example of what can be acliieved

by enthusiasm, tenacity and a flair for

spotting differences between plants in the

field, as well as the drive and intelligence

to read w idely and think deeply about

botanical concepts. The legacy of his work

is an improved understanding of the Hora

of north-west Victoria and how to con-

serve it. For this, future generations will be

greatly in his debt.
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Appendix 1. JH Browne - significant plant records. *indicates introduced species.

.A. \" record Ibr Victoria

Ahutilon omarpimi
Austrosfipa niillanulla

Bergla Irimcra

CaUmdrinici vo/iihili.s

Dysphania simuluns

Ifalosarciii /Jahellijbnuis

Uihiscus hrachysiphonius

Umonium companyotiis

Phyllauihus /aauicd/us

Rhagodia u/icina

Sclerolaena deaurens
S. inlricaia

S. lanicuspis

S. ventricosa

Sida spodochroma
fSuaeda linifolia

Swainsona sfipularis

Trihuhis mimitus

B. 1
' Victorian collection

since 1897

Ila/osarcia syucarpa

C. 2"’^ record for Victoria

A fistIda holalhera

*Frankcnia pulverulenia

Franketiia scrpyllifolia

Ha/osarcia nifida

Ifcmichroa diandra

Maircana georgei

Rhndanthe stricta

Sauropus tnichyspermus

Sclerostegia moniliformis

Zygophvlhim compressum

D. 3'*' record for Victoria

Brachyscome trachycarpa

E. 4"' record for Victoria

Bergia ammanioides

F. 1
' record for New South

Wales
llalosarcia lylei

II. nifida

II. pruino.sa

^Neatostema apulum

(}. 2'' record for New South

Wales
Afriple.x papillafa

H. i

' record for South
Australia

Atriplex papillala
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Tributes

Stephen Alfred Craig

1953-2004

Family and friends celebrated the life of
Steve Craig, conservationist and naturalist,

on 30 June 2004. Steve passed away after a

courageous four-year battle with cancer.

Steve’s career commenced with the
Fisheries and Wildlife Department at the

Arthur Rylah Institute where he worked in

research teams led by Robert Warneke and
John Seebeck. He studied various species

of native fauna, including the Australian
Fur Seal, Mountain Brushtail Possum,
Brush-tailed Phascogale, Long-fooled
Potoroo, Leadbealer’s Possum and
Yellow-bellied Glider. Steve helped set up
the Forest Ecology Research Station at

Cambarville where research into possums,
gliders and small mammals was undertak-

en. His research contributed greatly to the

knowledge of the then little-known
Yellow-bellied Glider, and he became an
expert on the ecology of this species (Craig

1985; Craig 1986; Craig and Belcher 1980;

Henry and Craig 1984).

Steve later moved into the Field

Management section of the department
where he fell he could have a greater influ-

ence on issues relating to conservation and
the environment. He was particularly con-

cerned with the loss of mature forests and
hollow bearing trees and the impact this

would have on many wildlife species. He
was convinced also of the importance of
conservation on private land and assessed
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many properties, encouraging landholders

to undertake voluntary conservation of
habitat, many of whom joined the Land
For Wildlife program.

Steve joined the Field Naturalist Club of
Victoria in 1986. He contacted the Fauna
Survey Group in 1988 about his concerns
regarding the lack of knowledge of
Leadbeater’s Possum distribution in

Mountain Ash timber production forests.

Fauna Survey Group (FSG) stagwatching
surveys commenced in July 1988 in the

forests near Powelltown. and continue to

this day. In his capacity as a Flora and
Fauna Planning Officer he used informa-

tion gained from these suiwcys to argue the

case for the conservation of Leadbeater's

Possum habitat in production forests des-

tined for clcarfelling.

Steve attended most of the surveys and,

when possible, still came along during his

years of illness. He was always willing to

convey his knowledge of wildlife and for-

est conser\ation issues to the many people
who have attended these surveys.

In 1996 Steve and the FSG rex'ived a nest

box survey for Brush-tailed Phascogales in

the Christmas Hills area, which he had
undertaken a few years earlier. The FSG
checks and maintains these nest boxes
annually and Steve considered the contin-

ued monitoring of this species an impor-
tant conservation objective. He served on
the Brush-tailed Phascogale Co-ordinating

Group as the Port Phillip representative for

the Department of Sustainability and
Environment (DSE).

Steve was a resident of the ‘Round the

Bend Co-operative' in the environmental
living zone at Christmas Hills, where he
was involved with community conserva-

tion and environmental pursuits. He was a

committee member of the Bend of Islands

Conservation Association and represented

the Association on various environmental

issues. He organised activities such as the

erection and checking of nest boxes on res-

idents’ properties. Koala counts and night

walks and campaigned to encourage the

use of plantation-grown Sugar Gum fire-

wood instead of box and Red Gum.
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Powerful Owls were also one of his major

interests. He was an expert tree climber

and. making use of this skill, spent many
years in partnership with Kd McNab band-

ing Powerful Owl chicks, w hich he carefui-

ly remo\ed from the nest, returning them
safely to their deep holIow^s after banding.

At other times he was out alone or with

Bob Taylor and other friends searching Ibr

breeding pairs and their nest locations.

Steve instigated formation of ‘’fhe

Friends of the Helmeted lloneyeaier’ in

May and served on the llrsl commit-

tee. Steve brought much relevant informa-

tion to the notice of members and was
actively involved in fencing and tree plant-

ing. Me was made an early lil'e member of

that group, lie inspired the Ibrmalion of

the Yarra Valley Tree (iroup in the same
year and remained an active member with

that organisation.

DSF has commemorated Steve Craig's

passing w ith the introduction of the

Stephen A Craig Fellowship Graduate

Program to be awarded every two years.

Another tribute comes from the

Healesville Sanctuary Staffwho will erect

a commemorative plaque in recognition of

his conservation work, especially with the

Powerfid Ow l.

Steve w ill be sadly missed by his partner

Val. his children Mamie and Ben. their

mother Amiys. and by many friends who
will continue to be inspired by his dedica-

tion to w'ildlil'e conservation and the envi-

ronment.
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Nunaw ading 31 ?1

Australian trees in souttiern India

1 am currently working as an environ-

mental volunteer in the mountainous
Nilgiris District of Tamil Nadu State,

southern India.

The Nilgiri mountains form part of the

Western Ghats, a long mountain range

extending down the western side of penin-

sular India. An abruptly elevated area

known as the Tipper plaleau' dominates

the Nilgiris, beginning on average at about

1800 metres and reaching an altiUidinal

peak of over 2630 metres, 'fhe plateau is a

very scenic landscape of rolling hills and

valleys, with virtually no areas of Pat land.

Whilst located in the tropical /one of

southern India, ilie plateau has a temperate

climate due to its high elevation. As such it

was a favoured spot for the F.nglish Raj to

escape the hot summer months on the

plains and they subsequently established a

hill station in the Nilgiris from the 1820s

onwards.

The Nilgiri mountains are an ecologically

rich landscape and make up part of the

Nilgiri Biosphere Reserve. Historically,

the plateau itself supported two distinctive

vegetation communities. Wet Montane
femperate Forest (locally known as

Shoias) is a rainforest community and is

mainly restricted to the stream heads and

upper valleys in the folds of the rolling

hills, where it is protected from the harsh

weather conditions. The second, most

extensive, community was Grassland,

which occurred over the rolling hills and

valleys not occupied by Shola.

Whilst the physical boundaries of the

Shoias and Grasslands are very abrupt and

appear almost unnatural, there is a relation-

ship between the two communities. The

Grasslands liave a tremendous water har-

vesting capacity, not only of the monsoon

rains, but even more importantly ol' the

year rt>und mist and dew which is so

prevalent on the plateau. In the cool of the

mountain slopes, the moisture is captured

by the leaf blades and absorbed by the

roots of the grass, then gradually perco-
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lates down into the Shola forests. The
Sholas act as huge sponges, retaining and
then slowly releasing this water, with the

result that most of the streams on the
plateau were once perennial.

Change in land use since the early to mid
1800s has resulted in major clearing and
disturbance of these communities. The
plateau is now dominated by monocultures
of tea plantations and vegetables, along
with extensive plantations of Australian
tree species, predominantly Blue Gum
Eucalyptus globulus and Black and Silver

Wattle Acacia mearnsii and A. dcalhata
respectively. The eucalypts were planted

as a source of fuelwood between the mid
1800s and the early 1990s, and now cover
over 20 000 acres of land owned by the

Forest Department. Wattles, also intro-

duced in the 1 800s, were extensively plant-

ed for fuelwood and later the tannin indus-

try.

Major remnants of the Sholas and
Grasslands currently exist only in the

south-west comer of the plateau, with one
of the remaining strongholds being
Mukurlhi National Park. This park, which
is located south-west of Ooty (the
District's main town), has an average ele-

vation of 2400 metres. 1 spent a very wet
weekend in Mukurthi in late August 2003.

1 ananged accommodation at the ‘Fishing

Hut’, owned by the Nilgiri Wildlife and
Environment Association, an organisation

with similar aims and activities to the
FNCV. The Hut is located in Reserved
Forest (a land category that can include
indigenous or plantation forest areas that

are usually utilised for wood production)

just outside the Park boundary, set

amongst thick stands of wattle. The wattle

thickets are so dense that virtually nothing

grows underneath them, with all other
species displaced.

1 set off for a walk from the Hut to

explore the National Park. After a while I

asked my guide at what point we would
cross the boundary from Reserved Forest
into National Park. To my surprise, he
replied that we had entered the Park some
distance back. My shock stemmed from
the fact that we were still walking through
dense thickets of wattle.

After progressing a little further, we
finally emerged from the wattle onto the

open native Grasslands. A rush of excite-

ment came as I discovered a high diversity

of species all around me, from grasses to

orchids, many in Power. As we walked on
we passed in and out of sheltered gullies

that supported thin strips of Shola forest,

dissected by small raging streams fed by
the monsoon rains.

However, as the mist and rain cleared,

enthusiasm for the scene waned as 1 looked
across the valleys and hills and observed
Wattles slowly creeping in from all direc-

tions. From dense thickets of a few
hectares, to isolated clumps of a dozen or

so trees, or individuals doited on high
slopes in the distance, the scene was horri-

fying. The advance of the wattles was out-

competing the Grasslands.

As previously mentioned, the Park is

considered one of the last strongholds for

extensive tracts of Shola and Grassland
communities on the plateau. Yet here they

were, being invaded by trees from my own
country. Having spent the last 10 years
experiencing and confronting foreign plant

invaders in Victoria, i was now in the posi-

tion of appreciating the reversed role, my
loved plants destroying a different ecosys-

tem.

Damian Magner
sophdame@yahoo.com.au

For assistance in preparing this issue, thanks to Virgil Hubregtse (editorial assistance),

Dorothy Mahler (administrative assistance) and Mimi Pohl (labels).
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The Nature of the Midlands

by J Dean, J Kirkpatrick, L Gilfedder, H and A Wapstra

Publisher: Midlands Businveb 2003. 172 pages, paperback:

colour phofographsJSBN 0975091905. RRP $35.00

The 'Midlands' ofthe book title is a dis-

tinctive area of 'I'asmania - essentially the

lowland plains, now largely cleared for

agriculture, which are flanked by the

Eastern and Western Tiers. The Suture of
the Midlamls is an unusual and interesting

book: it is interesting in that it contains

very different sorts of information an

overview of the environmental history of

the Midlands, oral histories from Midlands

land owners, and what is essentially a

guide to the lT>ra ofthe Midlands. It is

unusual in that it is a community-driven

product: it has been developed out of a

broader community environmental project

(the Midlands Bushweb Project) and its

purpose is to draw together the various

information from that project to provide a

resource to the people ofthe Midlands for

ongoing land management.

In spile ol'its local focus, it is a book that

should appeal to a range of readers for

example Held naUiralisls interested in iden-

tifying Tasmanian species in a particular

environment: Tasmanians who are interest-

ed to know more about this particular part

of Tasmania; and visitors to Tasmania with

an interest in the vegetation and environ-

mental history of Tasmania.

The book is an attractive and colourlul

172 page paperback publication with three

distinct sections;

1. Glimpses of a Changing I.andscape (41

pages) which is a collection of nine edit-

ed oral histories that explore local

landowners* relationship with the

Midlands. This section is valuable as a

rare collection of oral history material

from the area, and is a delight to read as

these voices bring the Midlands alive tor

the reader. The observations ofthe oral

informants are at times thought provok-

ing and there is considerable reassurance

for those who are concerned w ilh rural

environmental degradation.

2. An offering entitled Natural History ( 12

pages), which is a high-powered ramble

through the history and present day envi-

ronment of the Midlands, covering its

geological evolution, a description ofthe

soils, what is known ofthe Aboriginal

history, a description and (in places)

reconstruction of the vegetation and its

history, a brief description ofthe fauna,

and the ecosystems and human
(Aboriginal and non-Aboriginal) impacts

on the Midlands. Although dense and

with quite a high content of scientific

terms, it is packed w ith information and

synthesises a wide range of often inac-

cessible sources. The reference list alone

is of value as a list of 'further reading' on

the Midlands environment and
Aboriginal history.

3.

Focus on the Flora, which is the core

part of the publication (107 pages). This

section is essentially a photographic

guide to the flora ofthe Midlands with an

introductory description of major
Midlands vegetation types and some con-

textual information, a checklist of native

plants ofthe Midlands (by family) and an

index (of botanical and common names)

to the illustrated plants. This guide is

written in a way that makes it highly

accessible to any readers regardless of

their level of knowledge of botany wdth

the introduction and plant descriptions

being brief and written in clear, plain

English with minimal use of technical

terms. f:ach plant description consists of

a photograph, a description of the plant,

including typical location, conservation

status, whether used by Aboriginal peo-

ple and its economic use, if any. The

photographs are in general excellent.

Although this is a quality product. 1 have

a few criticisms. My main criticism is that

the title gives one few clues about what is

really between the covers. It was no doubt

difficult to find a title which accurately

reflects the unusual style of this book,

flowever, I do feel that something such as

'The Flora of the Midlands and its envi-
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ronmental and human history’ would have
been a somewhat truer title. Given the title,

the information on aspects such as the
fauna and the landfonns (geomorphology)
is very limited, there is no consideration of
the cultural landscapes of farming history

(i.e. introduced vegetation), which are
notable in the northern Midlands, and i

question the appropriateness of including

Aboriginal history.

Some readers may require visual aid: the

font size throughout the book is very small.

I was also disappointed in the lack of geo-
graphic infomiation (i.e. spatial distribution

information). This is frustratingly sparse in

the text and there is not a single map - not
even one of the Midlands showing the
major place names. While this may be
understood given the aim and origin of the

book, it is a fmstrating gap and, in my view,

detracts from what is otherwise a very infor-

mative and accessible publication.

There are some minor blemishes that

affect the appearance, but do not affect

overall performance.These include some
aspects of the presentation that could have

been improved by tighter editorial control
- e.g. lack of linkage of photographs to

text in much of Sections 1 and 2; and some
difficLilt-lo-read paragraphs in Section 2.

In spile of my quibbles about the book, it

is a valuable addition to the Tasmanian
library of environment and history related

books. It provides the first comprehensive
listing of the native plants of the Midlands
and an excellent guide to over 50 % of the

known plants of the area; and it provides
an insight into the human history of the

Midlands and the stories, views and values
of the present-day people of the Midlands.
I will be keeping and using my copy, and
commend the book to those with an inter-

est in native vegetation or who are visiting

the Midlands!

Anne McConnell
Consultant, Cultural Heritage Management
Archaeology and Quaternaiy Geoscience,

Hobart, Tasmania 7000

Bush Seasons: an affectionate study of a tiny bushland

by Joan Semmens

Publisher; Hyland House Publishing, Flemington, Victoria, 2002.

320 pages, colour. ISBN 18644705 1 8. RRP $49.95.

Bush Seasons is truly a delight to read
and admire. It is the work of a keen
observer with highly developed skills of
observation and reporting. Joan Semmens
starts her year in the month of May and
records with obvious delight the events of
the passing seasons in words and exquisite

watercolour paintings. It is the work of a

true naturalist and should become a classic

in the Australian natural history literature.

Bush Seasons is the story of a small
Bushland Reserve (McKenzie Reserve) of
about 45 hectares near the town of
Alexandra in Victoria. In her introduction

Joan Semmens says 'The Bushland has no
spectacular beauty, no instant gratification
- only an artless placement of colour,
shape and shadow ... a purity of sound . .

.

a fragrance of leaf and of earth ... and a

quiet stillness.’ Her heail is exposed when
she goes on to say 'That (this) is the true

enchantment of the Australian bush. It

reveals itself slowly to those who open
their senses to it.’ The reader is led with
real delight into this enchantment through
the eyes and the words of the author.

The introductory chapter is an essay on
the history and environment of the reserve.

It deals with the geological history, the

Aboriginal history, and the different peri-

ods of European occupancy, from the
squatter, the gold miner and then the farm-

ing setllement. The administrative history

of the reserve reflects changing communi-
ty attitudes towards the land and the bush.

Probably its greatest asset was the faet that
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the land was considered loo poor for agri-

cultural development, so it was never taken

up for private tenure. It was common land

used for grazing and limited limber and

Hrewood harvesting.

Only as recently as 197S was the land

reserved as a Bushland Reserve under the

Lands Act. with a Committee of Manage-

ment comprising representatives of the

Shire and local naturalists. Only then was

grazing discontinued. In a real sense the

history of this Reserve represents a micro-

cosm of historical and environmental

changes which have taken place in the

broader Australian landscape since settle-

ment.

The main section of the book is the visual

diary, detailing the annual march of sea-

sons from May to April. The May start cer-

tainly reflects the reality of the seasons in

this part of Victoria. Autumn rains usually

become established by May and the bush

reacts to what farmers call 'The Break'.

Each chapter/monlh is prefaced with a

very sensitive full page watercolour ot a

bush scene. This is followed by illustra-

tions and descriptions of notable species of

plant and animal. The dominance of fungi

during the autumn and winter is rellected

in the illustrations of .lune and .Inly.

Wattles, lichens and mosses dominate in

August, followed by the great diversity of

‘w'ildHowers' in September through to

November. Both native and introduced

plants are included, w hich honestly reflects

the reality of the part 'weeds' play in these

small areas of bushland formerly used for

grazing etc.

Both scientific and common names are

given for the plants, along with the author-

ity. Brackets beU)w the name explain the

meanings of both the generic and specific

names, fhe very informative description

includes features of the ecology and distri-

bution that convey so much more about the

nature of the plant. Obviously this book

has been well researched.

The book concludes with three important

lists: first, an illustrated list of birds seen in

the reserve, then a Flora list and finally a

Fauna list. In i'ulure lliese will be very

important for those who are inspired to

continue this study. There is a substantial

bibliography and an index, which makes

information in the book very accessible.

The aerial photograph of Alexandra and

district certainly highlights the extent of

landscape change that hits occurred in 200

years, and the extreme value of the bush-

land reserve, providing a reference point to

our understanding of our bush heritage.

To me, this is a most impressive publica-

tion, retlecting exceptional skills in obser-

vation and research. Joan Semmens has

brought to all field naturalists a w'onderful

work of love, commitment, beauty and

knowledge which sets the standard for all

future personal studies of our local bush-

land. It should be on all our shelves as a

case study of inspiration.

Malcolm Calder
375 Pinnacle Lane

Steels Creek. Victoria 3775
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Name that Flower: the Identification of Flowering Plants

by Ian Clarke and Helen Lee

Publisher: Melbourne University Press, Carlton. Victoria. 2003. 2nd edition. 344 pages,
paperback, colour photographs, line drawings. ISBN 052285060 X. RRP $34.95.

name that flower
liii i[)! \iiii( \\\^^\ <>] jlowerin^ plants

i.iii tJ.uke O I icK'ii l.oc

Plant identification often is regarded as a

simple process - by those who read the

tags on plants they've bought or ask some-
one else, or, of course, the expert. But for

most who wish to do the identification

themselves, it is not necessarily an easy
task, especially for the amateur. There are

many illustrated coffee table books but
which of these should one delve through to

identify a particular specimen? There also

are many regional floras, but to choose the

appropriate flora one must know the natur-

al distribution of the plant of interest.

Much redistribution has occurred in the

time of European settlement. This is where
Name that Flower comes to the rescue. It

explains the mysteries of Horal structure

with the aid of excellent diagrams, pho-
tographs and a glossary. Similarly, plant

classification is explained simply and con-
cisely as is the use of various types of
botanical keys, for which worked exam-
ples are provided. Clarke and Lee make an

important point in the use of keys, which is

sometimes forgotten by the novice: that is,

once a plant has been ‘keyed out', it is

important to check the identification
against written descriptions or illustrations.

Most keys are written for the plants of a

particular region, so, plants introduced to

an area frequently are not included
although they may key out quite easily, but
to an incorrect answer!

In this edition a number of changes and
additions are listed in the Introduction.

Needless to say. nomenclature has been
updated. The treatment of the family
Chenopodiaccac has been enlarged, and
treatments of the Solanaceae and
Myoporaceae have been included. Notes
on the relevance of computers to plant

identitlealion and the use of the internet in

accessing information have been added.
The bibliography has been enlarged to

include most of the relevant books pub-
lished in the last fifteen years. Also, dis-

cussion of classitlcatory problems, such as

the assignation of rank, has been included

using the genera Eucalyptus^ Corymhia
and Angophora in the treatment of the
Myrtaceae.

Treatments of 35 families are provided.

Each treatment includes a brief overview
of the family, for example, derivation of
the family name, distribution of the family,

the number of Australian representatives

and commercial examples of the family.

The floral structure and spotting characters

are provided to aid rapid idcmillcation of
the family. Drawings of half tlower dia-

grams and ovary cross sections of repre-

sentative species also are provided with
their Horal formulae. In the treatment of
the Myrtaceae, there is a considerable dis-

cussion of the genus Eucalyptus, including

its classification, bud, Hower, fruit, leaf

and bark characteristics, growth form and
recovery after fire. Considering the size of
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the genus and its importance to the

Australian landscape, this is appropriate.

Considerable space is devoted to describ-

ing the complex floral structure of the

Asteraceae and the variation in intlores-

cence structure. Again, this is appropriate

because of the si/e and worldwide impor-

tance of the family.

The first edition of Name then Flower

was excellent. The second edition is even

better! It contains more. However, it can

be improved - by including even more. No
drawings have been provided for the

Lauraceae. Loranthaceae, Droseraceae,

Myoporaceae. Brunoniaceae or

Xanthorrhoeaceae, although photographs

of representative species of each of these

families are included. Hopefully the third

edition will include yet other families. This

book is well worth the $34.05!!!

Maria Gibson
School of Biological and C hemical sciences

Deakin Univer.sily

Burwood. Vicloria 3125

FNCV Environment Fund
Final and Interim Reports for the grants of 2003

The FNCV Environment Fund supported several projects in 2003. Some projects have

been completed while others are still in progress. The reports are presented here.

Bat trap renovation project

For many years, the Fauna Survey group

has used four bat traps to survey bat popula-

tions throughout the state. Unfortunately, as

with all things, lime takes its loll on our

equipment and we had to decide what to do.

One of our traps had been donated by a

company whose apprentices had built it as

a project. This was the trap that was in the

worst condition because they used the

wrong quality tubing. Affectionately

known as ‘The Rattler', it had served us

well over the years and we were sorry to

see it go. We decided to seek funding for a

replacement.

The other three traps were in sound con-

dition structurally. However, they needed

reslringing. Also the catch bags and the

carry bags that the traps pack away in

needed replacing.

We found a source for this equipment

and obtained costing for the manufacture

of the required bags. When we applied to

the FNCV Environment ITind for a grant

to cover the cost, the application was suc-

cessful.

We had the chance to improve the design

of the bags so we had the carry bags made

larger than the originals. This enabled the

hips to be packed in the bags. The hips are

an important part of the trap and on occa-

sion had been forgotten when the traps had

been taken on surveys. We also had the

drainage hole in the catch bags moved in

order to improve their efilciency.

We received our new bags and found that

we needed to change the holders on the

hips, which w^e did quite readily by con-

tacting the makers, so we were all set to try

out our new bat traps.

We have used the traps several limes

with success since they have been renovat-

ed, the most memorable being at the pre-

trip for the Scotia Camp where we caught

101 bats, many in just one night, thus

proving the elTicicncy of the system.

We would like to thank the people who
donated to the Environment Fund and also

the Managing Committee of the Environ-

ment Fund who approved our grant appli-

cation.

You can be assured that our renovated

bat traps have been put to good use and

this will be continued in the future. 'Hianks

also to Rob Oration of Ecological

Consulting Services for his assistance.

Ian Kitchen
Chyirperson

t-auna Survey Cjroup

Field Naturalists Club of Vicloria
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Studies in the geological evolution in Plenty Gorge

The Project arose Irom a work assignment

checking on the two lakes at Hawkestowe
Park for Parks Victoria, when it became
apparent that this park is situated on an old

meander of the Plenty River. The intriguing

part is that this meander is now 20 m above
the current level of llie River, indicating that

it must be a remnant of an older gorge that

existed in a stable state for a considerable

time (not just a progressive down-cutting as

normally occurs). A check of Melbourne
Water contour maps indicates that there are

similar features elsewhere along the gorge,

which it is my intention to document photo-

graphically as well as trace out former lev-

els. There appears to be no prior reference

to this by anyone, not Jutson in Royal
Society, through to more recent Melbourne
Water geological studies. Unfortunately, all

Melbourne Water references record the cap-

ping sands of the Bundoora area as being

Werribee Formation when they have all the

character of Pliocene (Brighton Formation),

and overlie what has been identified as

Quarternary basalt. The project is focused

on elucidating the origins of these latter for-

mations and the implications that this has

for the staged development of the Gorge.

1 have found that the radio dating on the

finger flow of basalt along the Plenty
Valley has been done by Ray Cooney of
Mining and Engineering Department. This

puts the age at 4 million years, as com-
pared with 1 million years for the rest of
the Newer Basalts in the region, yet all the

geological maps show the lot in one
colour, as one single event - clearly it was
not! There was a pre-existing basalt at the

time the Plenty River was diverted by the

Newer Basalt.

In November 2003 I sampled an oriented

block of basalt from the Janefield

Common (an outcropping above the Plenty

River) and arranged for three orthogonal

thin sections to be cut by Robert Douglas
at Monash University Earth Sciences
Department. Noel Schlciger has provided

the expertise for petrographic examination

of these slides, which we hope will shed

light on the age and affiliation of this

basalt linger and the direction and source

of its How. At the time of sampling, Noel

did a survey of gas vesicles and jointing

along parts of this outcrop as a means of
checking flow direction, and observed that

this is an augiie basalt, rather than having
the generally olivine character of the Newer
Basalt. We also took a sample of weathered
soil from just below the outcrop and panned
out a sample of grit, to be examined for the

presence of heavy minerals, also a valuable

strategy for identitlcation.

Possible origins for this basalt could be
Mt Cooper (Bundoora) or Flintoffs Hill

(North Greensborough), although activity

at these points has been dated around 8

million years (appreciably older), but the

source could be a minor eruption vent in

the vicinity of South Morang. A consider-

able cluster of these is still evident
between Morang and Mernda. and any one
of these may have been responsible, but it

is also possible that the relevant vent has

since been buried under the subsequent
Newer Basalt sheet.

1 have now visited six of the identified

ancestral meanders and prepared site maps
of these at large scale and 1 m contour inter-

vals. Some of these arc inaccessible and
some barely recognisable, either because of
thick vegetation or being cleared to rolling

pasture land. For each of these localities I

have field traversed on foot to define geolo-

gy that is mapped onto my plans to deter-

mine what inlluence that has had on the

development of the meanders.

At this stage I am keen to identify all

indicative features through the gorge and
from these to plot a course and vertical

profile of the ancestral gorge. Hopefully,

this will locate a point ol' interest where the

River encountered a pre-existing basalt

barrier. I want to document this photo-
graphically from the waterfall at the head

through the whole length of (he Gorge.
This is not all straightforward as access to

much of the area is difficult or through pri-

vate land. Some of it might best be cap-

tured from the air. luiture costs may relate

to photos and printing.

Noel Schleiger and 1 will be conducting

an excursion for the FNCV to the Plenty

Gorge on 27 November.

Alan Parkin
(leology Group

Field Naturalists Club of Victoria
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Casterton Minnie Hole bird hide project

Casterton Kield Naturalists Club is devel-

oping an area of land wilhiii Casterton. The
land was the fonner railway precinct and it

contains a small, pennanent walerhole. Pest

plants and animals have been controlled

and indigenous vegetation planted with the

aim of increasing the biodiversity of the

site. The current project is the construction

of a bird hide and infonnation board beside

the walerhole. A shed on another site was

donated to the project for removal by the

Club. The application for funds was for the

construction of the hide.

Unfortunately the C’lub received a tempo-

rary hold-up to their plans. The promise to

donate a building was broken but the local

Shire Council did the right thing and pro-

vided a grant to compensate for the loss of

those materials. New plans have been for-

warded to Council for approval. The group

now hopes that the completed building will

be operating by December 2004.

Ian McC alliim
President

fasterlon Field Naturalists Club

Recruitment processes of alpine plants

over elevational and environmental gradients

Alpine areas in Australia are small and

fragmented, with only 0.02 percent of the

mainland considered alpine, and have an

average of 00 days snow cover per year

(Green 109S). Alpine plant communities

face several threatening processes such as

pressure from human activities, rarity, low

nutrient availability and climate change.

Australian climate change models of the

best-case scenario suggest that snow cover

in alpine areas will decline by about 1K%
by 2030, and 30% by 2070 (Whetton cf al.

1996). Reduced snow ct>\er during winter

is likely to be a critical factor in plant sur-

vival. leading to a longer snow-free period,

and therefore a longer growing season.

Few' studies have examined the possible

responses of the Australian alpine vegeta-

tion to climate change, and little research

in Australia has utilized natural environ-

mental gradients as ‘experiments by

nature* (Korner 1999). Naturally occurring

gradients can be useful tools, compared to

manipulative environmental experiments

that can represent a pulsed event with a

pulsed answer and therefore may not

reflect persistent long-term species

responses (Korner 1999). When plant

regeneration processes are compared
across elevation gradients, theory assumes

that at higher, colder elevations, plants are

likely to be more stressed, suffer reduced

regeneration and be growth limited.

Seedling establishment and the persistence

of newly emerged individuals is also pre-

dicted to be rare in alpine environments

because of predicted life history trade-offs,

the high clonality of alpine species and the

harshness of an alpine climate (Forbis

2003). Seedling establishment is therefore

expected to be more common al lower,

sheltered sites, even among the same
species. Will the innuence of climate

change be enough to alter these processes?

In the future, could the higher mountains

support species and communities that were

previously restricted to lower elevations?

I low will plant communities be affected?

Mow wall the animal populations be affect-

ed if habitat opportunities change?

This PhD study investigates the role of

alpine plant regeneration processes with

regard to environmental gradients and

assess how Australian alpine plants may
respond to a changed climate in tlie future.

Using mountain peaks of varying eleva-

tions as a naturally occurring environmen-

tal gradient, ! may be able to predict how
climate change will intluence plant com-

munities in the future by assessing how'

recruitment processes are already alTected

by climate regimes at different altitudes.

The patterns in these processes will be cor-

related to the patterns in species' spatial

and temporal distributions, within and

between Victorian mountain lops. Patterns

seen in field experiments wall be supported

by glasshouse and growth-cabinet experi-

ments examining seed-set, seed viability

and germination rales. 1 will also run field

experiments examining soil nitrogen avail-

ability across a range of altitudes and
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investigate the prediction that lower avail-

able nitrogen at higher, cooler altitudinal

sites holds true; and relate this to plant

species distribution patterns and species

long-term survival with the additional

effects of a warmer climate.

In summary, the following questions are

being addressed:

• which species or lifc-fonns may be able

to adapt to rapid climatic changes?

• which species or life-forms may be able

to tolerate rapid change?

• which will become more competitive for

resources?

• are species' geographic locations restrict-

ed by nitrogen availability and uptake?

• will rare and threatened species be at fur-

ther risk of extinction?

Funds provided by the Field Naturalists

Club of Victoria have primarily been put

towards the purchase of temperature data-

loggers and other field equipment.

Electronic data-loggers have been set to air

and soil temperatures bi-hourly. They can

be left in place over several months and

measurements downloaded after a whole

summer or winter season. Currently I have

five such data-loggers erected on different

peaks in Victoria. The differences

observed in temperatures over the eleva-

tional gradient are correlated with patterns

in species, life-forms, seedling abundances

and the change in plant-plant interactions.

Initial results have indicated that a change

in species composition changes with alti-

tude. There appear to be no strong trends

with changes in plant life-forms over the

gradient. Other results indicate that the per-

ceived decrease in abundance in seedlings

at higher elevations may not be the case in

the Victorian Alps, with no measurable

change in seedling abundances from the

lower mountains to the higher mountains.

Further results and analysis will be

obtained during the next summer season

2004 - 2005. Cun-ently seed viability and

germinability experiments are being con-

ducted in the glasshouse and growth cabi-

nets to assess these attributes of alpine

plants over the elevational gradient.

Susanna Venn
Dcpartmenl oj'Uolany. LaTrobe University

Bundoora, Victoria 3083
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One Hundred Years Ago

Mr. G.A. Keartland drew attention to the reports in the news-papers of the enormous quantities

of caterpillars which were doing great damage to the grass and crops in various parts of the State.

Mr. C. French, jim., stated that They were the larvae of the w cll-kmwvn moth Heliolhis armigem.

Mr. J. Gabriel stated that the European Starlings were eating large quantities of the caterpillars,

and that the farmers recommended their protection on that account.

Mr. A. Coles endorsed what Mr. (iabricl said regarding the value of the Starling. He also fur-

nished a newspaper cutting regarding the destructiveness of sparrows to grain.

Mr. D. Best remarked on the enormous quaiUities of the common while butterfly, Beknois java.

spar., usually known as Pieris teiitonkh Fab, on the Buttalo Mountains, w'hcrc they appeared in

tliousands.

Mr. .1. A. Kershaw', F.E.S., stated that these buttcrilies were unusually numerous this season

almost all over the State. They were to be seen almost every day Hying along some olThe princi-

pal streets in the city and suburbs. Sydney entomologists had also remarked on the large numbers

in that State. In answer to a question, Mr. Kershaw stated that the larvae o! this species feed on

the leaves o'L Capparis milchtdli.

Natural History Notes

From The Victorian Naturalist XX, p. 115, January, 1904
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Movement and use of added hollows by River Blackfish

Gadopsis marmoratus R. in an agricultural catchment stream

Minal T Khan' -. Tariq A Khan' ’ and Michael E Wilson'-’

Abstract
River l^iacktlsh Gcuhpsis marmoratus R. are said to be dependent on hollows in submerged wood
tor spawning, yet fish can be abundant in agricullnral /ones with heavily modified riparian vcgela-

lion. To e.xplore if hollows were limiting as a refuge and spawning sites for River IMaekfish. we
added 15 hollows to each of three pools with known River Blackfish populations in a mulliple-BAC'l

design. The study stream was Ibrch (’reek in central Victoria and hollows were placed prior to the

spawning season. Before treatment River Blackfish used undercut banks followed by boulder cover
as the preferred daytime refuge at both control and treatment sites. There were no substantial

changes in the daytime refuge of River Blackfish aller addition of hollows. River Blackllsh typicallv

occupied rc.strictcd daytiinc movement range of 1-26 m. After 206 days River Blackfish were found
on average, only 3.2 m from their original location. However, cumulative movements during this

time were relatively larger (22.3 m). As newly placed hollows were not immediately utilised for

spawning we concluded that either spawning occurred but hollows were not a limiting factor or that

spawning failed to occur in any location tested. (The I’ktorian Naturalist. 12! (6). 2004. 244*253)

Introduction

River Blackfish Gadopsis marmoratus
Richardson belongs to the family
Gadopsidae. The family is endemic to

freshw'atcr habitats of south-eastern

Australia including Tasmania. The family

consists of two species. River Blackfish

and Tw'o-Spined (blackfish Gadopsis
hispinosas. Sanger (1986) considers that

River Blackfish is a complex of two
species and these taxa evolved in allopatry

following the isolation of I'asmania from

the mainland. An examination of mito-

chondrial DNA of River Blackllsh has also

supported this interprelatitin of two taxa

within this species (Ovenden el a/. 1988).

There are suggestions that River Blackfish

should be further broken into a northern

species (north of Great Dividing Range)

and a southern species (south of Great

Dividing Range) (Sanger 1986; Koehn et

al. 1994). In the present study area River

Blackfish, northern form, north of Great

Dividing Range is recorded.

The population of the River 131ackllsh

has declined since European settlement

(Koehn and O'Connor 1990a; 1990b;

Allen et at. 2002). River Blackfish were

widely distributed in Victoria, Australia.

Centre for Environmental Management. University of

Ballarat. Ballarat. 3353.

Present addre.ss: Oue*ensland Depariment of Natural

Resources and Mines. Northern Basin Laboratory.

CRC for Freshwaler Ecology. PO Bo.x 1176,

Goondiwindi. Qld. 4390.
' Pre.sent address: Murray-Darling Basin Commission.

Canberra. ACT 2601.

How'ever. many regions vvilhin the histori-

cal distribution of this species have seen a

decline in both dislribulion and abundance,

including the Loddon River system
(DNRE 2002). Like the River Blackfish,

many nali\e freshwater fish species in

Australian river systems have declined in

their range and abundance during the last

100 years and habitat changes arc fre-

quently considered a major cause (Koehn

and Morison 1990; Koehn and O'Connor
1990a and b).

River lilackfish are generally secretive,

preferring habitat such as large woody
debris (LWD) and undercut banks where

they shelter during the day (Cadwallader

and Backhouse 1983). They lay demersal,

adhesive eggs onto a hard clean substrate,

normally within hollow logs or underneath

larger rocks and boulders (Probsting ef al.

1974), which are then guarded by the male

until all eggs have hatched (Jackson 1978).

The widespread removal of logs from

streams has presumably reduced the

amount of spawning substrates available

and clearing of riparian trees has reduced

delivery of hollow LWD. In Victoria, the

removal of woody debris from streams and

the degradation of native riparian habitat

are listed as ‘potentially threatening

processes’ under the Flora and Fauna
Guarantee Ad 1998 (DCNR 1996a;

1996b). The loss of habitat for any species

may lead to a reduction in numbers. This is

particularly important for habilat-depen-
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dent species and for those species that
require that particular habitat for a critical

purpose, such as spawning. At least 15
native freshwater fish species across
Australia use LWD as a location for
spawning (Treadw'd! et at. 1999). River
Blackflsh are said to be dependent on hol-

lows in submerged wood for spawning
(Jackson 1978) yet they can be abundant in

agricultural zones with heavily modified
riparian vegetation and scant LWD (Khan
2004).

There have been limited studies on the

movement and habitat use by River
Blackflsh. Koehn (1986) and Koehn et al.

(1994) showed that River Blackflsh had a

preference for slow' water velocities, and
mean preferred w'ater depth of River
Blackfish increased with fish size. They
also showed that River Blackfish w'ere

strongly associated with in-stream debris
cover in the foim of woody debris. Koehn
(1986) used tags to obtain a preliminary
estimate of home range between 25-30 m
for River Blackfish in Armstrong Creek,
Victoria. Recently Khan et al. (2004) used
radio-telemetry to show that River
Blackflsh had a small home range of 10-26
m with strong affinity to a pool. River
Blackfish utilised slow flowing (0-20
cm/sec) and deep (40-60 cm) waters. River
Blackfish were also strongly associated

with the in-stream cover habitats of under-
cut banks and boulders. Lintermans
(1998), while tagging the Two-Spined
Blackflsh in Cotter River, ACT, showed
that the species is relatively sedentary with
an adult home range of 15 m.
Experimental studies based on introduc-

ing habitat have been undertaken exten-
sively in the Northern Hemisphere
(Angermeier and Karr 1984; Sandstrom
and Karas 2002). These studies have iden-

tified the importance of introduced habitat

and observed subsequent increases in fish

abundance and distribution after their addi-

tion. Australian studies that manipulate
variables to elucidate the mechanisms con-
trolling habitat selection by fish are limit-

ed. Koehn (1987) recorded an increase in

the abundance of Two-Spined Blackfish
after the introduction of habitat consisting

of boulders and a log weir. However, this

study contains only a single sample before
and after the habitat improvement works,
thus the results need to be interpreted with
caution. Given the limited information on
the habitat that limits River Blackfish
abundance, the present study was designed
as a standard Before-After-Control-Impact

(BACI) design experiment, with three con-
trol and three treatment sites. To explore if

hollows were limiting for River Blackfish
we added hollows at three treatment sites

Fig. 1. Location of study sites in Birch Creek in the upper Loddon River catchment. Tl, T2, T3 refer
to three treatment sites and Cl, C2, C3 refer to three control sites. Treatment and control sites were
selected randomly.
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and monitored the River Blackfish use of

added hollows either for refuge or spawn-

ing. The present study also used mark-

recapture techniques to pro\ide informa-

tion on movement, home range and habitat

preference of River Blackfish in a modi-

fied agricultural stream. There is increas-

ing interest in restoration of critical habitat,

including LWD. for native i1sh (Brooks

2002; NCCMA 2002: Brooks el al. 2004;

Koehn el al. 2004). Results from the pre-

sent study can be used to evaluate habitat

and spawning requirements of River

Blackfish and inform habitat restoration

programs.

Material and Methods
Study sites

The study was conducted on six sites in

Birch Creek (Victoria, Australia) between

October 2001 and May 2002. The creek

lies in the headwaters of the Loddon River.

The creek runs for approximately 45 km
from its headwaters flowing through the

township of Smeaton and then to the north-

east of Chines (latitude 37 24* S. longitude

144"00' B. fig. 1). The creek joins

Creswick Creek and at the conlluence they

are named Tullaroop Creek, w hich joins

the Loddon River to the north. Birch Creek

flows through a gently undulating plain

formed by episodic extrusion ol' lav a from

numerous volcanoes which gave rise to the

underlying quaternary olivine basalt geolo-

gy (Schoknechl 19S8). Birch Creek flows

throughout the year because of its regulat-

ed nature w ith water periodically released

in summer for crop irrigation purposes.

Land adjacent to the creek is used predom-

inantly for broad acre cropping and as pas-

ture for grazing livestock. Exotic willows

dominate the riparian cover of the creek.

The two willow' species present are Crack

Willow Salix fragilis xnr. fra^iHs and

Weeping Willow Salix hahylonica. with

the latter less common. Birch Creek is con-

sidered regionally significant because it

supports a population of River Blackfish

(McCjuckin and Doeg 2000).

The mean width of the sites ranged

between 4.3 and 5.6 m and mean depth

between 32.3 and 41.4 cm (Table 1 ). Mean
surface water velocity ranged between 28

and 57 cm/sec. Undercut banks and boul-

ders were the main in-stream cover. The

substrate was a mixture of bedrock, boul-

ders, pebble, sand and cobble (Table 1). A
constructed w'eir of approximately 0.3 m
height (passable by fish) served as the up-

stream boundary of site 3. However, other

sites had no natural or arlillcial barriers

upstream or downstream. The majority of

the sites consisted of large but not deep

pools.

Six pools of varying length (20-50 m)
were selected in Birch Creek and three

pools were randomly selected for treatment

(Tl. T2 and T3) and three for control (Cl.

C2 and C3, Fig.L Table 1). Transects per-

pendicular to stream llow' were positioned

at all sites at 1 m intervals and permanent

markers installed to monitor fish move-
ments. their utilisation of in-stream cover

habitat and other physical variables.

River Blackfish capture and tagging

River IHackfish were captured and

tagged al all the sites using a pulsed DC
powered backpack eleclrofisher (Model

12, Smith-r<.oot Inc., USA) set al 600 volts.

Before electrofishing, stopper nets were

placed at the upstream and downstream
limits of the study site and were left until

the last run. A check on ihe efficiency of

eleclroilshing was made at the start of the

study by making five consecutive runs al

two study sites. The efficiency of each

eiectroflshing run was expressed as the

percentage of the total number of River

Blackfish obtained in each run.

Electrofishing efficiency calculated for

River Blackfish indicated that between 81

and 00% w'erc obtained in first two runs.

Three runs were made at each site al ail

sampling events to capture the tagged fish

in the reach. On occasions when a fish w'as

missed during the third run, an additional

fourth run was undertaken to capture the

missed individual.

A total of 1 13 River Blackfish were

marked. All River Blackfish >12 cm (to

maximise fish size relative to tag weight)

total length were tagged with sequentially

numbered modified dart lags. All collected

fish, irrespective of total length, were fin

clipped on the anterior and posterior of the

dorsal fin (Wydoski and l-mery 1983).

These individuals were recognised by their

unique combination of length, weight and

fin clipping. Fish were anaesthetised in 10 1
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Table 1. Average of physical and in-stream cover variables recorded at six study sites in Birch

Creek used for movement and habitat studies on River Blacktish. * — treatment sites; # = control

sites

Habitat variables Study sites

1* 2# 3* 4# 5# 6*

Width (m) 4.3 4.6 4.7 5.1 4.8 5.6

Depth (cm) 38.2 38.1 34.6 32.3 41.4 39.4

Velocity (cm-sec) 30 36 57 41 28 32

In-stream cover (%)
Undercut banks 9 19 6 8 4 5

Boulders 4 7 11 4 1 16

Large woody debris 3 0 0 0 0 0

Coarse woody debris 6 2 4 0 0 2

In-stream vegetation 7 3 5 7 1

1

2

Open areas 71 69 74 81 84 75

Substrate composition (%)
Bedrock 12 22 14 0 0 1

Boulder 12 14 27 14 6 34

Cobble 12 14 19 11 15 26

Pebble 26 14 15 23 22 12

Sand 20 14 10 22 19 11

Silt 9 11 9 18 24 10

Clay 10 11 6 12 14 6

of creek water with 10 ml clove oil as

described in Anderson et al. (1997). After

regular opercular movement had ceased,

each individual was weighed and total

length measured to the nearest mm. Fish

were then placed dorsal side down on a

moist wooden board and held in that posi-

tion during surgery. Tags were threaded

with monofilament plastic thread and the

thread inserted by needle through the mus-

culature of the upper back, immediately

anterior of the insertion point of the dorsal

fm, and the tag was then lied close to the

body. Earlier aquarium trials using tags

(N=6) over a fortnight on River Blackfish

did not show adverse effects or any

observable change in locomotion ability

and all fish retained tags. Fish were placed

in holding buckets for a minimum one-

hour recovery period, during which time

they were observed frequently. After

recovery they were released as close as

possible to the initial point of capture.

Mature fish were considered those >15 cm

in total length (Koehn et al. 1994).

Addition ofhollows

The experimental design was based on a

multiple BACl design (Underwood 1996),

with the intent to search for differences in

habitat use by River Blackfish between

sites with added hollows (treatment) and

those without added hollows (control). At

each treatment site (Tl, T2 and T3) five

hollow wooden logs, five hollow bricks

and five hollow PVC pipes were added to

the centre of the channel at randomly

selected locations. Wooden logs varied in

length from 24-28 cm and in diameter from

12-26 cm with a hollow diameter of 4-20

cm. Hollow concrete bricks were 40 cm
long and 19 cm wide with two rectangular

‘hollows’ of 15x7 cm. PVC pipes were 35

cm in length and 8 cm in diameter.

All sites were monitored on 13/10/01 and

20/10/01 prior to adding hollows. Sites

were monitored two days after hollows

were added, then fortnightly for six weeks,

then monthly for five months to assess

occupation.

Fish movement
At all the sampling events both treatment

and control sites were electrofished to cap-

ture the tagged fish and record their day-

time refuge and location relative to the per-

manent bank markers. Initially fish move-

ment at all sites was monitored 7 days after

release, followed by 1 I days, then fort-

nightly for six weeks, then monthly for

five months. The daytime refuge occupied

by each fish was recorded and the move-

Vol. 121 (6) 2004 247



Research Reports

Table 2. Total number of tush present, length range (cm), weiuht range (g) and mean percentage of
fish (±SE) occupying each daytime refuge prior to addition of follows at treatment and control sites.

Mean of two sampling events, 13/10/01 and 20/10/01 Ucb^undercut bank, Bld=boulder, lnv=in-
stream vegetation, Opn^open areas.

Total
fish

Length
(cmT

Weight

(si:

Daytime refuse
Ueb Btd Inv Opn

Control
Cl 14 8-85 68±4 28±7 0 4±4
C2 18 6.5-21.5 7-80 56±6 19±3 14±3 11±0
C3 22 6.5-22 7-85 70±2 7±2 16±2 7±2

Treatment
Tl 2l 8-24 9-95 69±7 7±2 17±2 7±2
T2 19 6-22 7-85 58±5 32±0 8±3 3±3
T3 19 7.5-23.5 8-90 53±5 47±5 0 0

All sites 113 6-24 7-95 63±3 23±6 9±3 5±2

Lenitth (cm)

T1 DT2 BT3

Fig. 2. Length frequency distribution graphs of River Blackfish at three control (C1-C3, upper

graph) and three treatment (T1-T3, lower graph) sites in Birch Creek before additon ofhollows.
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ment range of an individual fish was deter-

mined as the furthest distance upstream
and downstream from the original position

at which the fish was observed. The dis-

tance moved between each sampling event

and the distance moved from the original

location at each sampling event was also

determined.

Habitat use measurement
The in-stream cover variables utilised by

River Blackfish over the study period were
measured quantitatively. Tagged fish were

captured at each sampling event using a

pulsed DC backpack eleclrofisher. The
exact position where each individual fish

was first seen was marked with a num-
bered float attached by a cord to a sinker

(Gatz ei ai 1987). The tlsh were placed in

a bucket for later data collection with a

number corresponding to a number on the

weight and float in the creek. After elec-

irotlshing was completed, in-slrcam cover

habitats such as undercut banks, boulders,

in-stream vegetation and open areas were
measured at the position of each float. Fish

presence in the added hollows was con-

firmed by putting a hand net around the

hollow, covering it fully and then disturb-

ing the hollow and collecting the fish in

the net. This procedure was repeated until

no more fish were present in hollows. The
fish were placed in a bucket for later data

collection.

Results

Habitat occupation before treatment

Before adding hollows there w'ere 21

River Blackfish at site Tl, 19 at site T2
and 19 at site T3 (Table 2). River
Blackfish were strongly associated with

the in-stream cover habitats of undercut

banks, boulders and in-stream vegetation.

Undercut banks were the preferred daytime

refuge (60%) of River Blackfish, followed

by boulder cover (29%), in-stream vegeta-

tion (8%) and open areas (3%). Control

sites had 14. 18 and 22 River Blackfish at

CT. C2 and C3 respectively, with similar

daytime refuge preferences (65% undercut

bank, 18% boulder cover, 10% in-stream

vegetation and 7% open areas).

Size class distribution of River Blackfish

suggested that adults (>15 cm in length)

were dominant at all sites, forming 56% of

the total population, followed by young-of-

the-year (<10 cm, 25%) and yearlings (10-

15 cm, 19%, Fig. 2). Recapture rates were
not different between the size classes of
River Blackfish.

Habitat occupation after treatment

There were only slight changes in the

abundance of fish at treatment and control

sites. Of the 113 fish, 101 fish were recap-

tured seven months after adding hollows

(Table 3). After adding hollows, only four

out of 101 fish were ever found in an

added refuge structure. (9ne River
Blackfish selected a hollow wooden log

and another selected a PVC pipe at site Tl

two months after introduction. At sites Tl

and T2 a total of two River Blackfish each

selected a concrete block after approxi-

mately two months. No fish selected added

refugia at site T3. No fish were recorded in

the same hollow on two consecutive sam-

pling events. Over the sampling period we
found 20% of added hollows (9) blocked

by sediment, and 60% of added hollows

(27) occupied by Common Yabbies
Cherax destruclor. There were no substan-

tial changes in the overall proportion of

each daytime refuge type at any sampling

event (Table 3). However, individual fish

did alter their location and preference

between sampling events.

Fish movement
There were no observable ill effects of

the repeated electrofishing on the River

Blackfish. Similarly there were no nega-

tive impacts of tags on condition of River

Blackfish. Individual River Blackfish

showed affinity to a site with the recapture

rate above 90% across all sampling events.

Only 1 2 of 1 1 3 fish were unaccounted for

over the seven month study period.

However, small-scale movements were
recorded at each site. Over 60% of fish

were located at least one metre from their

previous position for samples taken four

days apart (Table 4). This percentage
increased to 70-84% as the time between
consecutive sample events increased to

between 7 and 40 days. Over a study peri-

od daytime movement range of River
Blackfish varied from 1-26 m and mean
movement range for all fish was 8 m. On
average fish were found approximately 1.5

m from their original location when sam-
pled at a four-day interval. As the time

Vol. 121 (6) 2004 249



Research Reports

Tabic 3. Mean percentage (± SE) of River Blackllsh occupying daytime refuges in three control and

three treatment sites in Birch Creek for 10 sampling events after addition of hollows to treatment

sites. Wol=wooden log, Cbl=concrete block, P\p"=PVC pipe, Ucb^^undercut bank. Bld^boulder,

Total

fish

Added hollows

Wol Cbl Pvp
Daytime retime

Ueb Bid Inv Opn

Controls

Cl 13 - - - 70±4 24±3 0 6±2

Cl 15 - - - 70±4 18±1 7±2 5±2

C3 20 - - - 77±2 10±| 10±1 3±1

Treatments

T1 18 1±1 1±1 1±1 65±3 14±3 13±2 5±1

T2 17 0 i±l 0 71±1 18±1 9±1 1±1

T3 18 0 0 0 70±2 30±2 0 0

All sites 101 <1 <1 <1 7i±2 19±2 7±1 3±1

between sampling events increased fish two years of observations (2000 and 2001 ).

were found, on average, 21-3 m from their However, in each year electro-fishing sur-

original location. Even after 206 days fish veys recorded young-of-the-;year recruits

were found, on averaue, only 3.2±0.4 m across th e nine surveyed sites (Khan

(mcan±S.E) from their o riginal location. 2004). Six of these sites w'ere used in the

[)uring that time average cumulative
movements were relatively larger (mean

cumulative distance moved 22.3 m).

Discussion

In the present study there were no nega-

tive impacts of tags on condition of Ri\ er

Blackflsh presumably because the ratio of

tag to body weight was low. Recapture rate

of the lagged llsh w as high, with over 90%
of marked fish being recaptured in the

same pool seven months later. The few'

llsh not recaptured may have died or emi-

grated or not been recaptured. The reasons

for high recapture rates were the shallow

nature of the creek and small home range

of River Blackfish. Water depth at the

study sites rarely exceeded 50 cm.

River Blackllsh did not spawn in added

hollows. It is unknown whether spawning

did not occur at any site or spawning

occurred but not in added hollows.

Spawning of River Blackfish occurs during

October and November when water tem-

perature exceeds 16" C (C'adwallader and

Backhouse 1983). The spawning period of

Blackfish coincided with the present study;

how'ever, w'e could not conclusively identi-

fy the spawning locations of River

Blackfish at any of the six sites. Similarly

Khan (2004) failed to identify conclusively

spawning locations in Birch Creek over

present study and there were no notable

differences in environmental characteris-

tics between the present study period and

that of2000 and 2001 spawning seasons.

The importance of cover to fishes in the

lotic (running water) environments arises

because they serve as protection from high

current velocities and predation (I’ausch and

White 1981; Angermeier 1992). The most

obvious reason why River Blackfish did not

use the added hollows is because abundant

preferable cover was available nearby.

Fausch (1993) reported only a weak
response by Coho Salmon Oncorhynchus

kisiitch to added overhead cover in a natural

stream and he noted that few C’oho Salmon

used artillcial structures because abundant

natural cover was available nearby.

Koehn ( 1987) found that boulders placed

in the Ovens River markedly increased the

numbers of Tw'o-Spined Blackfish; howev-

er, the author concluded that fwo-Spined

lilackfish, being smaller and more slightly

built than River Blackfish. appeared to be

able to utilise such in-stream niches more

effectively. The hollows in the present

study were added to the center of the chan-

nel. This may have been a disadvantageous

position in terms of overall cover and fish

exposure to high stream velocity. Koehn ei

al. (1994) show'ed that River Blackfish had

a preference for slow water velocities.
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Similarly Khan et al. (2004) using radio-

telemetry showed that River Blackfish
utilised slow flowing (0-20 cm/sec) waters.

Future research may involve testing addi-

tion of hollows in close proximity to the

abundant cover adjacent to stream banks
and testing whether River Blacktlsh utilise

the added hollows.

The location of egg laying in the highly

modified study stream is clearly critical to

ongoing maintenance of the River
Blackfish population. Hollows are rare al

all the sites studied (Khan 2004). Khan
(2004) recorded only one substantial piece

of LWD from the six studied sites. This
was exotic willow wood and without sub-

stantial hollows. The stream is predomi-
nantly lined by willows and exotic pasture,

with the former expected to deliver LWD
with lower longevity and propensity for

hollows than that of the indigenous River
Red-gum Eucalyptus camaidulensis. River
Red-gum would have been expected to

dominate the riparian zone prior to

European settlement. Hollows may be
important spawning sites in other systems
(Jackson 1978; Koehn and O'Connor
1 990b) but do not appear to be so in select-

ed sites of Birch Creek. River Blackfish

have adhesive eggs and may use the under-
side of cobbles and boulders for spawning
(Probsting et al. 1974). During electro-

fishing surveys. River Blackfish were fre-

quently captured from boulder refuges and
some of these may have been spawning
sites. However, boulders were not always
present in reaches that appeared to suppoit

spawning.

Large differences were also recorded in

the type of in-stream cover used by River

Blackfish in the present study than that in

previous studies. For example, Jackson
(1978) found a close association between
River Blackfish and stream snag areas.

Koehn (1986) showed River Blackfish
were positively associated with organic
debris 50% in density. These studies were
conducted in streams with undisturbed
native riparian vegetation and the streams

contained considerable quantities of
woody debris. In the present study River
Blackfish were most strongly associated

with undercut banks. In agricultural
streams such as the study creek, with heav-
ily modified riparian vegetation and in
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which woody debris is lacking. River

Blackfish are occupying novel habitats.

Two interesting conclusions can be drawn
from this observation. Firstly. ri\cr restora-

tion works must be informed by empirical

evidence of habitat llexibilily in target

organisms- In some locations woody debris

may be appropriate and in other circum-

stances undercut banks ma\' achieve a sim-

ilar outcome for River Blackfish habitat

restoration. Secondly, the undercut banks

in the study creek were associated with

willows, a weed of national significance.

Willow removal is ongoing along Birch

Creek and many other Victorian streams

and the consequences for in-stream habitat

and aquatic fauna have not been examined.

Most River Blackllsh were using under-

cut banks as daytime refuges. Most under-

cut banks appeared to be a complex of cav-

ities and hollows frequently armoured by

willow root mats. It is possible that these

are used as spawning sites for two possible

reasons: firstly, undercut banks were most

frequently occupied by River Blackfish:

secondly, they appear to be the only suit-

able habitat in some silt lined channels

devoid of LWD. Underwater surveys of

undercut banks would aid our understand-

ing of the nature of River Blackl'ish

refuges and whether they arc used as

spaw ning sites.

River Blackl'ish typically occupied
restricted daytime movement range (1-26

m) throughout the study period. Aflniily to

a pool but frequent movements between

refuges is indicated by the observation

that, on average, fish had moved only 3.2

m from their original position but had

mean cumulative movements of 22.3 m by

the end of the study. These results are sim-

ilar to those obtained from other studies on

River Blackllsh (Koehn 1986: Khan ef uL

2004) and ‘fwo-Spined Blackfish

(Lintermans 1998). Koehn 0086). while

studying the movement of River lilackfish

in Armstrong Creek. Victoria, using mark-

recapture methods, showed a preliminary

estimate for River Blackfish home range

was 25-30 m. Khan e! al. (2004). while

studying the movement and habitat use of

River Blackfish in a highly modified cen-

tra! Victorian stream (Birch Creek), using

radio-telemetry, concluded that the l^iver

Blackfish is a sedentary species with a

small home range and strong affinity to a

pool. At a diel scale they reported that

there were no significant differences in

River Blackfish movement between day

and night. River Blackfish were also

strongly associated with the in-stream

cover habitats of undercut banks and boul-

ders (Khan el al. 2004). Lintermans ( 1998)

showed that the Two-Spined Blackfish is a

relatively sedentary species with an adult

home range of approximately 15 m in

Cotter River. ACT. These results on the

movement and habitat use of Ri\er
Blackfish and fwo-Spined Blackllsh are

similar to the present study and confirm

that the River Blackfish is a sedentary

species with a small home range and are

strongly associated wdth in-stream cover

habitats.
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Are intertidal invertebrates adequately

protected in Victoria?

Karen McNaught' - and Geoff Wescott'

Abstract
Inlerlidal invcnebralcs are under pressure from belli direct and indirect threats, the most serious

being from over-exploitation, habitat loss and alteration, decline in water cjualiiy. introduced species

and pathogens, and global warming. This article explores the current prolecli\e mechanisms in place

that provide some protection to intertidal invertebrates in Victoria and looks at a case study ol'

Western Port. Victoria, fhe results of the case .study indicated a general consensus that intertidal

invertebrates are not adequately protected in Victoria. Tlie recommended actions to ensure adequate

protection in the future are an amendment to cuJTeni legislation, increased education and greater law

enlbrcemeni. and further implementation of the concept of integrated coastal /one management. (7/n’

Vwionan Naiwalist 121 (6) 2004, 254-20.’)

Introduction

Of the 33 recognised animal phyla. 32

are made up of invertebrates. 28 of which

are found in the sea and 13 of which arc

exclusively marine (Land Conservation

Council (LCC) 1993). Despite this, the

knowledge of invertebrates {animals with-

out backbones), particularly marine macro

and micro-invertebrates, is generally poor

and their ’public image' is generally low.

The intertidal zone is defined as the area

between low and high tides that is subject

to daily changes in physical conditions

from tidal movement (Ln\ ironinent

Conservation Council (LCC) 2000).

Victoria's intertidal zone consists of a vari-

ety of habitat types including sandy beach-

es, mud and sand Hats, rocky platforms,

seagrass meadows, saltmarshes, estuaries

and mangrove forests. Animals living in

this zone have had to adapt to the constant

changes and extreme conditions of expo-

sure at low tide to ensure their survival.

Coastal zones throughout the world are

among the most heavily exploited areas

because of their rich resources (Post and

Lundin 1996). It is commonly realised that

human populations are increasing faster in

coastal areas than in areas inland, which

puts increased pressures on infrastructures,

natural habitats and other resources.

Approximately 80% of Victorians live

within the coastal zone (Wescott and

School of Ecology and Enviroimjcnt, Ocakin
University, 221 Burwood llwy. Burwood. Victoria

.3125. fiTTiail; vvcscott(£/:dcakin.edu.au
' School of Psychology and Sociology, Ccniral

Queensland University, Bruce Hvvy, Rockhampton,

Queensland 4701

McBurnie 2000), and because the intertidal

zone is the most accessible coastal area it is

consequently under pressure from human
visitation and use.

Cicin-Sain and Knecht (1998) outlined

two reasons why an integrated approach to

management is favourable for the marine

environment. The first reason is due to the

dynamic physical nature of the coastal

zone; various uses, both marine and terres-

trial. can affect other parts of liie coastal

zone. The second reason is due to the

effects ocean and coastal users can have on

one another. This integrated approach to

management maximises the benefits pro-

vided to humans by the coastal zone and

minimises the conllicts and harmful effects

of human activities upon each other, on

resources and on the environment.

Beatley (1991) reported that coastal and

marine biodiversity liad received much less

attention in recent years compared with the

terrestrial environment. Yet the threats to

coastal biodiversity are no less serious than

the threats to the terrestrial environment.

The major threats and impacts resulting

from human use have been described by a

number of authors (Traill and Porter 2001;

Australia State of the Lnvironment
Committee 2001: Natural Resources and

Lnvironment (NRH) 1997: New 1995) and

can be summarised as:

• overexploitation of resources,

• habitat loss and alterations.

• decline in water quality,

• introduced species and pathogens and

• global warming.
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The Australian and Nev^ Zealand Environ-
ment and Conservation Council (ANZECC)
and Biological Diversity Advisory
Committee (2001 ) report that highest priori-

ty research for conservation should include
areas with communities that are poorly
understood such as marine, especially lit-

toral (intertidal) and also poorly knowm tax-

onomic groups such as invertebrates.

There are a number of reasons why knowl-
edge of marine invertebrates is limited:

• Invertebrates lack the popular appeal or
profile of the more studied charismatic
megafauna such as dolphins or penguins.

• Marine studies typically focus on com-
mercially exploited species, usually llsh

or larger invertebrates.

• Scientific expertise in these fields is lim-

ited.

• Funding for research in general is limited.

The importance of improving knowledge
of marine invertebrates is crucial. As an
example, around one third of Victoria's

crab species are restricted to intertidal

habitats, therefore to preserve crab species

diversity, protection of the intertidal zone
is essential (Traill and Porter 2001). There
is also an obligation to conserve all species

for future generations. Without knowledge
of the needs and wants of future genera-
tions it is not possible to say which species

will prove to be useful. Most importantly
there is an obligation to conserve all

species for ethical and moral reasons
whether they are of immediate benefit to

humans or not.

A number of authors (Horwitz et al.

1999; Allen 1999; Lunney 1999) have
made reference to the importance of
improving the ‘public image' of inverte-

brates if they are to be successfully con-
served. In conclusion this short review
highlights the potential threats to intertidal

invertebrates in general and the need to

conserve their associated communities.

Review of Current Protective Status in

Victoria

This study was established to answer the

question: Are intertidal invertebrates ade-

quately protected in Victoria?

Two approaches to the protection of
intertidal invertebrates can be adopted, the

first being protection of individual species.

This requires identifying vulnerable or

threatened species so they can be managed
to ensure they are successfully conserved.
The second approach is protection of entire

ecosystems or habitat types. This approach
is generally favoured for invertebrate con-
servation as it does not require specific
knowledge of the taxonomic composition
of the community or life histories of com-
ponent species.

There is no form of legislation estab-
lished primarily for the protection of inter-

tidal invertebrates in Victoria. Apart from
the Whale Protection Act 1980, marine
protection in Australia is not generally a
systematic species-level approach (Jones
and Kaly 199.S). However, the protection
of intertidal invertebrates in Victoria falls

under a number of other institutional

arrangements, and given that the jurisdic-

tion of the Victorian coastline is at the
state government level, the following is an
outline of the most prominent Victorian
arrangements for the protection of inter-

tidal invertebrates.

Fisheries Act 1995
The primary puipose of the Fisheries Act

1995 is to provide a modern legislative

framework for the regulation, management
and conservation of Victorian fisheries

including aquatic habitats (Fisheries Act,
Section 1. 1995).

Fisheries Regulations 1998 under the
Fisheries Act 1995
The Fisheries Regulations 1998 are made

under sections 153 and I55C of the
Fisheries Act 1995 (Fisheries Regulations,

Section 102, 1998). Formerly known as the

‘Shellfish Protection Regulations' they
provide direct protection to intertidal

invertebrates as follows:

Under Division 3 - General fishing
offences:

• Regulation No. 512. States that a person
must not take marine invertebrates other

than marine worms from Port Phillip

Bay in the intertidal zone.
• Regulation No. 524. States that a person
must not, between the eastern side of
Thompsons Creek at Breamlea and Arch
Rock al Venus Bay, take any mollusc
from the intertidal zone.

• Regulation No. 525. Stales that a person
must not use a scoop, dredge, fork, spade.
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rake, shovel or other hand-held digging

implement for taking or attempting to

take molluscs or other marine inverte-

brates: or use a bait pump with a barrel

exceeding S-5 centimetres in tliameter. in

the intertidal zone (Fisheries Regulations.

Division 3. 1998) in Victoria.

Flora ami Fauna Ciuarantee (FFCi) Act
1988

The only marine invertebrates listed on
the FF(j Act 1988 are two species of
marine opisihobranch (sea slugs), which
are listed as threatened under Schedule 2.

The taxa are RUnydoris yalhana and genus

Rhodope. ! low ever, neither of these has an

Action Statement for its conservation. The
main threats to these two taxa are from

loss of habitat through coastal develop-

ment, decline in water quality, and inva-

sion by other species due to physical dis-

turbances. The San Remo Marine
Community is also listed as threatened

under Schedule 2 of the FFG Act 1988 and

this has an .Action Statement.

Coastal Management Act 1995

The primary purpose of the Coastal

Management Act 1995 was to establish the

Victorian Coastal Council (VCC) and to

conserve the Vicl(>rian coast. I'his Act is

described by Wescotl (1998) as having a

pivotal role in the implementation of inte-

grated eoaslal zone management in the

State. This Act indirectly assists in protec-

tion of intertidal invertebrates through rec-

ommending the management of entire

ecosystems and habitat protection.

Victorian Coastal Strategy 2002 under the

Coastal Management Act 1995

The Victorian Coastal Strategy 2002 was
prepared by tlie VC’C’ and approved by the

state government in line with the Coastal

Management Act 1995. The Strategy is a

legislative document based on integrated

coastal zone mattagemeiU principles and

aims to provide for long-term planning of

the Victorian coast (VCC 2002).

National Parks (Marine National Parks

and Marine Sanctuaries) Act 2002
(amendment of the National Parks Act

1975)

Ninety-six percent of the Victorian coast

is crowm land, and more than one third of

this is managed under the National Parks

Act 1975 (VCC 2002). The protection of

the intertidal zone under this Act is a

'grey' area, as in most cases the f isheries

Act 1995 takes precedence over any other

legislation. The National Parks Act 1975 is

primarily concerned with the conservation

of terrestrial ecosystems ( ECC 1998).

which is one of the reasons why in the past

\ arious reports have made recommenda-
tions for cither new legislation or an

amendment to existing legislation for

marine protected ureas (KCC 1998. 1999.

2000). The National l*arks Act 1975 w'as

amended in 2002 to make provisions for

marine protected areas (MPA). MPAs are

one way to improve marine conservation

but high protection (or 'no-take' areas’) in

Victoria currently cover only 5.3% of
coastal w^aters.

Victorians System of Marine National
Parks and Marine Sanctuaries - Draft
Management Strategy 2002

This draft Strategy applies speeitkally to

the 13 marine national parks and the 11

marine sanctuaries that were legislated in

June 2002. The main purpose of this draft

Strategy is to provide the manager (Parks

Victoria) of these highly protected areas

clear and consistent planning and manage-

ment guidelines for the next 7-10 years

(Parks Victoria 2002). 'Iliis Strategy will

provide protection to inlerlidal inverte-

brates through habitat protection but only

if they are located inside a reserve.

Crown Land (Reserves) Act 1978

The majority of the remaining coastal

C’rown land ru^l managed under the National

Parks Act is managed under the Crown Land

(Reserves) Act 1978. Marine and coastal

environments can be reserv ed under this Act

(HCC 2000). Land reserved under this Act

may have a ('ommiltee of Management
appointed by the Minister of Idivironment.

This Act provides protection to intertidal

invertebrates in the form of habitat and

entire ecosystem protection if the reserve is

declared to low tide mark or lower.

Victorian Biodiversity Strategy 1997

This Strategy is a policy document rather

than legislative and therefore has a less

direct impact on marine protection com-

pared with other legislations. However,

this is a significant document for conserva-
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tion of intertidal invertebrates in terms of
maintaining healthy ecosystems.
Additionally, this document provides an
educational tool which is an important fac-

tor in marine conservation.

Overall. Victoria has no spccitlc legisla-

tion or regulations aimed primarily at the

protection of intertidal invertebrates across
the State. Instead there is a ‘mosaic’ of
individual regulations and legislation that

contribute to intertidal invertebrate conser-
vation in specific sections of the coastline.

Even in these limited areas it is doubtful if

there is any effective direct conservation of
intertidal invertebrates.

In an attempt to further clarify the current

position in Victoria a case study of
Western Port was carried out by the senior

author.

Case Study: Analysis of the Adequacy of
Protection of Intertidal Invertebrates in

Western Port

Western Port was chosen as the site for a

case study for a number of reasons:
• Western Port has a tidal range of up to

3.1 metres, compared to both Port
Phillip Bay and the Victorian open
coast, which are on average around 0.9

metres (LCC 1993).

• Western Port supports a particularly
diverse range of intertidal habitat types

(NRE 2002).

• The vast majority of Western Port
(52 325 ha) is listed as a Ramsar' site

and is well known to support large num-
bers of migratory wading birds (Western
Port Regional Planning and Co-ordina-
tion Committee 1992).

• Western Port has a well-documented his-

tory particularly in relation to seagrass

dieback during the 1970s and 1980s
(NRE 1997).

Western Port was first explored by
Europeans in 1798 by George Bass
(Shapiro and Connell 1975) and it is the

more eastern of two major bays in the

Melbourne region. It is situated around 80
kilometres south-east of Melbourne, bor-

dered by the Mornington Peninsula to the

west. Koo Wee Rup plain (formerly
‘Swamp’) to the north and the South
Gippsland hills to the east. Intertidal habi-

' Convention on Weiluiuls held m Ramsar, Iran in 1971
for Wetlands oflntemational Importance particularly

for waterbird habitat.

tat types surrounding Western Port include

intertidal rocky reefs, mud and sand flats,

mangroves, seagrass beds and sandy
beaches.

The method adopted for the case study
was a literature review of material pertain-

ing to intertidal invertebrate protection,

and a mailout questionnaire asking those
with assumed knowledge in this area for

their expert opinions on intertidal inverte-

brate conseiwation issues. A mailout ques-

tionnaire is the most efficient method to

gain information for this type of research

project in terms of researcher time, effort

and cost (Robson 1993; Burdess 1994).
The sample type as described by Robson
(1993) was ‘extreme case' which is

defined as concentrating on extreme values
when sampling, to throw a particularly

strong light on a phenomenon of interest,

in this case the protection of intertidal

invertebrates in Western Port. The ques-
tionnaire was designed to be answered by a

number of coastal stakeholders.

The methods used to obtain the list of
potential participants was similar to the

method used by Knecht et al. ( 1 996) where
knowledgeable individuals were contacted
to obtain their perception of a particular

issue, in this case the protection of inter-

tidal invertebrates. Knecht ei at. (1996)
identified three major groups that they
believed were the most knowledgeable,
these being coastal managers, coastal inter-

est groups and academics.

The same questionnaire was sent to the

three ‘stakeholder’ groups in this study.

The format of the questionnaire consisted

of both open-ended and closed-ended
questions. Although a number of authors

(Dillnian 1978; Lockhart 1984; Bourque
and Fielder 1995) have found that open-
ended questions are not preferable for

mailout questionnaires, including some of
this type of question allowed for the partic-

ipants to express their opinions and per-

ceptions. The open-ended questions were
designed specifically so the responses
could be divided into a limited number of
categories. This ensured that the responses
could be analysed in a meaningful way.
The majority of the questions were

ciosed-ended although many of the ques-
tions requested further comments. This
format was aimed at gaining as much
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information as possible about this spe-

cialised topic.

Potential participants were sourced from
a wide range. Generally coastal managers’

names were obtained from the internet or

\ ia phone. Coastal interest groups were
obtained primarily from relevant friends

groups and committees of management.
The academic and individual researchers

were compiled by networking with indi-

viduals with coastal e.xpertise. especially

expertise with intertidal invertebrates.

The questionnaire was divided into four

parts: background information, threats,

intertidal protection and personal informa-

tion. The questions were short and specific

to encourage a higher response rate (a copy
can be obtained from the senior author).

Results and Discussion

One hundred and sixty-six questionnaires

were sent out to coastal ‘stakeholders'

inviting them to participate in this

research. Table 1 summarises the overall

response rale to the questionnaire. Table 2

summarises the response rate for each of

the three stakeholder groups.

The sample si/e for each group was rela-

tively small when treated individually, and

as there was no significant difference

between the three groups in relation to the

rate of questionnaires returned or answers

provided, it was decided to combine the

results into just the one group for analysis.

The response rale of the questionnaires

that can be used (42% were returned with

the consent fomi) was fairly evenly distrib-

uted across the three stakeholder groups.

This is a very good response rale as

Bourque and Fielder (1995) report that for

a single mailing with no incentives, such as;

this project, the researcher should expect no

better than a 20% response rale. 4'his possi-

bly reflects the interest in the topic amongst

the stakeholders.

The major threats and impacts to inter-

tidal invertebrates in Western Port per-

ceived by respondents

The results basically fell into two broad

categories: direct and indirect threats. The

issues causing the highest concern among
the participants are the indirect threats,

especially loss of critical habitat types such

as mangroves and seagrass. In the past

mangrove forests have been cleared to

Table 1. Participants' response to the question-

naire.

Response No. of
Questionnaires

Returned with eonseiU form 6K
Returned with out consent form 7

Phoned or wrote to say they

could not complete the questionnaire 7

Returned to sender 3

Did not respond at all 8

1

Total sent out 166

Table 2. Response rale of different stakeholder

groups.

No. No.
Sent Returned Rate

Coastal

managers
C'oastal

54 24 44%

interest groups 79 31 39%
Academics 30 13 43%

Total 163 68

make way for coastal development
(Chapman and Underwood 1995; LCC
1993). However, the greatest loss of man-
groves in Western Port has not been from

clearing but from die-back, probably due

to the disturbance of water currents and

sand movement from activities such as

dredging (Western Port Regional Planning

and Co-ordination Committee 1992;

Chapman and Underwood 1995). Loss of

seagrass in Western Port has been an issue

dating back to the early 1970s (LCC
1993). Participants believe that the health

of seagrass is vital for the survival of the

entire food chain including invertebrates,

fish and wading birds. When asked how
important habitat protection is in terms of

maintaining biodiversity of intertidal

invertebrates, 67 out of 68 of the partici-

pants answ'ered very important, the other

person thought it was fairly important.

Most of the participants recognised habitat

protection as the key to maintaining biodi-

versity; a common response was ‘no habi-

tat, no invertebrates', (^ne typical response

w as, ‘habitat destruction is the quickest road

to species extinction’. The need to protect

whole ecosystems rather than individual

species W'as also commented on, as often it

is not known exactly what species exist.

Water quality was also a concern particu-

larly in relation to sedimentation and nutri-

ents from the catchment area. One typical
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response was ‘Fm more concerned about
habitat degradation from sediments and
nutrients in the catchment, Fm not that

concerned about the ‘take’ (collection) of
marine invertebrates’. The health of the

catchment area is important for the domi-
nant intertidal habitat types in Western
Port including seagrass, mangrove forests

and mud flats.

The direct threat to intertidal inverte-
brates was said to be from overexploitation

resulting from collection of invertebrates

for bait and illegal harvesting. Participants

also seemed concerned about the overall

lack of general awareness of intertidal

invertebrates. Previous studies have shown
that despite legislation and sign posting
illegal collecting still occurs in some areas

(Keough el al. 1993; Keough and Quinn
2000). It is not known whether illegal har-

vesting occurs because of a lack of aware-
ness or if it is deliberate.

Authorities with primary responsibility

for the protection of intertidal inverte-

brates in Western Port

Participants were asked who they
believed was responsible for the protection

of intertidal invertebrates in Western Port.

It is interesting to note that whilst most
participants thought more than one organi-

sation had primary responsibility for the

protection of intertidal invertebrates, some
actually wrote that they were not sure who
was responsible, and five participants
thought no one was responsible. If these

specific coastal ‘stakeholders' selected for

their assumed knowledge of invertebrates

and coastal management are unsure who has

primary responsibility for the protection of
intertidal invertebrates, then it seems unlike-

ly that the general public would be able to

make the distinction. Similar conclusions

were drawn by the Australia State of the

Environment Committee (2001), which
described management of the coastal envi-

ronment including the catchment and estuar-

ies as fragmented among many agencies at

local and state level. Wescott (1995) had
reported that there were 29 separate acts and
about 1 60 separate agencies with a role on
the Victorian coast prior to the Coastal
Management Act 1995 being declared,

therefore it is not surprising that there is

some confusion! Even after the Act came

into force and there were some departmental

amalgamations, the VCC (2002) reported a

multitude of agencies and regulations/ legis-

lation.

Authorities that should he given primary
responsibility for the protection of inter-

tidal invertebrates in Western Port
The majority of participants believe that

Natural Resources and Environment
(NRE) (now' split into the Department of
Sustainability and Environment (DSE) and
Department of Primary Industries (DPI))
should be given primar>' responsibility for

the protection of intertidal invertebrates.

This is probably because NRE was respon-
sible (al the time of the survey) for the

enforcement of the Fisheries Act 1995 and
especially the Fisheries Regulations 1998
under which the majority of the infringe-

ments in relation to illegal collecting of
invertebrate species occur. The participants

did not specify which agency/group of
NRE should have the responsibility, e.g.

Fisheries (now DPI) or Flora and Fauna
(now' DSE). How'ever, some made the
comment that it should be a conservation

focused agency as opposed to an exploitive

focused agency (not the Fisheries Depart-
ment). Two people actually suggested a

new organisation be established primarily

for the protection of intertidal inverte-

brates, although as previously stated, since

many separate agencies already have a role

in the coastal -^one, it is difficult to argue
for an additional one.

Actions required to ensure intertidal
invertebrates are adequately protected in

Western Port

Participants were asked what they
believed needed to be done (if anything) to

improve the protection of invertebrate
species in the intertidal zone in Western
Port. The responses could be divided into

two categories, firstly the direct threat of
overexploitation needs to be addressed.
The participants believed that the most
appropriate action to resolve this was
increased education and public awareness.
They believed this should be done through
a variety of education programs including

school programs. TV campaigns and regu-
lar newspaper articles. The ultimate goal is

to change community values and behav-
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ioLirs. One person wrote 'most people see

little or no value in species which they

can't see and which live in black smelly

mud.' With attitudes like this, conserving

inleilidal inveitebrates will be ver\' difTicult.

There needs to be a balance between the

needs of those who enjoy Western Port and

the need to enhance and maintain the

Western Port environment. Interpretive sign

posting highlighting vulnerable species was

another way suggested to increase aware-

ness in the area. As well as education, par-

ticipants believed there needed to be an

increase in enforcement of existing legisla-

tive and regulative agreements.

Secondly, respondents identified that the

indirect threats to intertidal invertebrates

were particularly related to the catchment

area. Many of the participants commented
on sediments and nutrients entering the

bay from the surrounding area. Increased

sediment levels have been associated with

loss of seagrass, a critical habitat.

Numerous studies have been undertaken

into the cause of seagrass loss, but the

exact cause is still not known. Since 1973

the total area covered by seagrass has

shrunk from 250 square kilometres to 72

square kilometres and the fish catch has

dropped from 250 to 1S5 tonnes (LC'C

1993). which illustrates the scale of the

problem.

Other suggestions made by the partici-

pants to ensure adequate protection of

intertidal invertebrates included a complete

review of current legislation, consistent

legislation for all intertidal areas and the

introduction of more legislation to protect

habitat and prevent further degradation.

Are intertidal invertebrates adequately

protected in Western Port?

Fig. 1 illustrates the participants'

response to the question 'are intertidal

invertebrates adequately protected?' This

shows that a clear majority of the coastal

stakeholders do not believe intertidal

invertebrates are adequately protected.

Participants were also asked if they were

aware of any legislation that protects inter-

tidal invertebrates in Western Port. The

majority (74%) of the respondents were

aware of the existing legislation that is in

place to protect intertidal invertebrates.

Yet the majority believed that intertidal

invertebrates are still }iot adequately pro-

tected in Western Port. Figs. 2 and 3 sum-
marise the comments made by participants

in support of their responses.

The most frequent supporting comments
were in relation to over-exploitation and

inadequate enforcement, in particular the

low staff numbers trying to deal w ith the

scale of illegal fishing/coliccting. mainly

of abalone from the subtidal region. The
participants w'cre also concerned about the

control of indirect threats, particularly in

relation to the catchment area. One person

wrote, ‘who is monitoring changes? No-
one. So who knows what is happening?*

i-ig. 3 indicates that a low number of par-

ticipants believe that the current legisla-

tion. particularly the 1-isheries Regulation

199S, is adequate. However adequate leg-

islation does not necessarily provide ade-

quate protection: this requires effective

enforcement and education as well.

Conclusions

This case study of the perceptions of

coastal ‘expcrts'/stakcholders as to the

adequacy of protection of intertidal inver-

tebrates in Western Port conclusively

demonstrated that existing regulatory pro-

tection is seen to be inadequate.

The major threats to intertidal inverte-

brates, perceived by the stakeholders, were

the indirect effects of loss of critical habi-

tat and poor water quality, and the direct

threat of over-exploitation of invertebrates

through collection for bait and food.

The stakeholders were able to identify

many of the existing regulations in place

for intertidal invertebrate protection, and

clearly identified the Department of

Natural Resources and Environment as the

agency with this responsibility in Victoria

at the time of the case study. The
Department of Natural Resources and

Environment is now the Department of

Sustainability and Environment (DSE:.

responsible for tlora and fauna protection)

and the Department of Primary Industries

(DPI. responsible for fisheries regulations).

The key elements of action required to

adequately protect intertidal invertebrates,

outlined by the stakeholders, were:

improved education, information and sign-

posting, improved catchment management

to enhance water quality, greater enforce-
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Fig,l. Participants response to whether intertidal invertebrates are adequately protected.

Fig.2. Graph showing the reasons why participants believe intertidal invertebrates ARE NOT ade-
quately protected.

ment of commercial regulations, and a

review of correct protective regulations

and legislation.

The stakeholders concluded that the cur-

rent protection of intertidal invertebrates

was inadequate not only in Western Port

but also across all of Victoria.

In light of these findings the authors rec-

ommend an escalating three tiered

approach to improving the protection of
intertidal invertebrates in Victoria. The
proposed concept is to establish a monitor-
ing program of intertidal invertebrates to

assess the first tier. This monitoring pro-

gram would be the responsibility of DSE.

The recent (2004) project commencing at

Museum Victoria to establish a rocky
shores monitoring program could be tai-

lored to meet this need.

If after an agreed period of time no
improvement is detectable in the protection

of intertidal invertebrates then the second
tier would be adopted. If it fails after a pre-

scribed period of time the third tier would
be introduced.

First Tier Recommendations:
• To further strengthen integrated coastal

and catchment management approaches
in Victoria to improve water quality in

our coastal waters.
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Fig. 3. Graph showing the reasons why participants believe intertidal invertebrates ARE adequately

protected.

• VCC, DSE, DPI and Parks Victoria to

jointly design a three-year educational

program in association with key stake-

holder groups to raise public awareness

of the need to protect intertidal inverte-

brates in Victoria.

• A review of the current fisheries regula-

tory approach with the objective of pro-

viding an approach which targets all

intertidal environments in Victoria, with

the aim of protection of inteilidal inver-

tebrates within the current protected area

system of Marine National Parks and

Marine Sanctuaries, extended Crow'n

Land (Reserves) Act areas and the

National Parks Act 1975 to ensure full

protection of intertidal invertebrates in

parks and reserves under the Acts
declared to low^ water mark. This would

remove the ‘grey area' of whether inver-

tebrates are protected in the intertidal

area within these predominantly terres-

trial parks and reserves that have been

declared to the low water mark.

• Specific protection throughout highly

used or populated areas for all intertidal

invertebrates.

• The duties of all Fisheries OfUcers and

all marine and coastal Park Rangers to

be extended to enforce the revised regu-

latory system.

Second Tier of Recotnmendation (imple-

mented after five years ij no improvement

evident)

If after five years of establishment of the

first tier recommendation there is no

detectable improvement in the protection

of intertidal invertebrates in Victoria then

in addition to the above approach on areas

of the Victorian coastline where protection

of intertidal invertebrates docs not occur

(i.e. outside existing parks and reserves):

• Extend the Coastal Protection Zones
idenliiled by the ECC’ in its final recom-

mendation for the marine and coastal

areas (ECC 2000) to low water mark to

cover the intertidal /ones and amend the

Crown Land (Reserves) Act 1978 regu-

lations to ensure protection of all inter-

tidal habitat and intertidal invertebrates

in these areas.

Third Tier ofRecommendation
If after a further three years, after all tier I

and 2 recommendations have been imple-

mented there is still inadequate protection

of intertidal invertebrates in Victoria,

reverse the ‘onus of proof inherent in the

above (and the current) approach.

• In effect reserve the entire Victorian inter-

tidal zone in a protected area except Ibr

areas identified by user groups. In these

User Areas sustainable use would have

to be demonstrated by the user groups.

Other protected areas would not be avail-

able for substitution if user groups were

unable to maintain a viable invertebrate

population in these User Areas.

In all cases above, the lead agency would

be the Department of Sustainability and

Environment based on current Government

structures.
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The authors believe that the above
approach is fair and equitable to all

Victorians (present and future) and allows
a staggered approach of improved protec-

tion, through increased restriction, only
when the previous less restrictive mecha-
nism has failed.
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Survey for Leadbeater’s Possum Gymnohelideus leadheateri in

the Macedon Region, Victoria

S. Larwill'
'

Abstract
A lufl of hair collected from the forest floor edge of the Black Forest, Macedon was identified as

hair from Leadbcatcr's I^ossum (Jynwohelick’iis IcuJbeateri McCoy, yet the closest known extant

population of the species is over 85 km away. Both biotic characteristics of the Macedon region and
prior bioclimatic habitat predictions, using historical records of Leadbealer's l^ossum. support the

possible occurrence of the species in the area, thus a targeted survey for Leadbealer's Possum was
conducted throughout the local catchment, but without success. {The I'icforian Nammlist 121 (6) 201)4,

264-273).

Introduction

A mammal survey was undertaken as part

of the preparation of an Knvironmenla!

Effects Statement for the proposed upgrade

of the Calder Highway (VicRoads 1995a).

During the survey a tuft of hair was collect-

ed from the ground layer in Swamp Gum
Eucalyptus ovata Riparian Woodland with-

in the road reserve of Blackwood Road,

Macedon, adjacent to Slaley C reek

(37°26’6”S 144^32'48"E). Using molecu-

lar genetic analysis as an adjunct to the

standard morphometric analysis used in

inventory surveys, the hair was identiHed

as belonging to Leadbeater’s Possum
(Larwiil et aL 2003). A targeted survey for

Leadbeater’s Possum Gymnohelideus lead-

heateri McCoy was commissioned by

VicRoads as part of the Environment
Effects Study (VicRoads 1995a) in order to

locate the source population.

Leadbeater's Possum is endemic to

Victoria, occurring mainly in the Mountain

Ash Forests of the Central Highlands (Eig.

1). It is a nationally endangered species

(Menkhorst 1995; (Commonwealth)
Environment Protection and Biodiversity

Consen'ution Act, 1999).

The majority of records of Leadbeater's

Possum are tVom Mountain Ash Forests

with the dominant trees comprising

Mountain Ash Eucalyptus regnans, Alpine

Ash E. deleyatensis and Shining Gum E.

nitens (Smith and Lindenmayer 1988).

'liiosis i^escarch Plv Lid. PO iio.\ 489 Port Mclbmmic.

Victoria, .3207. Phone: -61 (03) 9646 9499; Fax: OU
(03) 9646 9242.

C’urrent address: 3473 Old Geelong Road, Stockyard

Hill. Victoria. 3373. Phone: +61 (03) 5349 8245;

Email: sidsain(£j:smartchat.nel.au

Fig- 1. The distribution of Leadbeater’s Possum.

However, Leadbeater's Possum has a lim-

ited occurrence in significantly different

habitats. Smales (1994) recorded the

species in Yellingbo Stale Nature Fieserve

in Lowland Su'amp Forest habitat, where it

is generally confined to a Mountain
Swamp Gum Eucalyptus campliora com-
munity. Other surveys have recorded the

species in Subalpinc Woodland habitat at

Ml Baw' Baw and Lake Mountain
(Menkhorst 1995; .lelinek c/ a/. 1995).

Methods
Study Area
The Macedon-Woodend region is located

at the eastern limit of the Western
Highlands, Victoria. A previous fauna sur-

vey of the Black Forest area west ol'

Macedon township, concentrating on the

Slatey Creek catchment (Fig. 2), was con-

ducted between 29 November 1993 and 12

April 1995 (VicRoads 1995b; Larwiil et al.

2003). The vegetation in the survey area
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comprises Swamp Gum Riparian
Woodland and Manna Gum E. viminalis
Riparian Forest. Surrounding hillslopes
support Messmate E. oblkfua - Peppermint
E. dives Dry Forest, which is the most
extensive native vegetation community
within the Black Forest area.

Identification ofPotential Habitat Areas
All sites selected for survey were within

the Slatey Creek Catchment and either
within or adjacent to (then) proposed
alignments for the upgraded Calder
Highway.

The vegetation of the Black Forest was
reviewed by Yiigovic et al. (1994a;
1994b). Of the vegetation communities
described for the study area, two commu-
nities were considered to be potential habi-
tat for Leadbeater’s Possum; Swamp Gum
Riparian Woodland and Manna Gum
Riparian Forest. Whilst neither community
provides habitat similar to Mountain Ash
Forest, both have similarities to the fring-

ing vegetation of the Lowland Swamp
Forest at Yellingbo State Nature Reserve.

Messmate - Peppermint Dry Forest is con-
sidered unsuitable for Leadbeater’s

Possum due to the open structure of the
shrub-layer (where present).

Within the study area, examples of
Swamp Gum Riparian Woodland and
Manna Gum Riparian Forest were inspect-

ed on 15 March 1995 (Table 1). The
upgrade of the Calder Highway - Black
Forest Section has been constructed since
the time of this survey so a number of the

sites have been partially or completely
altered as a result of construction.

Field survey methodology
Field surveys look place between 15

March and 12 April 1995. Survey effort is

summarised in Table 2.

Stagwatching
In Mountain Ash Forest stagwatching is

the preferred survey technique for
Leadbeater’s Possum as it is up to 10 times
more successful at recording the species
than spotlighting and four times more suc-

cessful than trapping (Smith et al. 1989 ).

Similar techniques have been used to sur-

vey for Leadbealer's Possum at Yellingbo
Stale Nature Reserve (e.g. Thomas 1989 ).

Stagwatching was conducted following
methods outlined in Smith ei al. ( 1989 )

and Seebeck et al. ( 1983 ). Stagwatching
involves counts of arboreal mammals
emerging from tree hollows at dusk.

Stagwatching was conducted for a total

of 132 person-hours. As the possible habi-

tat in the study area is considerably differ-

ent from the Mountain Ash Forests, poten-
tial nest trees (stags) were determined by
comparison of nest trees used by the
species at Yellingbo Slate Nature Reserve.
Potential nest trees for the field survey
were identified by visual assessment of the

following attributes, suitable trees usually

having two or more such attributes in com-
bination:

• mature or old age trees based on qualita-

tive assessment of age by a combination
of canopy height and trunk girth

• dead trees

• the presence of spouts (large hollow
stumps left after fall of branches)

• the presence of obvious hollows visible

from the ground
• visible disease or scarring of trunks and

large branches suggestive of the pres-

ence of hollows
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Table 1. Site Descriptions. Note that sites 2, 3, 4 and 5 have been partially

since this survey was completed, in the process of construction of the

Highway, Macedon Section.

or completely destroyed

upgrade of the Calder

Site

No.

1

Description AMG (Jrid Reference

Strip of Manna Gum riparian forest bordering Slatey Creek south of
Blackwood Rd, east of Mount View' Rd intersection.

BU835541

2 Swamp (turn riparian woodland on both sides of Blackwood Rd,

from approx. 200m NE of Blackwood Rd - Wiltshire Rd intersection

to Slalcv Creek bridge.

BU830538

3 Dense Manna Gum riparian forest adjacent to Slatey Creek,

further upstream from Site 2.

BU828542

4 Riparian forest (Manna and Swamp Gum) bordering Slatey Creek

at the end of Ellandee Cres, upsteam from Site 3.

BU827547

5 Principally Manna Gum riparian forest bordering Slatey Creek near

the fire access track at the end of Walgood Gve, upstream from Site 4.

BU825550

6 Manna Gum riparian forest at the confluence of Slatey Creek and a

tributarv near the end of Willey Rd. upstream from Site 5.

BU820555

7 Swamp Gum woodland within a shallow drainage line running south

from Blackwood Road to a confluence w ith Gisborne C'reek at

Mulcahye Road.

BU81 1538

8 Patch of Swamp Gum riparian woodland surrounded by messmate

open woodland, east of extensive softwood plantation and south of

Fingerpost Rd.

BU810574

9 Strip of dense Manna Gum riparian forest bordering a deep drainage

line in the softwood plantations north of the Old Calder Hwy.
BU827566

Table 2. Summary of survey methods and intensity.

Survey Method
and Intensity 1 2 3

Site Number
4 5 6 7 8 9 Total

Slagwatching 7 16 4 30 48 15 7 15 18 145

(total no of trees watched)

Elliott trapping (trap-nights) 28 50 70 90 nil 50 30 49 ml 367

Cage trapping (trap-nights) 28 nil nil nil nil nil nil nil nil 28

Call imitation / broadcast Y Y Y Y Y Y Y Y Y all sites

conducted Y = yes

Ow l call broadcast Y . one site

conducted Y = yes)

Nest boxes (no of bo.xcs) 1 6 ml 3 2 4 1 2 1 20

• the presence of surrounding dense vege-

tation (follows Smith and Lindeninayer

1988).

A total of 145 potential nest trees was
identified, flagged and mapped. On each

evening of stagwaiching, between 3 and 27

observers were each stationed beside a slag

at approximately 30 minutes before dusk.

In general, obserwers were stationed along

a linear transect of identified slags ranging

between 5 and 40 m apart. Stagwatching

was completed after one hour, and all

observations of arboreal mammals were

collated.

Active Searching

Active searching was conducted during

mapping of slag trees. Dreys of Common
Ringtail Possum were gently shaken and

emergent mammals identified.

Scat and ftair Analysis

Predator scats and hair samples were col-

lected, analysed and identified. Hair and

skeletal remains contained in predator

scats were analysed and prey species were

identified. Scats were analysed by B.

Triggs. In some cases, identification to

species level was not possible due to the

poor quality of the remains.

Elliott Trapping

Arboreal mammals were surveyed using

Elliott traps (325 x 85 x 95 mm) baited

with a mixture of rolled oats, honey and

peanut butter. Each tree was sprayed with

a fluid mixture of honey and water along

trunks and branches close to the trap.

Traps were set in trees at varying intervals

along eight transects consisting of 3 to 1

5

traps for a total of 367 trap-nights. One
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‘trap-night’ is equivalent to one trap left

open for one night. Traps were set in place
for 1 1 days’ duration, with two trapping
phases conducted between days one and
four, and days nine and eleven.

Cage Trapping

Arboreal mammals were surveyed using
large cage traps (measuring 590 x 290 x
290 mm) set in trees at heights between 3.5

and 6 m. Each trap was baited with a mix-
ture of rolled oats, honey and peanut but-

ter. Branches and trunks of the tree were
sprayed with a mixture of honey and
water. Traps were set in eight trees at one
sampling site for a total of 28 trap-nights.

Spotlighting

Spotlighting was conducted in conjunc-
tion with other field activities (notably for

short periods after stagwatching and after

periods of call broadcast and imitation).

Systematic spotlighting was not undertak-
en, emphasis instead being placed on stag-

watching and trapping, which have been
found to be respectively 10 times and 2.5

times more effective than spotlighting in

detecting Leadbeater's t'ossum (Smith et

al. 1989).

Call Broadcast/Imitation

Broadcast of pre-recorded calls has been
used at other sites with variable success to

attract individuals into view of the field

worker. Pre-recorded calls of Leadbeater’s
Possum were broadcast through a hand-
held loudspeaker at two sites for a total of
lour hours. Calls were broadcast for live

minutes' duration, followed by listening

and looking for movements and sounds
with limited use of spotlight.

Vocal imitation of territorial calls has
been successful in attracting individuals to

within 2-3 m of the field worker at

Yellingbo Stale Park and this is considered
a useful technique for delecting the pres-

ence of the species (e.g. Lindenmayer ei

al. 1989; Lindenmayer 1996). Calls were
imitated for 10 minutes’ duration. This was
followed by a period of quiet observation

with limited use of spotlight. Call imitation

was conducted at seven sites for a total of
5.5 hours.

Owl Call Play-back Census
Owl call broadcast has been used at some

sites to increase activity (and therefore

detectability) of arboreal mammals. Owl
calls were broadcast through a loudspeaker
for a duration of 20-30 minutes at Site two.
After an interval of 10-15 minutes the
immediate area was searched by spotlight.

Mesf Boxes
Installation of nest boxes has been used

with varying success as a technique for

delecting the presence of Leadbeater’s
Possum (e.g. Smales 1994). A total of
twenty nest boxes was installed at eight

sites (Table 2) between 4-6 April. Nest box
design was modelled on nest boxes cur-

rently used by Leadbeater’s Possum in

Montane Ash Forests in the Central
Highlands. Boxes measuring 300 x 300 x
600 mm were constructed from 12 mm
structural ply. Each box was provided with
a hinged lid. drainage holes in the box
floor and an oval entrance hole of 40 x 65
mm. Each box was attached to a tree by
means of a steel bracket at a height of
between 4.5 and 5.5 m from the ground.
Nest boxes were inspected four times
between 12 April and 20 December 1995.

Results

Sixteen mammal species were recorded
during the targeted fauna survey
(Appendix I).

Stagwatching

Six mammal species were recorded during
slagwalching (Table 3). The Common
Ringtail Possum was most common and
recorded 70 times from stag trees and 55
times in foliage or other trees. The Common
Brushtail Possum and Sugar Glider were far

fewer and only noted about nine times,
while the Agile Antechinus, While-striped

Freetail Bat and Feathertail glider were
recorded less often. Most observations were
from stag trees, in foliage or other trees and
ver>' few observations were made from the

ground or by being heard.

Elliott Trapping
Only three mammal species were record-

ed using Elliott trapping (Table 4). The
Agile Antechinus and Bush Rat were
caught at each study site, but the
Feathertail Glider was caught only once at

one site. Animals were not marked, there-

fore total numbers of trapped species may
have included some recaptures of single
individuals.
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Table 3. Stagwatching survey results

Site Date Weather No.
stags

Pers-

hours
Confirmed observations

s = from stag tree

f “ in foliage or other tree

g = on ground
h = heard

1 30/3 clear, still 7 3 3 Common Brushtail Possum (s)

1 Common Ringtail Possum (s)

1 Common Ringtail Possum (0
2 24/3 overcast, wet, still 16 12 5 Common Ringtail Possum (s)

9 Common Ringtail Possum (0
1 Agile Antechinus (g)

3 24/3 as above 4 4 8 Common Ringtail Possum (s)

4 1/4 overcast,

occas. Breeze

15 13 9 Common Ringtail Po.ssum (s)

8 C'ommon Ringtail Possum (1‘

4/4 heavy rain

(watch shortened

by 15 minutes)

15 12 5 C’ommon Ringtail Possum (s)

4 Common Ringtail Possum (f)

5 23/3 mild, clear, still 18 16 3 Common Ringtail Possum (s)

14 Common Ringtail Possum (0
2 Sugar Glider (s)

1 Sugar Glider (0
2 Agile Antechinus (g)

White-striped Freetail Bat (h)

1/4 overcast,

occas. breeze

27 26 13 C'ommon Ringtail Possum (s)

5 Common Ringtail Possum (1)

Sugar Glider (h)

White-striped Freetail Bat (h)

3/4 clear, still 3 (repeats) 3 3 Common Ringtail Possum (s)

6 27/3 occas. cloud,

breezy

15 12 2 Common Brushtail Possum (s)

3 C'ommon Brushtail Possum (0
7 Common Ringtail Possum (s)

6 C’ommon Ringtail Possum (1)

i Sugar Glider (f)

7 30/3 clear, still 7 5 1 C’ommon Ringtail Possum (s)

2 Common Ringtail Possum (1)

3 Agile Antechinus (g)

8 18/3 clear, occas.

breeze (full moon
15

)

12 1 Common Brushtail Possum (f)

4 Common Ringtail Possum (s)

3 C'ommon Ringtail Possum (t)

1 Fealherlail Cilider (f)

9 26/3 clear,

occas. Breeze

18 14 1 1 Common Ringtail Possum (s)

3 Common Ringtail Possum (0
4 Sugar Glider (s)

While-strined Freetail Bat (h)

TOTAL 145 132 9 Common Brushtail Possum
125 C'ommon Ringtail Possum
8+ Sugar Glider

1 Fealherlail Glider

6 Agile Antechinus
3-^ White-striped Freetail Bat

Cage Trapping

Cage trapping iroin eight traps over 28

trap nights caught two sub-adult and three

adult Common Ringtail Possums.

Active Searching /Scat and Hair Analysis

Eleven mammals were identified from a

total of 25 predator scats and five hair

samples (Table 5). The record of the

Common Dunnart Sminthopsis murina

from a dog scat collected at Site 4 was

notable. It is the first record of the species

from the Macedon-Woodend area but as

dogs are wide-ranging, the exact source of

the record is unknown. Human hair was

recorded in domestic dog scats but this is

not unusual and commonly is derived from

household refuse and litter.
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Table 4. Elliott trapping results

Site No.
traps

Trap
nights

week 1

Species trapped Trap
nights

week 2

Species trapped

1 5 13 3 Agile Antechinus
2 Bush Rat

15 2 Agile Antechinus
6 Bush Rat

2 8 26 3 Agile Antechinus
3 Bush Rat

24 10 Agile Antechinus
7 Bush Rat

3 10 40 14 Agile Antechinus
3 Bush Rat

30 13 Agile Antechinus
4 Bush Rat

4 15 45 1 1 Agile Antechinus
7 Bush Rat

45 17 Agile Antechinus
9 Bush Rat

1 Feathertail Glider

6 10 20 3 Agile Antechinus
6 Bush Rat

30 7 Agile Antechinus
17 Bush Rat

7 5 15 2 Agile Antechinus
1 Bush Rat 15 1 1 Agile Antechinus

1 Bush Rat

8 7 28 6 Agile Antechinus
I Bush Rat

21 13 Agile Antechinus
4 Bush Rat

TOTAL 60 187 42 Agile Antechinus
23 Bush Rat

180 73 Agile Antechinus
48 Bush Rat
1 Feathertail Glider

Call Broadcast / Imitatiort and Owl call

Playback Census
No Leadbeater’s Possums or other mam-

mals were recorded during call broadcast /

imitation and owl call playback sampling.

ISest Boxes
Neither Leadbeater’s Possum nor other

mammal nor bird species were observed in

the nest boxes. The presence of scats indi-

cated the use of a nest box at Site 2 by an
unidentified Dasyurid (probably Agile
Antechiniis), and at Sites 2 and 5 by
Common Ringtail Possum. The presence
of nesting material inside indicated use of
nest boxes at Site 2, probably by Sugar
Glider. At other sites, some evidence of
chewing around the entrance hole to the
nest boxes indicated activity but no identi-

fiable evidence was found.

Discussion

The failure to find a population of
Leadbeater’s Possum in the present survey
means that the provenance of the
Leadbeater’s Possum hair found on the
forest floor adjacent to Slatey Creek
remains unresolved.

Being the eastern limit of the Western
Highlands, the Macedon-Woodend area
has natural affinities with the Central
Highlands. It is the only area west of the

Hume Highway that demonstrates montane
affinities in its climate and associated
biota. Mt Macedon is the only peak in the

western half of Victoria where snow is reg-

ularly recorded. It supports an isolated
occurrence of Alpine Ash Eucalyptus dele-

^atensis and Mountain Ash E. regnans^
which, apart from the occurence of
Mountain Ash in the Otway Ranges, forms
the western limit of both species’ distribu-

tion. Other montane or alpine species
occurring at the western limit of their
known range in the Woodend-Macedon
area include Snow Gum E. pauciflorcu
Lanky Fescue Austrofestuca eriopoda^
Mountain Mirbelia Mirhelia oxylobioides
and Mountain Brushtail * Possum
Trichosurus caninus (Yugovic et al. 1993;
VicRoads 1995a). All these species are
absent from extensively cleared and drier

forested areas between Mount Macedon
and the Centra! Highlands. The Macedon-
Woodend area is characterized by these
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Table 5. Results of seal and hair analysis

Site Date Sample
tvoe

Mammal species

identified

2 15/3 Dog scat Dog
15/3 Dog seal Brushtail Possum

(
Trichosnrn.s sp.

)

15/3 Dog scat I3lack Wallaby

15/3 fox .scat Common Ringtail

Possum
20/3 hair Common Ringtail

Possum
31/3 hair Black Wallaby

3 15/3 Dog seal Black Wallaby

22/3 Fox scat Black Wallaby

23/3 hair Common Ringtail

Possum
30/3 Fox scat Fox

4 21/3 hair Common Ringtail

Possum
21/3 Dog scat Goat

Dog

22/3 prob.

Fox scat

Rabbit

22/3 Dog scat Common Dunnarl

30/3 Dog scat Goat

30/3 prob.

Fox scat

Common Ringtail

Possum

5 15/3 Fox scat Rabbit

15/3 Fox scat Rabbit

15/3 Dog
(domestic)

Human

6 22/3 Dog scat Sheep

28/3 prob.

Dog scat

Common Ringtail

Possum

7 15/3 Don scat Rabbit

15/3 Dog scat Black Wallaby

15/3 Fox scat Dog
21/3 hair Rabbit

Cow

8 15/3 Fox scat Black Wallaby

20/3 Dog scat Dog
30/3 Fox scat Fox

atypical occurrences of species otherwise

restricted to the montane and subalpine

habitats of the highlands in the eastern half

of the state.

Similarly. Leadbeater's Possum also has

a Victorian distribution concentrated in

montane habitats of the eastern half of the

stale. The record of the species from Slatey

Creek. Macedon. is consistent with other

biotic characteristics of the region. It also

correlates with the predicted occurrence of

the species in the Macedon- Woodend
region by bioclimatic analysis incorporat-

ing historical records of the species by

Lindenmayer et ai ( 1 99 1 ).

The riparian habitat in the Slatey Creek

catchment is structurally similar to habitat

in Yellingbo Stale Nature Reserve (Srnales

1994). Recent records of Leadbeater's

Possum at Yellingbo. Mt Haw Raw and

Lake Mountain, in habitat very different

from Mountain Ash Forest in species com-

position and structure, suggest the species

may have broader habitat requirements

than previously thought. This is supported

by historical records of Leadbeater's

Possum (Lindenmayer and Dixon 1992),

which indicate the occurrence of the

species over a wider area and in a more

diverse range of habitats.

The most parsimonious interpretation of

the hair record is that there is a resident

population in the local area. However, this

intensive survey of parts of the Slatey

Creek catchment failed to record the

species. The survey was sufficiently

intense, in the vicinity of the location of

the hair, to conclude with moderate confi-

dence that the species does not occur in the

immediate area.

If there is no population of Leadbeater’s

Possum in the immediate area, then

whence did the hair originate? The loca-

tion where the hair was found is over 85

km west of the nearest confirmed record of

the species, at Toolangi. Could the hair

have originated from Central Highland

populations in eastern Victoria and been

transported to the study area either from

captive animals or by a predator?

Leadbeater's Possum is likely to be only

a very rare prey item for terrestrial preda-

tors. including introduced feral predators

and native quolls (Lindenmayer 1996).

Owl predation on Leadbeater’s Possum has

not been observed in the field (Smith 1995;

Higgins 1999). However, analysis of fos-

silised owl pellets, deposited by either the

Sooty Owl or Masked Owl. and dating

between 5000 and 30 000 years ago. have

shown the presence of Leadbeater’s

Possum remains (Lindenmayer 1996).

Neither the Sooty Owl nor the Masked

Owl occurs in the Macedon region. The

Powerful Owl Ninox stremicr which has

been recorded 4 km east of the hair record
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(Atlas of Victorian Wildlife) and is regu-

larly recorded in the Wombat State Forest

25 km west of the hair record, like the

Sooty Owl and Masked Owk feeds on
arboreal mammals. Powerful Owls arc

known to feed on arboreal mammals of a

similar size to Lcadbeaier’s Possum, such

as Sugar Gliders and Squirrel Gliders
Petaunis norfolcensLs (e.g. Traill 1993;

Higgins 1999) and Agile Anlechinus
(Higgins 1999). Adult Powerful Owls may
hold partly consumed prey items during

daytime roosting and are known to have
multiple roosting sites in their territory.

The remains of a prey item may therefore

be found some distance from the point of

capture. It is not uncommon to llnd the tail

of a Leadbeater's Possum on the forest

floor (e.g. Smith 1995: Lindenmayer 1996;

Meredith et a/. 1992) presumably snipped

off by owls. It is possible that the tuft of
hair fell from an animal transported to a

nearby roosting site for consumption.

The size of the home range of the

Powerful Owl depends on the productivity

and the structure of the habitat, and the

geography of the area (Kavanagh 1997
cited in Higgins 1999). Estimates range

from 300 - 1500 ha. The maximum
recorded distance at which a bird has
ranged while foraging is 4.1 km
(Kavanagh 1997 cited in Higgins 1999). It

is impossible that the Slatey Creek site and

eastern Victorian populations of
Leadbeater's Possum occur within the

home range of a Powerful Owl.
Little is known about the dispersal of

Powerful Owls. Of 40 owls that have been

banded, 4 have been recovered of which 3

were found less than 10 km from the site

of banding (Higgins 1999). The possibility

that a single Powerful Owl dispersed over

85 km from the eastern Victorian high-

lands to the Macedon region, whilst carry-

ing a prey item, can be discounted.

Could the hair have originated from aiti-

ficially released animals or from captive

colonies? The only captive individuals of

Leadbeater's Possum in Australia are held

at Melbourne Zoo and Healesville

Sanctuary. Strict studbooks are kept on all

captive animals including all offspring and

deaths. It is illegal under both Slate and

Commonwealth legislation to hold the ani-

mal in private collections. There is only

one incident of release of captive animals

known to me: a release of a number of ani-

mals at Marysville by the (then)

Department of Conservation and Forests

and Lands, all of which are believed to

have died soon after release.

The hair located in the Slatey Creek
catchment must therefore have originated

from a resident population of Leadbeater’s

Possum in the Macedon region. The varia-

tion in hair morphology of the

Leadbeater's Possum hair found in the

study area compared to reference collec-

tions for the species, as reported in Larwill

et ul. (2003) supports this hypothesis, sug-

gesting some morphological variation

between the source of the hair and the east-

ern Victorian populations from which hair

in reference collections is derived.

If the hair was from the prey item of a

resident Powerful Owl, it may have origi-

nated from up to four or five kilometres

from the site where it was found. It may
therefore have originated from the small

area of Mountain Ash Forest, and adjacent

Snow Gum Woodland, on the slopes of

Mount Macedon itself. Past survey work in

the Macedon Ranges Regional Park did

not record Leadbeater's Possum
(Elkington et at. 1985).

The occurrence of extant populations of

the Leadbeater’s Possum at localities distant

from its range in Mountain Ash Forest habi-

tats in the Central Highlands would have

implications for the species' long-term

prospects for survival. Due to the long-term

effects of the 1939 bushfires. nest hollows

are expected to become a limiting resource

for the species as old burnt trees collapse,

and a decline in species abundance and
range is predicted in the next 75 year period

(Lindenmayer cV ^//. 1990; Lindenmayer
1996; Lindenmayer et al. 1997). Old-
growth forest represents the only long-tenn

refuge for the species within Mountain Ash
habitats, and needs to be adequately protect-

ed. Occurrences of the species outside the

Central Highlands Mountain Ash habitats,

such as those at Ycllingbo State Nature

Reserve. Ml Baw Baw and Lake Mountain,

provide supplementary refuge sites for the

species' long term survival. A population in

the Macedon-Woodend region would do
likewise.
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Further survey work in the region is war-

ranted and should be particularly tbcused

on suitable areas of Mountain Ash and
Snow Gum Woodland habitat on Motint

Macedon itself, fhe Maeedon Ranges
Conservation Society (MRCS). which
assisted ^^ith this sur\ey. is taking an on-

going interest in the mystery posed by the

hair record. The MRCS is continuing nest

box programs in the region, including

some new nest boxes installed in Mountain

Ash Forest in Macedon Ranges Regional

Park. Continuing the location of a popula-

tion in the region would he a significant

find for the future conservation of the

species. Flowever. if we fail to llnd a popu-

lation. the hair record reported in Larwill

{et al. 2003) will remain a conundrum.
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Appendix
Species list. Mammal species recorded during
the targeted fauna survey. Scientific names are
from Menkhorst (1995) and Dickman el al.

(1998).

Common Name Scientific Name
Agile Anteehinus Anfechhnis agilis

Black Wallabv Wcdlahia bico/or
Bush Rat Ratlus fuscipes
Common Dunnart Sminthopsis murina
Common Brushtail Trichosurus
Possum vulpecula
Common Ringtail Pseitdocheirus
Possum peregrims

Cow Bos taunts
Dog Cauls familiaris
European Rabbit Oryctolagus ciiniciihis

Featherlail Glider Acrotates pvgmaeus
Goat Capra hirciis

Human Homo sapieu
Red Fox Cauls vidpes

Sheep Ovis aries

Sugar Glider Petaurus hreviceps
White-striped

Freelail Bat
Tadarida australis
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One Hundred Years Ago

PRESIDENT’S ADDRESS. July 7*. 1904
"THE COLLECTING OF NATURAL HISTORY SPECIMENS"

[Delivered by the president, Mr. O.A. Sayce]

Whatever group of organisms you study, be sure not to neglect to observe the com-
mon forms. These are often the most important; they have at least shown, in virtue of
their numbers, that they have been the most successful in the struggle for existence,
and therefore possess dominant characters. It is also a good thing to collect thoroughly
whatever group of organisms you are studying from at least one restricted locality, and
compare them with collections from elsewhere. At any rate, consider your organisms
from the point of view of locality and range; one often gets interesting reading from
nature in this way. As only one instance, I may mention a little freshwater crustacean,
called Phreafoiciis australis, which was first found on the summit of Mt. Kosciusko;
later it was recorded from Mt. Wellington; later still I identified it from Lake Petrach,
a mountain lake in Tasmania; and again from material received from a member of the
last Club Excursion to Mt. Buffalo, collected from the top of the mountain. It there-

fore appears to be an inhabitant only of Alpine regions, and the reason why this should
be so is raised in our minds. Of course considerable data are required before we can
satisfactorily answer many questions that may arise in this way, but we have a better

prospect ofworking to good purpose when we try to answer definite questions.

From The Victorian Naturalist XX, pp 35-36, July 1904
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The occurrence of Hooded Plovers in Port Phillip Bay

Michael A Weston' and John M Peter'

Abstract
In Victoria, Hooded Plovers Tliinornis nihricoHis are generally confined to ocean beaches. Here we
review reports of the species inside Port Phillip Bay. We located reports from 15 sites within the

Bay, though at least one is doubt llil. and another almost certainly does not accurately indicate the

collection site: some other reports and specimens lack detail. Hooded Plovers have occurred in the

north of the Bay - as far from ocean beaclics as the Bay permits - and probably as far frenn the

ocean beach of any record in south-eastern Australia. They have been recorded at least Hve times

from the inner-northern part of the Bay, w ith at least one record that involved a bird that apparently

remained for .several months in l'-)49. Reports of breeding are confined to the far st)iith ol the Bay,
and no reports from the eastern shores of the Bay were located, de.spiie the sandy nature of the

beaches there. The species occurred intermittently on Mud Islands (near the entrance to the Bay).

We also challenge an extraordinary report from the You Yangs, 15 kilometres inland from the Bay.

{The Victorian Saliira/isi 121 (6), 2004. 274-283)

Introduction

Ornithological publications offer a multi-

tude of opportunities for reporting sightings

of rare species, or sightings which are inter-

esting in other ways, sucit as records beyond

the usual range or those in unusual habitats.

The newsletters and magazines of bird clubs

often contain regular articles where mem-
bers contribute their sightings (see. for

example, the Bird Observer or Wingspan).

Taken separately, the value of these reports

is limited. However, when enough reports

are available, review's of the data can eluci-

date biologically relevant information such

as patterns of movement (e.g. Joseph 1978)

or possible changes in distribution (e.g.

Cameron and Weston 1999).

This paper review's such incidental

reports ol' Hooded Plovers Thinornis ruhri-

collis in Port Phillip Bay. In eastern

Australia, this vulnerable species is found

almost exclusively on ocean beaches, and

rarely enters embayments. However, in

Western Australia the species also occurs

on lakes, sometimes hundreds of kilome-

tres from the coast (Marchant and Higgins

1993). The review was prompted by a

report of two adult Hooded Plovers at

Westgate Park, beneath the Westgale
Bridge at Fisherman’s Bend, about 6 km
west of Melbourne in February 1999. This

was particularly interesting because the

report referred to a site within an embay-

ment, and the habitat W'as very different

Birds Auslruliu National OlTicc. 415 Riversdale

Road. Hawthorn Hast, 3123. Email: m.weston^bird-

saustraiia.com.au or j.pctcr(^birdsaustralia.com.au

from open ocean beaches where the

species usually occurs (Marchant and
Higgins 1993). A follow-up visit (by

MAW) six days after the sighting revealed

no Hooded Plovers but three Red-kneed

Dotterels Erythrogonys cinctus. The
observer who reported the plovers had

field e.xperience wdth both Hooded Plovers

and Red-kneed Dotterels and, though pre-

ferring to withdraw his record, still felt that

the birds in question were Hooded Plovers.

Methods
This study compiled all known reports

from the following sources:

1 . A literature search concentrating large-

ly on local content, such as the Bird
Observer. The Geelong Bird Report and

Victorian Ornithological Research Group
(VORG) Notes. The search was not con-

fined to periodicals, as we also searched

various regional bird books, such as

Belcher ( 19t4).

2. A questionnaire sent to all

Australasian Wader Studies Group
(AWSG) National Hooded Plover Count

participants asking for records of Hooded
Plovers away from open ocean beaches.

3. A search of all correspondence collect-

ed over ten years of the ‘Hooded Plover

Project', a community-based project run

by Birds Australia. This correspondence

included a list of specimens examined by

Dl Rogers in his work for Volume 2 of the

Handbook ofAustralian, New Zealand and
Antarctic Birds (Marchant and Higgins

1993).
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4. A search of the records generated in the

original At/us of Australian Birds (Blakers

ei al. 1984), hereafter referred to as the

‘Field Atlas’. These records are within one
degree blocks. We attempted to contact the

observers who submitted data sheets to

clarify the precise location of their observa-

tions. In some cases the observers could not

be contacted or were unable to provide
details of the exact location.

5. A search of the historical Atlas of
Australian Birds (see Blakers et al. 1984).

6. A search of the data in the New Atlas of
Australian Birds (courtesy of Birds Australia

and now published [Barrett et al. 2003]).

Again, we followed up reports with the

observers who submitted the data sheets.

7. A search of data in the Atlas of
Victorian Wildlife (courtesy of the

Department of Sustainability and
Environment).

8. An examination of the records in the

AWSG National Wader Count database.

These counts have been conducted biannu-

ally at sites around Australia, both in win-
ter and in summer, since 1980. We gener-

ated a list of data sheets recording the
species in the grid that included the entire

area of Port Phillip Bay. and we then
examined the original data sheets to derive

the exact location of each count. Of 42
count sheets examined, only two reported

Hooded Plovers inside the Bay.

9. Correspondence with selected bird-

watchers active in the Port Phillip Bay
area.

10. Correspondence with three museums
(Australian Museum, Museum Victoria and
American Museum of Natural History).

For each report we have attempted to

access the source of the report. This was
particularly important where:
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Hooded Plover chicks. The Oaks, Victoria. Photo by Mike Weston.

1. Primary information had been pooled.

For example. Baiter ( 1992) presented com-
bined data from wader counts of Lake
Victoria, Mud Islands and Swan Bay. He
recorded Hooded Plovers, but it was
unclear as to which of the three locations

held Hooded Plovers. We were able to

access the AWSG data he used and thus

refer to specillc locations.

2. Sources contained only general posi-

tional information, so we attempted to

determine the location more precisely.

Low spatial resolution was a feature of

several databases, which often meant it

was unclear whether a report referred to a

site inside or outside the Bay, especially in

southern Port Phillip Bay on Morninglon

or Bellarine Peninsulas.

3. We needed to establish whether multi-

ple reports had been made of the same bird

or group of birds.

We have detlned Port Phillip Bay as the

shores of the Bay proper, inside the

‘Heads', between Point Lonsdale and Point

Nepean. We have excluded Lake Victoria,

where l-Iooded Plovers occur regularly

(Hew'ish 2004; unpubl. data), and Lake
Connew'arre, where at least one report

exists (J Mitchell pers. comm., and possi-

bly Field Allas sheets 79850. 79985.

15272). We have, however, dealt with

reports from the You Yangs. a series of

hills north of Corio Bay in the south-west-

ern part of Port Phillip Bay (see Fig. 1,

‘inland site').

We have attempted to find as many
reports of Hooded Plovers inside Port

Phillip Bay as possible, but there may be

some that we have overlooked, particularly

those published in obscure literature, or

those not published at all.

Results

Our search revealed the following site-

specific reports from Port Phillip Bay.

Locations of sites wdthin the Bay are

showm in Fig. 1. Locations and dates of

reports from the various databases are list-

ed in Appendix 1

.

Mornin^ton Peninsula

1 . A single pair has bred on the northern

shores of the Point Nepean School of Army
Health, between 1991 and 1998 (Dowling

and Weston 1999). Birds continue to occur

here (V Teoh pers. comm.).

2. A questionnaire asking for details of

occurrence of Hooded Plovers away from

ocean beaches led to R Femley reporting a

single Plover near the Quarantine Station

at Point Nepean on 5 March 1995. It is

likely that this was from the same site as

the above record.

3. Two Plovers, probably adults, were

seen from a boat on a beach just inside the

Bay near Point Nepean (M.I Carter and PS

Lansley pers. comms). The date of this

report is unknown. These were the only

Hooded Plovers Carter recalls having seen

inside the Bay despite actively bird-watch-

ing there, particularly on the eastern side

of the Bay, since 1964.

4. ‘Back of Rye' (North 1913-14). It is

difficult to determine wdiether the author

meant the Bay or ocean side of the

Mornington Peninsula, but it was probably

the latter, because Hooded Plovers would
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probably have been more common there,

and the ocean beaches of the Peninsula are

usually referred to as ‘back beaches’.

5. MacRae. The Field Atlas contains

reports from MacRae in .lanuary 1977,

January-February 1978 and January-

February 1979. All these sheets were sub-

mitted by I Endcrsby and ail refer to sec-

tions of ocean beach. One record sheet

refers to Gunnamatta Beach (23 .lanuary

1977), while the two others both refer to

Bushrangers Bay (19 January 1978 and 30

January 1979, respectively) (I Endersby

pers. comm.), 'fhese locations are both on

the ocean-facing shore of the Peninsula,

not in Port Phillip Bay.

6. Dromana. A Field Atlas report from

between March and May 1979. This was

submitted by S Steele, and the observer

thinks that the Hooded Plovers he saw

were in Weslernport Bay, probably at

Shoreham or Flinders (ocean-facing beach-

es); he does not recall seeing any Hooded

Plovers inside Port Phillip Bay.

Bellarine Peninsula

1. Queenscliff. This section is presented

in four parts; (i) reports from Queenscliff

itself, (ii) reports from nearby Sand Island.

(iii) reports from nearby Duck Island and

(iv) specimens labelled ’Queensclilf .

(i). There are 16 Field Atlas sheets refer-

ring to the species at Queenscliff between

April 1977 and December 1981. All but

three of these sheets were submitted by JM
Pratt, and the reports probably refer to Sand

Island (see below) where he made regular

observations. Drummond (1985) docu-

mented a breeding record from QuecnsclilT

in Februar>' 1984 (made by Pratt), and this,

presumably, was also from Sand Island

(see below). We have not considered sheets

that include QJueenscliff along with other

ocean beach locations such as Ocean Grove

and Barwon Heads. One Atlas of Victorian

Wildlife repoil from "Quecnsclifr, in fact,

refers to Portsca (indicated in Appendix 1

and determined by reference to the original

sheet).

Two participants in the Birds Australia

Beach Patrol Scheme, K Bartram and DW
Fades, regularly located a pair of Hooded

Plovers between Point Lonsdale and

Queenscliff, from 1977 to about 1980.

They were seen on most visits and

throughout the year. The birds were gener-
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ally confined to the area north of the rocky

breakwater, and were thus closer to

Queenscliff than Point Lonsdale. Recent

surveys have failed to locate Hooded
Plovers along this stretch of beach. These

surveys were conducted in October 1988.

November 1992, May 1994, November
1994. November 1996, November 1998,

November 2000 and November 2002

(Weston and Schipper 1994; AWSG
unpubl. data).

(ii). Pairs have bred at Swan Island, on

the dredge spoil island known as Sand

Island (Garnett et al. 1986; MA Cameron

pers. comm.). DCE (1991) and Barter et al.

(1988) considered Hooded Plovers as a

regular and breeding species in Swan Bay,

but the only record in the summer AWSG
wader counts in the Swan Bay-Mud
Islands complex was of two birds in sum-

mer 1984 (DCE 1991); JM Pratt listed two

birds on 'Queenscliff Spit’, apparently

nesting on 11 February 1984 (AWSG
unpubl. data). About 20 years ago, up to

three pairs bred on the northern part of

Sand Island, and al least some bred suc-

cessfully (JM Pratt pers. comm.). Recent

surveys, in October 1988. November 1992

and November 1994, have failed to locate

breeding Hooded Plovers on the island

(AWSG unpubl. data). The AWSG surveys

did not cover any areas inside the Bay in

1982. There is a recent record of a juvenile

on Sand Island in February 2000 (Lingham

2000). This bird appears to have been

reported several times: the New Atlas of

Australian Birds records the species at

Sand Island on 13 February 2000 (C

Morley and G Gibbs pers. comm.); a juve-

nile also was recorded on an AWSG wader

count at the same time (G Gibbs pers.

comm.; AWSG sheet).

(iii) . One report from St Leonards may in

fact refer to Duck Island in Swan Bay (see

below).

(iv) . Two specimens in Museum Victoria

(R11570 and R11568) are marked

'Queenscliff, Victoria’ (Dl Rogers pers.

comm.; RM O'Brien pers. comm.). These

were purchased by Museum Victoria from

Ninian Batchelor, a taxidermist with a

business in Queenscliff, and were regis-

tered on 21 May 1871. A third skin

(R1 1569) was sent on exchange to the US
National Museum (Smithsonian) on 16
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October 1930 (RM O'Brien pers. comm.).

The locality where these specimens w'ere

collected is unclear.

2. Geelong. There arc a few reports that

imply Hooded Plovers were seen in

Geelong (e.g. Wheeler 1982), hut they

probably refer to the ocean beaches ol’ the

Bellarine Peninsula (fTlI Smith pers.

eomm.).

3. St Leonards. Two records in the Allas

of Victorian Wildlife report the species

from this locality. However, one record is

indicated as being from Mud Islands (but

must have been from the Mornington
Peninsula, see below). The second record

refers to Portsea (indicated in Appendix I ).

On 15 .lanuary 1994. there was a report of

two adults and two young at St Leonards

(P Firight in Hewish 1995). The observer

has no recollection ol' the sighting but

located the record in his notebook, 'fhat

day he was participating in a fishing trip in

a boat, beginning at the boat launching

ramp at Indented Head, with the route

extending south past St l.eonards to within

the northern part of Swan F^ay. [bright con-

sidered that the most likely site wlierc he

would have been close enough to shore to

see Hooded Plovers was Duck Island in

Swan Bay (P Bright pers. comm.). I'he

location of this sighting given in F-4g. 1

refers to the published location. On 26

October 1997. MAW conducted a survey

from Indented Head south, past St

Leonards, to the northern entrance to Swan
Bay to search for any resident breeding

pairs, as implied by the record. No Hooded
Plovers were located and the habitat

seemed entirely unsuitable for all but tran-

sitory Hooded Plovers.

4. Leopold. A Field Allas report of the

species between June and August 1980.

The sheet was submitted by DW Lades.

No further details are available, but this

sheet possibly refers to ocean beaches (and

so is excluded from Fig. 1).

5. Portarlington. GA Kearlland. writing

to North (1913-14). slated that the species

was in especially limited numbers near

Portarlington, though the exact location of

any records was not staled. This report

implied that the species had been seen in

the area, but should not be taken as definite

evidence of its occurrence there.

Mud islands

The Mud Islands have been the focus of

many ornithological expeditions dating

back to the late lS90s and early 1900s
when the area first came under the notice

of naturalists (see Pescott 1970). Hooded
Plovers were first seen on the islands in

1931 (Pescott 1983), and were recorded at

least four times between then and the early

1960s, w'ilh about ten birds recorded in

January 1940 and three in January 1961

(Stevens 1933; Heaihcote 1936; Barrett

1940: Wheeler 1961). The species was
seen on the islands again in 1976, although

further details are unavailable (BA Lane

pers. comm.); this is the only record of

Hooded Plovers inside the Heads made by

Lane. In addition. VTH Smith reported that

he saw the species on the islands 'over 50

years ago' (pers. comm. August 2002. but

see Smith 1969). In fact. Smith was pre-

sent on 26 Januaiy 1940, on the expedition

reported by Barrett (1940), when he saw
the species for the first time (F'l'H Smith

pers. comm.). Between one and seventeen

birds were recorded in ‘Mud Islands/H.

PPl^ (region)' in the AWSG database in

both summer and winter. 1990-2001.

However, all of these refer to the ocean

beaches of either the Mornington or

Bellarine Peninsulas.

Mud Islands w'ere often visited without

Hooded I’lovers being seen; e.g., January

1938 (Barrett 1938), January' 1959 (Anon.

1959). January 1960 (Anon. 1960), 1964

(Davis 1 964). January-February 1965

(Smith 1965). January 1967 (Pescott

1968). January 1968 (Smith 1968), January

1970 (Carter 1970), January 1973 (Anon.

1974) and July 1993 (AWSG unpubl.

data). Several birdwatchers who have

made numerous trips to the islands have

never seen the species there (MJ Carter,

MA Cameron and CI)T Minion pers.

comms).

An Atlas of Australian Birds sheet sub-

mitted by PS Lansley in December 1979

records the species in the grid, the locality

of w'hich is rel'erred to as Mud Islands.

This is also apparently recorded in the

Atlas of Victorian Wildlife. However.
Lansley had never seen Hooded Plovers on

the islands, and the records must have

come from the Mornington Peninsula (PS

Lansley pers. comm.).
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Western side ofPort Phillip Bay
There are several reports from the north-

ern-central shores of the western side of

Port Phillip Bay.

1. Avalon Saltworks. P Dann (pers.

comm.) recorded two adults at the Avalon

Saltworks on 22 February 1997. The birds

were absent the following day.

2. Point Wilson. A Field Atlas report of

the species. However, none was recorded

during intensive avifaunal surveys con-

ducted at that time (Chandler et al. 1981 ).

The Field Atlas sheet was submitted by T
Aumann and, although he has no recollec-

tion of the record, he informed us that it

would have been made at the Western

Treatment Plant, Werribee (then the

Werribee Sewage Farm) during his field-

work on raptors.

3. Western Treatment Plant, Werribee

(WTP). The species was recorded by T
Aumann on an Atlas of Australian Birds

sheet on 3 June 1979. Aumann was work-

ing with DJ Bakcr-Gabb at Werribee, but

neither can recall any details.

Some information is available from lists

of birds which have been recorded from

the treatment plant. These lists summarise

data collected by many observers, and are

not simple data sheets. One list of the birds

at the farm does not record the Hooded
Plover (Smith and Wheeler undated); this

appears to be a rather early list, though the

date of its compilation is unknown and,

although it is in the HL While Library at

Birds Australia, there is no dale in the

Accession list. In over 50 years of fairly

regular observations al the WTP,
Werribee, FTH Smith (pers. comm.) has

not recorded the species there. Most later

lists of birds at the WTP, which apparently

include various species that have occurred

only as vagrants, do not include Hooded
Plovers (Board of Works Undated [post

1987]; Melbourne Water 1998), but the

species is included in one list (Lane and

Peake 1990).

4. Point Cook Metropolitan Park. A
report in the Atlas of Victorian Wildlife

from this location, in fact, refers to the

record by Wheeler (1955) from Laverton

Saltworks.

5. Altona. The Altona Survey Group
recorded “Hooded DottereP in autumn

1951 (Wheeler 1951), but this group also

operated outside Altona and so may have

seen it there or elsewhere.

6. Altona or Laverton Saltworks. The his-

torical Atlas of Australian Birds contains a

record by J Richardson of an immature

bird at the saltworks in December 1975.

Wheeler (1955) reported a single Hooded
Plover among Red-capped Plovers

Charadrius ruficapilius at the Laverton

Saltworks on 4 March 1951, and an imma-

ture Hooded Plover w'as seen feeding on

the edge of a salt-pan within 50 m of the

No 2 Pumphouse on 15 May 1977 (FTH
Smith pers. comm.). This is the only

record Smith has made of this species al

the Saltworks, and this report was submit-

ted to the Atlas of Victorian Wildlife.

7. Seaholme (note that the boundaries of

this suburb have expanded since the report

was made). In a record submitted to the

Atlas of Australian Birds, the species was

recorded at ‘ Williamstown' between

February 1977 and May 1978 by C
Corben; DW Fades was present when the

bird was seen, and reports that the location

was Seaholme beach and that the bird was

a juvenile.

Inland site

You Yangs (on nearby Wooloomanata;

Pescott 1983). An extraordinary, uncon-

firmed report of two adults was made at

Lascelles Dam on 10 March 1957 (Hore-

Lacy 1957); they were in the company of

five Black-fronted Dotterels Elseyornis

melcmops. There is some confusion over the

details of this report, because another publi-

cation by the same author stated that only a

single bird was present at the dam (Hore-

Lacy 1959). In a subsequent publication by

the same author, which lists vagrants as

well as common species, the species is not

listed in the area (Hore-Lacy 1964).

Northern part ofPort Phillip Bay

Although six records were made as part

of the Urban Wildlife Watch project in

1988, the study area included open ocean

beaches of both the Mornington and

Bellarine Peninsulas (Wilson 1991), and it

is likely that the reports emanated from

along these ocean beaches.

There are several records from the north-

ern part of Port Phillip Bay:

1. Fisherman's Bend. Robinson (1999)

mentioned that he found Hooded Plovers
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on 25 April 1949 on the sandy beach
between Station and Princes Piers and at

the mouth of the Yarra Ri\'cr. However, it

is not known how' many birds v\ ere present

(L Robinson pers. comm.). Wheeler 1 1950)

reported a single bird *in One plumage' on

14 May 1949 at h'isherman's Bend. The
bird was in company of Red-capped
Plovers and Double-banded Plovers
('hanuirms hic'mcfiis. It remained in the

area until the end of August. A single adult

was recorded twice about 250 m east of the

Yarra River on 1 1 and 18 June 1949 {FTH
Smith pers. comm.). The bird actively for-

aged on a miidnal. It is likely that these

reports were all of the same bird.

2. The historical Atlas of Australian

Birds contained a record by A Von Hugel

from 'Port Philip Bay' in September 1894.

This specimen is part of the Rothschild

Collection at the American Museum of

Natural History (specimen 736306). The
details contained in the Rothschild collec-

tion are ‘Port Philip. Victoria, date IX

1894 Male A. V. Hugel Coll.' I'he details

on the specimen label are: 'A. Von Hugel

Sandridy [which is somewhat illegible]

Port Philip* (J Nielsen pers. comm.). This

almost certainly refers to Sandridgc, now
the suburb of Port Melbourne.

3. St Kilda. North (1913-14) refers to a

specimen in the Australian Museum col-

lection labelled 'St Kilda Lagoon,
Melbourne. 1873L Few details are avail-

able for this specimen (0.18427) which is

labelled as an adult male. The collector is

unknown (WF Boles pers. comm.). The
record was considered to refer to either

Bayside or the City of Port Phillip (Norris

et ul. 1995). The species is not listed as

having occuiTcd in the City of l*ort Phillip,

which includes St Kilda (Roseby 1997),

though this could be an omission.

4. During his research for the ‘Plumages'

section of Marchanl and Higgins (1993).

D1 Rogers checked many skins from a

variety of museums. Two skins from

Museum Victoria (5739 and 5740) were

marked as ‘Essendon. Victoria’. Both were

dated 18 May 1902. and both were adult

males (Dl Rogers pers. comm.). The col-

lector of specimen 5739 is unknown, but

the bird was from the HL White collection,

and was donated to the museum, where it

was received on 4 August 1917. The same

details apply to specimen 5740, except the

collector w'as Robert Grant. It is almost

certain that the labels do not reflect the

collection sites (DI Rogers pers. comm.).

The locations of the above reports are pre-

sented in Fig. 1.

Discussion

Considering the high number of bird-

watchers active around Port Phillip Bay.

very few records of I looded I’lovcrs have

been made from the Bay. In eastern

Australia, Hooded Plovers occasionally

move away from ocean beaches (Marchanl

and Fliggins 1993), so it is not surprising

that some are recorded in Port Phillip Bay,

where some liave been recorded breeding

(e.g. Sand Island and the sheltered north-

ern shores of the Mornington Peninsula).

All confirmed breeding records are from

the far south of the Bay, and it is here that

records seem most frequent. It is clear that

records of Hooded Plovers in the northern

and western parts of the Bay are very rare,

particularly given the liigh number of bird-

watchers active around those areas (see

Lane vt al. 1984). Nevertheless, the

records indicate that the species has

occurred as far into an embaynient from

the ocean beaches as is possible in south-

eastern Australia the l*‘isherman's Bend
record was over 55 km straight line dis-

tance to the nearest ocean beach.

The overall pattern of records in Port

Phillip Bay is very similar to that in

Westernport Bay. There. Hooded Plovers

are breeding residents at a few sites inside

the Bay, all near the entrance, e.g.

Observation Point and Sandy Point (Smith

1966; Loyn 1978; Dann cl al. 1994; Loyn

el al. 2001). Reports further north in the

Bay are very rare, with a few reports from

French Island (e.g. Rams Island IQuinn

and Lacey 1999] and Tortoise Head |BA
Lane pers. comm.]). Hooded Plovers are

more common on the exposed ocean

beaches outside the entrances to both

Westernport and Port Phillip Bays than on

the sheltered shores inside either bay (sec

Weston 2003).

The species is thought to be declining in

Victoria (Weston 2003 ), and there is some

evidence of a decline in the south-western

part of Port Phillip Bay, between southern

Swan Bay and Point Lonsdale: breeding
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has not been recorded on Sand Island for

years, and neither has the pair that

occurred between Queenscliff and Point

Lonsdale. It seems likely that birds no
longer regularly occur in the south-western

part of Port Phillip Ray. The beach
between Point Lonsdale and Queenscliff is

used intensively by recrealionists (MAW
pers. obs.) and the sensitivity of the species

to disturbance may explain why birds no

longer regularly use this section of beach

(Weston 2000). The reasons for the appar-

ent abandonment of Sand Island as a

breeding site are less clear, but may
involve changed topography, and possibly

feral and domestic predators. Breeding
persists in the south-eastern part of the

Bay, where the species is intensively man-
aged (see Dowling and Weston 1999).

Assessing the validity of records is an

inexact science, but most records presented

here are beyond doubt; they are sightings

by experienced birdwatchers, and there are

even some specimens. In our opinion, only

tiie You Yangs sighting and some of the

specimen locations must be treated cau-

tiously, while the reports from Western
Treatment Plant and Point Wilson and St

Leonards lack detail. The You Yangs
sighting was made at a freshwater dam; the

species has never been recorded utilising

this habitat in eastern Australia. However,

vagrants often occur in unusual habitats,

making this an unceitain basis upon which

to assess the validity of the report

(Cameron and Weston 1999). Consistency

of reporting can provide clues as to the

certainty that an observer has in a sighting.

In particular, omitting a species in subse-

quent lists from the same site suggests that

the original report has been effectively

retracted (see, for example, Cameron and

Weston 1999). The You Yangs report was
omitted from a subsequent list by the same
author. Taken together with the inconsis-

tent details reported, we suggest that the

You Yangs sighting should be considered

doubtful unless further information
becomes available. The specimens marked

'Essendon' (a northern suburb of

Melbourne) almost certainly refer to the

site where a collection of specimens was
held, rather than the collection site of the

specimens. The same may be true for the

specimens collected by N Batchelor, and

possibly also the report from ‘Sandridy’.

We were able to determine that many data

sheets apparently recording the species in

the Bay, in fact, referred to areas of ocean

beach outside the Bay.

It is interesting that the sightings are gen-

erally in the western half of the Bay. Much
of the western side is mudllats, hardly the

preferred habitat of Hooded Plovers. The
sites at Seaholme, Altona, Avalon. Point

Wilson and Werribee are predominantly

mudflats, although they do embrace
stretches of sandy beaches. The eastern

side, on the other hand, has more sandy

beaches but fewer records of Hooded
Plovers. The reasons for this are unknown,
but might involve the higher levels of
human activity on the eastern side of the

Bay compared with the western side, and

the apparent sensitivity of Hooded Plovers

to human disturbance (Schulz and
Bamford 1987). Also, birdwatchers tend to

focus their efforts on the western side of

the Bay as the mudtlats attract high num-
bers of waders that prefer those habitats.

This review has highlighted the unusual

nature of the occurrence of Hooded
Plovers in Port Phillip Bay. which may
encourage any future sightings to be pub-

lished. Additionally, this review has chal-

lenged an extraordinary report that has

received little attention until now.
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Appendix 1

Details of information from various databases mentioned in the text.

Site Sheet Source- Dates Actually refers to

Number Database (if applicable)

Altona^ 000881 Atlas Victorian Wildlife May 1977

Laverton Saltworks

Dromana 51157 Atlas of Australian Birds Mar-May 1979 Weslernport Bay
(possibly Shoreham
or Flinders)

Leopold 79985 Atlas of Australian Birds Jun-Aug 1980 ocean beach?

MacRae 384 Atlas of Australian Birds Jan 1977 Gunnamatta Beach

22923 Allas of Australian Birds Jan-Feb 1978 Bushrangers Bay

47939 Atlas of Australian Birds Jan-Feb 1979 Bushrangers Bay

Mud Islands 93682 Allas of Australian Birds Dec 1979 Momington Peninsula

5113311 Atlas Victorian Wildlife

(same record

Dec 1979 Momington Peninsula

as above)

Point Cook 1 003753 Allas Victorian Wildlife Mar 1951 Laverton Saltworks

Point WilsonSl 155 Allas of Australian Birds Jun 1979-Jan

1980

Western Treatment

Plant, Werribee

Queenscliff 5787 Atlas of Australian Birds Apr 1977

40087 Atlas of Australian Birds Jun-Jul 1980

69995 Atlas of Australian Birds Jan 1980

79857 Atlas of Australian Birds Aug 1980

79869 Allas of Australian Birds Sep 1980

79874 Atlas of Australian Birds Jun-Jul 1980

79894 Atlas of Australian Birds Feb 1980

93650 Atlas of Australian Birds Nov 1980

93652 Allas of Australian Birds Oct 1980

93750 Allas of Australian Birds May 1981

108082 Allas of Australian Birds Nov 1981

108123 Allasof Australian Birds Apr 1981

108129 Allas of Australian Birds Jul 1981

108131 Atlas of Australian Birds Jun 1981

108139 Atlas of Australian Birds Sep 1981

112809 Allas of Australian Birds Dec 1981

also includes Ocean
Grove and Barwon Heads

22894 Atlas of Australian Birds Jul-Dec 1977

79817 Atlas of Australian Birds Jan 1979-Jun

1980

also includes Ocean
Grove and Barwon Heads

93728 Atlas of Australian Birds Jan-May 1981 also includes Ocean
Grove and Barwon Heads

1000696 Allas Victorian Wildlife Dec 1987 Portsea

St Leonards 5113279 Atlas Victorian Wildlife Sep 1977-Feb
1978

Portsea

5113311 Atlas Victorian Wildlife Dec 1979 Momington Peninsula

Swan Island S84-189 Australasian Wader
Studies Group

Feb 1984

Williamstown
69763 Atlas Victorian Wildlife Feb 1977-May

1978

Seaholme
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Winged Everlasting Ammohium alatum - threatened

species, weed or itinerant?

Keith McDougair

Abstract
The Winged Everlasting Ammohium alatum. a native of south-eastern Australia, is an attractive

daisy with white and yellow papery tlowers. In south-eastern New South Wales, this species is

apparently found only on disturbed roadsides. Populations on the banks of the Sni)wy River in

Victoria may have originated from roadside populations upstream in New South Wales. Mlhough

Winged Everlasting does occur in natural vegetation in noilhpn New South Wales, it is not neces-

sarily a weed in the southern part of its range, there being 19’*'' Century records from places such as

Wagga Wagga and tienoa. Whilst the status of Winged Everlasting in parts ol' south-eastern

Australia is somewhat unecriain. its increasing commercial availability and propensity to establish in

disturbed situations makes the species one to watch as a potential weed outside its natural range. {The

Viclon'an SafuniltsI 121 (6), 2004. 284-288)

Introduction

There are two species of Ammohium
(Family Asteraceae), both native to eastern

Australia. While preparing a recovery plan

for one of them (Yass Daisy A. cnispe-

dioities. which is listed as vulnerable in

NSW), I was alerted by eolleaguc Max
Gray (ex-CSlRO) to the curious distribu-

tion and habitat preference of the other

species. Winged Everlasting A. alatum. In

south-eastern NSW at least, this species

seems to occur solely on disturbed road-

sides. Max posed the question 'where is its

natural habitat?'

One of the major populations of Winged

Everlasting in south-eastern NSW is on the

Kings Highway, east of Braidwood (where

I live). The other is in the Jindabyne area,

which I often drive through for work. In

both cases. Winged Everlasting is confined

to the road verge, often growing in the

gravel rather than amongst other plants.

The attractive wdiite and yellow papery

flowers of this species have made it a pop-

ular landscaping plant in the Braidwood

area, and there have been major plantings

in the main street of liraidwood. I became

interested in Max's question after Winged

Everlasting started to appear in cracks in

the pavement of the town's streets, both

adjacent to the plantings and some distance

from them (Fig. 1). In the past two years, I

have also noticed Winged Everlasting for

the first lime in several places on the

' 38 Elrington Street. Braidwood, NSW 2622.

Bungendore Road between Bungendore

and Bywong (following roadworks), on the

Kings Highway near Queanbeyan, and on

the Kosciuszko Road near Sawpit Creek

(again following roadworks). The Sawpit

Creek record is the first of this species for

Kosciuszko National Park, although I have

seen it growing in a garden at Thredbo.

Winged Everlasting is clearly spreading

along roads in south-eastern NSW. It has

also escaped from plantings in the

Canberra Botanic Gardens and become
well-established on many track edges. As a

result several questions arose in my mind .

Where is its native habitat (Max's original

question)? Should it be regarded as a

threatened species because many popula-

tions are precariously positioned on road-

sides (albeit seemingly favoured by road-

works)? Should it be regarded as a weed in

new locations where it becomes estab-

lished? Where it is not a native, should

there be concern about its apparent capaci-

ty for invading disturbed vegetation? This

contribution is my attempt to address these

questions.

Species biology and ecology

Winged Everlasting is a perennial (or

occasionally annual) herb w'ith winged,

woolly upright stems, grey woolly basal

leaves and many papery white and yellow

Hower heads (.leanes 1999). Flowering

occurs in spring but in well-tended garden

habitat may continue into autumn.
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Fig I. Plants of Winged Everlasting growing on the edge of' a street pavement in Braidwood, New
South Wales. The plants eseaped from the landscaping feature in the background. Further escapes
are scattered through the township, up to 250 m from garden plantings. Establishment has presum-
ably occurred following dispersal by wind.

Distribution

The following information about the dis-

tribution of Winged Everlasting in

Australia is based on my own observa-
tions, collection data from the National
Herbarium of NSW, National flerbarium
of Victoria and Australian National

Herbarium, and checklists of flora in

Tasmania and South Australia.

Winged Everlasting has been recorded in

Queensland, New South Wales, Victoria,

South Australia and Tasmania. It is regard-
ed as an introduction in the latter two
States. In the States where it is considered
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Fig. 2. Location of Winged Kverlasting records in Victoria, the ACT, NSW and Queensland. Data

were obtained from herbarium collections and persona! records. KEY: Solid symbols indicate

records of the last 30 years; square = natural forest habitat; circle - riverbed; triangle = disturbed

habitat (mostly roadsides); star = unspecified habitat.

native, populations have been recorded

mostly on the Tablelands, extending from

far eastern Gippsland in Victoria to the

Queensland border (Fig. 2). Most records

are from grossly disturbed habitat, princi-

pally roadsides but also some farm pad-

docks. The few records of Winged
Everlasting in natural habitat are from

forests of various eucalypts {Eucalyplits

caliginosa, E. dalrympleana, E.

laevopinea, E. nohilis, E. oblic/ua, E. pau-

ciflora, E. viniinalis) on plateau and rocky

cliffs in northern NSW, and on gravelly

river banks of the upper Snowy River in

Victoria, the Murrumbidgee River in the

Wagga Wagga area, and the Namoi River

in Wallabadah National Park. Whilst river

banks may be within natural vegetation,

their vegetation is often the product of

flood events that carry seed downstream

from disturbed areas. It is therefore tempt-

ing to postulate that the Victorian (Snowy

River) populations were derived from the

roadside populations upstream at

Jindabyne.

Although a natural origin for Winged
Everlasting populations in south-eastern

NSW cannot be categorically identified in

herbarium records or from extant popula-

tions, the history of its collection makes it

difficult to be confident that the species is

an introduction there cither. The
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Murruinbidgee River collection was made

in 1888. Other old collections in the south-

east of its range are Genoa 1887 (uncer-

tainly from the town in Victoria or the

river, which could be in NSW or Victoria),

Nowra 1917, Jindabyne 1924, Cobargo

1935, and Miltagong 1938. No habitat

information is given with these collections.

Of these locations, the species is known to

persist only in the Jindabyne area, where it

is extremely abundant on roadsides. In

northern NSW. based on the available col-

lections, Winged Everlasting grows in nat-

ural forest vegetation but also invades

grossly disturbed areas such as roadsides

and paddocks.

Where is the native habitat of Winged
Everlasting?

Winged Everlasting appears to be an itin-

erant, and weedy in much of its natural

range. The difficulty with assessing its sta-

tus, though, lies in the determination of its

natural range. It may be a native species of

east Gippsland and south-eastern NSW but

its range within that area has both expand-

ed (in the Jindabyne and Braidwood areas)

and contracted (in other places). It is prob-

ably an introduction in the Braidwood-

Queanbeyan district of New South Wales

and the Australian Capita! Territory, there

being no historic records of its presence

nearby. Winged Everlasting does appear to

be a native species of the Northern

Tablelands and North-west Slopes ofNSW
but even there it is weedy in places, and its

presence in natural vegetation as the result

of invasion from elsewhere cannot be dis-

counted. Genetic studies of population

variation might clarify the issue ot natural

origins.

Should Winged Everlasting be regarded

as a threatened species?

In Victoria, Winged Everlasting is listed

as rare (Cross ef al. 2001 ) but might equal-

ly be regarded as a threatened species

under the criteria of the lUCN (2001),

based on number of populations and

extent. As a species, Winged Everlasting

might not be eligible for listing as a threat-

ened species in NSW but, if it is not con-

sidered to be a weed, individual popula-

tions might be eligible for listing as endan-

gered in south-eastern NSW, where they

are all threatened by destructive distur-

bances such as weed spraying. The choice

between weed and threatened species is a

potentially stark one for land managers. In

my opinion, the disturbed road edge popu-

lations should not be regarded as threat-

ened in the legal sense. They are hardly

natural populations. They do contribute to

the security of the species as an entity but

no more so perhaps than the sprawling col-

lections in the Canberra Botanic Gardens

and the burgeoning horticultural popula-

tions worldwide.

Should new roadside populations of

Winged Everlasting be regarded as

weedy?
Given the range of Winged Everlasting in

eastern Australia based on historical col-

lections and the uncertainty about its natur-

al distribution, there would seem to be no

reason to regard new populations in dis-

turbed habitat within that range as weeds.

They are simply native plants growing in a

weedy habitat. There would also seem to

be no juslilication for deliberately remov-

ing them, just as there would be no justifi-

cation for intentionally protecting them. As

long as they are not posing a threat to nat-

ural vegetation nearby, the plants are a

pleasant roadside feature, far preferable in

looks and biomass to tall perennial grasses,

for instance. Well outside its historic

range, new' populations rightly should be

regarded as weedy in whatever situation

they occur.

Should there be concern about its inva-

sive capacity?

Even though Winged Everlasting is per-

haps native in much of eastern NSW,
based on its collection history, it was prob-

ably absent from most plant communities.

Its capacity for growing in great abun-

dance on disturbed ground may make it a

threat to plant communities containing

abundant bare ground (e.g. rocky out-

crops), and a threat to plant communities

after fire. Land managers need to acquire a

good knowledge of plant community com-

position now so that invasions by native

species such as Winged Everlasting can be

readily detected and dealt with.

The increasing availability of Winged

Everlasting in the nurseiy and landscaping

trade in Australia (and overseas) suggests

that it will be an important weed in the
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future. Those with a say in what is sold in

nurseries in places outside the natural

range of Winged Everlasting may wish to

carefully consider the potential future eosts

of allowing this plant into new habitat.
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Are wide revegetated riparian strips better for

birds and frogs than narrow ones?

Bronwyn Merritt' and Robert Wallis’

Abstract
A survey of wide imd narrow rcvcgeialcd riparian strips was conducted in western Victoria for birds

and frogs. There were 4.3 bird species detected, of which only three species were introduced. A small

number of species (13) consiiiuied 7S"/n of all sightings, four species of birds were nn>re commonly
delected in narrow sites than wide sites. The .species were the Red-rumped Ran'ol. While-plumed

! loneycater. Welcome Swallow and l.ttng-billed C’orella. All except the honcycaler used the sites for

shelter but foraged in open pasture. On the other hand, 23 species were more likely to be observed m
the wider than the narrower strips. The most common olThese species were the Superb Fairy-wren,

C'rimson Rosella. Striated Vhornbill. New Holland Honeyeaicr. Australian Magpie, Yelknv-rumped

Thornbill and Red-browed f inch. Wider sites reduce the etfccls of edges and provide birds with

more protection from weather and predators. Increasing witlih of revegetaled riparian strips by as lit-

tle as 1 0 m can alTcct the birds that utilise the habitat. Four species of frogs (46 animals) were delect-

ed in the study. No frog species were found more commonly in the wide sites, although the seven

Southern Brown Tree Frogs were seen only in the narrow sites. Wc suggest habitat features besides

strip width might be more imporlani in determining presence of frogs in riparian vegetation. (The

Victoruw Naturalist 121 (b), 2004, 2SK-2‘>2)

Introduction

Trees are planted in agricultural land-

scapes to lower water tables and reduce

soil salinisation. provide shade and wind-

breaks for stock and. if planted in riparian

zones. 11 Iter surface water by trapping sed-

iment and stripping nulrienls ((iore d al.

IS)95). As well, revegetation is thought lo

provide habilat for fauna, and if revegelat-

ed strips link larger blocks of natural habi-

tats. then wildlile can use them as corri-

dors. Often such plantings are fenced and

' .School of Ecology and l n\ ironmciu. Dcakin
Lhiiversity. Warrnambou!. Vidoiia 32SO. Current

address: Dcpanmenl Sustainability and F.nvironmcnt.

Alexandra, Victoria 3714
School of Ecology and Environment. Dcakin

University. Warrnunibool. Victoria 32SO. Current

address: Office of the Pro Vice-Chancellor (Rural and

Regional), Dcakin University, Warrnambool, Victoria

3280

this can keep slock out of the waterway

and hence lead to improvements in water-

way condition (Department of Natural

Resources and Environment 2002).

[iennetl (2000) has noted that whilsl tree

planting has been extensive in rural

Australia over the last 15 years, only 2%
of plantings have had as their main pur-

pose conservation oi‘ flora and fauna.

Nonetheless, most proponents of revegela-

tion wall state biodiversity conservation is

an important consequence even if it is not

the main purpose of such habilat improve-

ment (Bennett e/ ai. 2000).

The Dundas Tablelands in south-western

Victoria have been extensively cleared of

native vegetation but large-scale revegeta-

tion programs have been undertaken

288 The Victorian Naturalist



Contributions

recently on private land. Given the impor-

tance revegetation might have for biodiver-

sity conser\'ation. we posed the question: is

it better to have wider rather than narrower

strips of revegetation planted in riparian

sites? Landholders must balance any
improvements wide blocks might confer in

terms of land, water and biodiversity

improvements against added costs and loss

of potentially productive land. Birds and

frogs were selected for study as they both

have been used as indicators of the effects

of habitat alteration and restoration activi-

ties (Jansen and Robertson 2001; Burbrink

etal. 1998: Hazel! 2001).

IVIethods

The study was conducted in the Dundas
Tablelands, in the Upper Glenelg River

Catchment, some 35 km north of Hamilton

in soLith-w^estern Victoria. Mottled duplex

soils predominate, with yellow sodic

duplex soils the most common soil type in

the valleys cut into the Tablelands (Land

Conservation Council 1979). Landforms
consist of Palaeozoic and Tertiary rocks

capped by laterites of late Tertiary age.

Most of the Tablelands comprise undulat-

ing to rolling hills dissected by deep V
shaped stream valleys, exposing different

marine and glacial sediments, trachyte,

granodiorite and metamorphic rocks (Land

Conservation Council 1979, Glenelg-
Hopkins Catchment Management
Authority 2000). Climate is a

Mediterranean type characterized by hot,

dry summers and cool, wet winters.

Average rainfall is 650-700 mm per annum
(Land Conservation Council 1979). Sites

were selected following discussions with

the Glenelg Hopkins Catchment
Management Authority and were deemed
to have similar soils, geology and climate

(Merritt 2002). All sites were on private

land, the revegetated strips were at least

200 m long, were fenced to prevent access

by stock, and ran alongside permanent or

ephemera! waterways. Revegetation of all

sites took place between 14 and 15 years

before the study. The sites were either

classified as wide (> 20 m width) or nar-

row (< 10 m) and had a similar upper

canopy of eucalypts {Eucalyptus
aromaphloia^ E. ovata, E. camaldulensis

and E. goniocalyx) with native shrubs (e.g.

Melaleuca spp.. Acacia spp., Calistemon

spp., Casuarina ciinninghamiana, Hakea
spp. and Leptospermum spp.) and a ground

cover of native and pasture grasses. Ten
sites (five wide, live narrow) were exam-
ined. Vegetation structure was examined in

terms of the number of times vegetation

touched 10 cm sections of a ranging pole.

Floristic data were collected on the species

present at each site.

The sites were surveyed for 15 minute

periods in early morning and late afternoon

during Autumn 2002. Birds were observed

and identifed by sight or sound (Simpson
and Day 1999), their activity and numbers
recorded. Frogs were sought under logs

and rocks and identilled using Hero et al.

(1991), w'hich was also used to identify

calls. Standard areas were surveyed to

ensure comparability between wide and

narrow sites. If there was uncertainty if a

bird call originated from an animal outside

this standard area, it was ignored. Wind
speed, cloud cover and ambient tempera-

ture were assessed.

The Dundas Tablelands originally sup-

ported an open woodland dominated by E.

camaldulensis, E. melliodora, E.ovata, E.

lariceolaia and E. viminalis with

Allocasuarina vcrlicilliala a common
understorey shrub. Native grasses would
have formed a ground cover. Since
European settlement, there has been exten-

sive clearing of the Glenelg catchment.

Exotic pasture now covers 68% of the

catchment, and remnant forest and wood-

land cover only 28% of the area, being

especially confined to the steeper sites in

the Grampians and Dundas Ranges
(Glenelg Hopkins Catchment Management
Authority 2000). Some 13 frog species and

230 bird species have been recorded from

south-western Victoria (Land Conservation

Council 1979) although few' detailed sur-

veys of the study area have been carried

out. Certain native birds (e.g. Sulphur-

crested Cockatoo Cacafua galerita and

Long-billed Corella C. tenuirostris) are

thought to have increased in numbers since

the land was settled by Europeans (Emison

etal. 1987).

Bird species recorded were classified into

five broad foraging guilds (where birds

search or forage for food on particular sub-

strates) based on both our observations and
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also Simpson and Day (1999). Birds were

also classified into nesting guilds based on

their prefeired nest sites (Simpson and Day
1999). The numbers of birds detected in

the wide and narrow strips were compared
statistically using Chi-square tests.

Results

The narrow and wide sites had similar

vegetation structure with the wider sites

having more upper canopy vegetation and

the narrow sites more ground cover (Fig.

I ). A florislies classillcalion dendrogram
(Merritt 2002) indicated that only small

differences in plant species composition

existed between sites, although overall the

narrow sites had more species in common
with each other than with the wide sites

and vice-versa. However, iloristic differ-

ences between wide and narrow sites w ere

only minor and unlikely to have a major

impact on the differences in frequency of

use of the sites by the fauna.

Birds

Some 43 species of birds were detected

during the study. Only three species of

introduced birds were found (European
Goldfinch Caniuelis caniuelis. Common
Blackbird Turdiis merula and Common
Starling Stiirmis vulgaris, and they consti-

tuted only 63 sightings compared with

5012 sightings of native birds (from 40
species). Three of the native species were
considered abundant in that they were seen

in more than 40% of all transects, seven

were detected in 20-40% of transects, 1 1 in

5-20% of transects and 22 were detected in

fewer than 5% of the transects. Thirteen

species accounted for 78% of birds seen

(Table I ). The numbers ol' 13 bird species

seen in the narrow sites were significantly

different for each species from the number
seen in the wide sites (p < 0.05) (Chi

Square lest). For most species, more birds

were present in the w'ider sites; how'ever.

four of the species were more commonly
detected in the narrow sites (Ked-rumped

Parrot, White-plumed Honeyeatcr.
Welcome Swallow and Long-billed
Corella ).

The narrow sites had fewer bird species

recorded (33 species) in total than the wide

sites (39). The mean species richness of

birds in the wade sites (26.2) was signifi-

cantly greater than the mean species rich-

ness of birds (20.8) in the narrow sites

(Students t test, p = 0.015). We were inter-

ested to see if the different wddth sites had

different communities of birds as measured

by their foraging and nesting guilds. The
most common foraging guild in the study

were the ground feeders (e.g. Suiphur-
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Fig, 1. Vegetation structure profile for the narrow and wide sites
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Table I. Numbers of the thirteen most commonly seen birds observed in the wide and narrow tran-

sects. All showed significant differences in the number of observations between the narrow and wide

sites (p < 0.05).

Species Wide transects Narrow transects

Superb Fairy-w'ren Malurus cyaneiis

Crimson Rosella Plalycerus elegam

Striated Thornbill Acanthiza lineata

New Holland I loneyeater Py7v//^/o/7vrfv novaehoUandiae

Red-mmped Parrot Psephotus haematonotus

Australian Magpie Gymnorhina tihicen

Yellow'-rumped Thornbill Acanthiza chrysoniioa

White-plumed lloneycater Uchenosiomus penicillatus

Welcome Sw'allow Hirwuto neoxena

Red-browed Finch Neochmia temporalis

Suphur-cresled Cockatoo Cacafiia galerila

Grey Fantail Rhipidura fuhgmosa
Long-billed Corella Cacatua tenuirostris

339 267

320 196

260 129

271 42
108 200

194 113

270 14

95 191

57 227

213 59

123 114

194 24
91 120

crested Cockatoo, Red-rumped Pan'ot and

Australian Magpie), then (in order) foliage,

aerial, water and trunk foragers. The
largest difference in observations between

wide and narrow sites w'ere for the water

foragers such as White-faced Heron, Little

Pied Cormorant and Australian Shelduck;

however, this and all other foraging guilds

showed no significant differences in fre-

quency of occurrence or abundance. Birds

were also classified as to their nesting

guild (Simpson and Day 1999). Canopy
nesters (e.g. Ravens and Magpies) were

the most common in the narrow sites

whilst hollow-nesting species (e.g. Red-

rumped Parrot, Sulphur-crested Cockatoo

and Striated Pardalote) occurred most fre-

quently in the wide sites.

Frogs

Four species of frog were detected during

the study; Common Spadefoot Toad
Neobatrachus siidelli (34 animals detect-

ed), Southern Brown Tree Frog Liforia

ewingi (7), Southern Toadlet Pscudo-

phryne semimarmorata (4) and the

Common Froglet {Ranidella signifera) { 1 ).

All L. ewingi were found in narrow sites;

this was the only species for which a sig-

nificant difference in preference for site

type was found (p < 0.05).

Discussion

Other studies have also found a small

number of species account for most birds

seen in revegetated areas; for example, we
found 13 species accounted for 78% of

birds sighted whilst Ryan (1993) working

in northern Victoria found eight (of the 50

bird species detected) accounted for more

than 75% of all birds observed (Ryan

1993). Of the 13 most abundant species in

our study, eight species are generalist

species associated with edge habitats, typi-

cally using the revegetated sites for shelter

and nesting and the open pasture for forag-

ing (Kitchener et al. 1982, Loyn 1985,

Ryan 2000). Such species include the

Australian Magpie and the Superb Fairy-

wren. Other species typically reported in

revegetated sites include generalist species

that use a range of natural and disturbed

habitats and are capable of movements to

sites to exploit variably-availabie resources

such as nectar and fruit (Ryan 2000).

Only three of the 43 species detected in

the survey were introduced species and of

5075 total bird sightings, only 63 were of

introduced species. Loyn (1985) also

found few introduced species in remnant

forest systems in south-eastern Australia.

The differences in lloristics, structure,

location and geology between study sites

were minor. Thus, differences in fauna

observed between wide and narrow sites

could legitimately be contributed mainly to

the width of the sites per se. We found that

increasing the width of revegetated ripari-

an strips, even by 10m, can have an effect

on the birds that use the sites. The wide

sites have more species (and more birds)

using the ground and shrub layers for nest-

ing. The wide sites offer more safely from

the threat of predation and disturbance

associated with edges (Major et al 1999).
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The four species more commonly detected

in the narrow sites are tolerant of distur-

bance and are edge specialists (Simpson
and Day 1999). Most of the differences

between sites, however, were for birds

fa\'ouring the wider sites that offered more
protection from the possible deleterious

effects of edges. These included sucii

species us Crimson Rosella, Red-rumped
Parrot, Common Bronzewing, Superb
Fairy-wren. Striated Thornhill. Yellow-
rumped Thornbill. Red Wattlebird, New
Holland Honeycaler. Flame Robin, Grey
Fantail, Willie Wagtail. Australian Magpie
and Red-browed I'inch.

The wider sites did not seem to confer an

advantage for frogs. Other factors for

example, connectivity by streams, pres-

ence of logs and other structural leatures

that offer protection might be more impor-

tant than habitat width alone. For example,

Burbink el al. ( 1998) found the habitat het-

erogeneity of a site was a better predictor

of frog diversity and presence than habitat

width.
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An observation of predation by a Water Rat Hydromys

chrysogaster on a Feral Pigeon Coliimba livia

Michael J. Murphy'

Abstract
The Water Rat Hydromys chrysogaster is an active aquatic predator taking a range of invertebrate

and vertebrate prey. Most reports of avian prey are of waterbirds such as ducks, waterhens and

grebes. Methods of taking avian prey include .scavenging of carrion, taking of inactive birds from

roosts or nests, and capture of alert, active birds. This short paper describes the hunting skills

employed by a Water Rat observed capturing a Feral Pigeon Colwuba livia that was drinking at a

billabong on the Murrumbidgec River at Wagga Wagga, New South Wales. {The Victorum Naturalist

121 (6). 2004, 293-295)

Introduction

The Water Rat Hydromys civysogaster is

a large, aquatic native rodent widely dis-

tributed in Australia and New Guinea and

found in habitats ranging from slow inland

rivers and mountain streams to coastal

mangrove swamps and sheltered ocean

beaches (Watts and Aslin 1981: Flannery

1995; Olsen 1995). The species has been

described as an active and opportunistic

predator, foraging in the water and adja-

cent vegetation and taking a wide range of

prey including crustaceans, molluscs,

aquatic insects, fishes, frogs, turtles,

lizards, small mammals, birds and birds’

eggs (Troughton 1957; Watts and Aslin

1981; Olsen 1995).

Woollard et at. (1978) studied the diet

and foraging ecology of the Water Rat in a

freshwater swamp at Grifllth, in southern

New South Wales, and found avian

remains in the gut contents of 8% of the

rats examined. Avian species which have

been documented as prey are predominant-

ly waterfowl (ducks, waterhens, grebes and

darters), but also include domestic poultry,

shearwaters and small passerines (McNally

I960; Woollard ef al. 1978; Watts and
Aslin 1981 ). The present paper reports on a

previously undocumented avian prey

species for the Water Rat and describes the

mode of capture employed. Common and

scientific names referred to in the text fol-

low Christidis and Boles (1994) for birds,

McDowall (1996) for llshes and Menkhorst

and Knight (2001 ) for mammals.

'144 Beryl Street. Coffs Harbour, NSW, 2450

Observation and locality details

The following observation was made in

October 1995 at Wollundry Lagoon,
Wagga Wagga (35O07'S 147^22’E), on

the south-west slopes of southern New
South Wales. Wollundry Lagoon is a per-

manent billabong of the Mtirrumbidgee

River and is located in parkland within the

Wagga Wagga urban area. A nan'ow band

of mature River Red Gum Eucalyptus
camatdulensis has been retained around

the shore of the lagoon and provides a

source of woody debris in the lagoon.

Water Rats can be readily observed at any

time of the day but particularly in the late

afternoon and evening from vantage points

on the bank or from the Beckwith Street

bridge that crosses the lagoon.

Feral Pigeons Cohtmha livia nest in num-
bers under the Beckwith Street bridge and

use fallen branches emerging from the

water as drinking perches. At the time of

the observation pigeons were regularly

using an emergent fallen branch which had

been in place for al least three years, situat-

ed within five metres of the bridge and

approximately equidistant from either

shore.

In the late afternoon (full daylight) of 7

October 1995 the author was positioned on

the Beckwith Street bridge to observe

Water Rats in the lagoon. A single Water

Rat was observed approaching, swimming
on the water surface and following the line

of the right bank under overhanging trees.

Two adult pigeons flcw' into view from
under the bridge, landed on the emergent

branch noted above and began to drink.

When the Water Rat reached a point on the
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shore opposite the pigeons it dived beneath

the water surface, swam out of sight under-

water for approximately six metres and

emerged at the pigeons' location. The
Water l^at immediately grappled one of the

pigeons from below (while the other Hew
ofll. and then swam along the surface of

the w'ater to the left shore of the billabong.

using its jaws to hold the struggling. Hap-

ping bird llrmly at the neck or shoulder.

The Water Rat stayed hidden in vegetation

on the left bank for approximately two
minutes, and then rc-emerged in the open,

swimming along the line of the left bank

with the now motionless pigeon held in its

jaw's, until it disappeared into an area of

dense reeds. The Water Rat was not

observed agaiti and it was presumed it had

a burrow or sheltered feeding site located

within the reeds.

Additional feeding events observed by

the author at Wollundry Lagoon include a

Water Rat seen wrestling in the w'ater with

a Carp Cv/;/7>///.v carpio about 40-50 cm in

length, and another Water Rat seen drag-

ging a dead (road-killed) adult Common
Brushtail Possum Trichosurus vulpeciila

down tile bank from the roadside and into

the water. A Water Rat was also observed

at Wollundry Lagoon swimming on the

water's surface away from an Australian

Pelican Pclecann.s conspiciUalus. which

was swimming in close pursuit and making

repeated (unsuccessful) attempts to capture

it in its bill.

Discussion

The Water Rat has been described as

probably the only Australian rodent to be

seen at all frequently by human observers

{Watts and Aslin 1981 ). Nevertheless, doc-

umented observations of vertebrate prey

capture events by the Water Rat are rela-

tively rare. Inclusion of birds in the Water

Rat's diet can be through scavenging of

carrion, taking of inacti\ e birds from nests

or roosts, or by capture of alcrl, active

birds. Woollard vt al. (1978) noted that the

Water Rat included fresh carrion in its diet,

including waterfowl freshly shot by

hunters. Troughton (1957) and W'atls and

Aslin (1981) cited FC Morse's observation

at the Macquarie Marshes (New South

Wales) of a swimming Water Rat dragging

a full-growm Eurasian Coot Fulica atra

which had apparently been freshly killed

by a bite severing the spine at the head.

Woollard c7 al. { 1978) cited Lade's obser-

vation of a Water Rat capturing a full-si/ed

Musk Duck Fiziura lohaia by surprise,

grabbing the tail ol' the bird and hanging

on until the frantic bird exhausted itself,

and then apparently severing its neck.

Woollard el al. (1978) also quoted a per-

sonal communication from DL Serventy

describing Water Rats taking adult Short-

tailed Shearwaters Fuffnws leniiirosiris

from nesting burrows, while McNally
(I960) reported that young shearwaters

also were taken. Watts and Aslin (1981)

noted that Water Rats have been seen to

kill ducks and poultiw. Fraser c! al. ( 1989)

suggested that water rats seize ducklings in

the W'ater from below and raid birds' nests

for eggs and nestlings.

The observation documetited in this

paper illustrates the complexity of hunting

behaviour employed in the capture of a

non-aquatic bird by day. It is considered

likely that the event observed was not an

isolated occurrence. Feral pigeons had

been roosting under the Beckwith Street

bridge at Wollundr>' Lagoon, and utilising

the same emergent branch as a drinking

perch, for several years prior to this obser-

vation. The efficiency of llie successful

predation behaviour observed suggested

that the method may have been perfected

over a number of attempts.

The major components of the Water
Rat's diet are generally described to be

molluscs, crustaceans, aquatic in.sects and

fish, with other taxa such as birds taken

only occasionally (Troughton 1957; Harris

pers. comm, in Woollard et al. 1978; Watts

and Aslin 1981; Olsen 1995). By consider-

ing both the frequency of occurrence and

the relative size of the prey item. Woollard

el al. ( 1978) concluded that fishes were the

most important prey item (in terms of size

and constancy), with insects also of major

importance (particularly in spring), and

that birds made up a substantial part of the

diet by virtue of their size, although they

were of secondary importance through lack

of constancy: in short, birds were taken

only seldom but were significant in terms

of nutritive value.

Woollard el al. (1978) found a number of

dietary differences between immature and
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mature water rats, with younger animals

taking fewer crustaceans, birds and large

fish and more spiders, plants and small fish

than mature animals. Avian prey occurred

approximately twice as often in mature rats.

In addition, most of the immature rats

found to have eaten birds were young ani-

mals likely to have been fed by an adult

mother, with older, independent immature

rats feeding on birds only very occasionally

(Woollard ct al. 1978). This age-related

difference is likely to be a reflection of the

combination of hunting skill and strength

necessaiy for the Water Rat to tackle avian

prey.
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In Pursuit of Plants: Experiences of nineteenth

& early twentieth century plant collectors

by Philip Short

Publisher: University of Western Australia Press, 2003. 351 pages, hardcover; colour

and black and white photographs. ISBN 1876268980. RRP $54.95

In Pursuit of Plants is a book of excite-

ment and adventure. There are many Tall

tales and true’ from around the world,

glimpses into the lives of past plant collec-

tors. The concept of the book arose when
the author was driving north along the

Stuart Highway to Alice Springs on a col-

lecting trip for his work as a taxonomist

with the Northern Territory Herbarium. He
stopped in countryside surrounding Coober

Pedy to admire the grandeur of Sturt's

desert pea, which carpeted the ground.

That others had admired the plant before

him was evident by footprints encircling

the plants and he considered how lucky we
are to be able to drive in comfon to such

places. He determined to

make available to a wider audience both

published and unpublished articles and let-

ters containing accounts by early collectors

of their experiences when gathering plants.

The work would not be parochial but con-

tain accounts of overseas collectors, high-

light minor amateur collectors as well as

major professional collectors, and include

those who primarily gathered plants for

scienlillc naming and study, not Just for

horticulture.

One story that stays in my mind concerns

HO Forbes and his wonderful use of words

describing his "joy’ in finding Ant Plants

in Java. He had collected a ‘galaxy of epi-

phytic orchids from an erythrina tree’ in

the centre of which was an Ant Plant.

Although he had only touched the bunch

momentarily he was instantly covered with

a myriad of small ants. He wrote H
stripped with the haste of desperation, but.
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like pepper-dusl over me, they were
writhing and twisting their envenomed
jaws in my skin, each little abdomen spite-

fully quivering with every thrust it made'.

Luckily Mr Forbes had some 'boys' he

could send higher into the trees to collect

more specimens of the ant plants and carry

them to a place where he could examine
the plants with comlbrl and without dis-

turbing the ants!

Not all of the ser\'anls were as amenable

as those of Forbes. JRT Vogel complained

of the need for more servants but that he

could not manage the two he had. lie stat-

ed; 'An African servant will not listen to

orders, but will do everything out of his

own head, and if his taste does not agree

with his master's, the master he thinks must

comply with his. If 1 say to the cook, 'This

must not be dressed so’, he answers quietly,

'That is how I like it*; and if my servant,

contrary to my directions, goes out for the

whole evening, he says coolly. 'When you

have got your meal, you have nothing more
to do with me." Times do not seem to have

changed with regard to what many employ-

ers expect from their employees!

The book is. in essence, a compilation of
short stories so can be read in any order.

Accounts of expeditions to Africa. Asia,

Australia. New /caland, Europe, and
North, Central and South America are

described. Visits by Hooker, Milne and
Seeman to various oceanic islands also are

described. Stories include horrendous tales

of torture, escapes and recapture as w ell as

the mundane accounts of drying and trans-

porting specimens and making lists and
descriptions of plants. At times the author

detours from the strictly botanical and
includes items from other natural history

Helds, such as. geology. Imagine collecting

geological samples from the back of a

camel. The reasons for collecting plants

also was investigated, it was not only the

lure of travel and adventure that attracted

collectors but more practical reasons, such

as the supplementation of a family income
or freedom from the cares of a household.

This book has something to interest

everyone, not only the professional and
amateur botanists but also those interested

in travel, natural history, art. human rela-

tionships and times now' lost in history.

The book is illustrated w ith photographs of

a number of fantastic drawings and paint-

ings made by the collectors, with portraits

of some of the collectors and photogi'aphs

by the author of some of the plants men-
tioned. It is well worth the S54.*-)5 and if

you, like me, ha\e a friend or two wdio

thinks the study of plants is boring, buy

them this book. Once they begin to read it,

they will never look at plants as boring

again.

Maria (Jibson
niological and Chemical Sciences

Deakin University

221 Biirwood Highway
Burwood. Victoria 3125
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THE MORNINGTON PENINSULA
Through the eye of a Naturalist

Tom H Sault

The Mornington Peninsula

Through the eye of a Naturalist

by Tom H Sault. Illustrations by Richard Pew

Publisher: Trust for Nature (Vic.) Southern Peninsula Tree

Presentation Society RRP $19.95

For anyone with even a minor interest in

the Mornington Peninsula, or conservation

of any kind, this is a very good read.

Written from a conservationist's point of

view, all aspects of the Mornington
Peninsula have been covered, including

Geology, Flora. Fauna, Rock Pools and

much more.

This book is written in an easy to read

format from the heart and mind of a natu-

ralist with a special interest in the

Mornington Peninsula. Drawing on his

own extensive experience and local knowl-

edge, the author has incorporated scientific

data to describe and explain the beautiful

and natural features of the region, in order

to truly understand the depth of apprecia-

tion the author has for the Peninsula, it is

important to gel to know the author. The

book enables the reader to do this, as a

summary of the author's interests and

experiences is provided in the initial pages

of the book. The author, Tom Sault, has a

great love for nature. He joined the Field

Naturalists Club of Victoria in the early

1960s and was a member of the Field

Naturalists Club Council for 13 years. He
has been a member of many other naturalist

groups for most of his adult life, and is a

life member of the Southern Peninsula

Indigenous Flora and Fauna Association

and the Southern Peninsula Tree

Preservation Society.

A concise map of the Peninsula is pro-

vided so that the reader can refer to areas

mentioned in the book. Also included are a

number of maps showing different walking

tracks, encouraging the reader to visit and

experience, at first hand, the unique flora

and fauna of the region. The greatest diver-

sity of native orchid species on the

Peninsula occurs in small isolated areas at

Crib Point and Stony Point. The endan-

gered Orange-bellied Parrot, which breeds

in southwest Tasmania and winters on the

mainland, can be seen in the Yaringa

Saltmarsh. w'here it feeds on the succulent

vegetation characteristic of the marsh.

Beautiful line drawings by Richard Pew
enhance this book greatly. For example,

the gorgeous Chocolate Wattled Bat that

roosts in hollow trees and under the roofs

of houses, the endangered New Holland

Mouse that is restricted to sandy heath-

land, the Grey-crowned Babbler endan-

gered due to habitat fragmentation, the rare

Southern Emu-w-ren and Powerful Owl
and, of course, the beautiful native orchids.

Many photos arc included from the

author's own collection taken over many
years, as well as some great macro photos

of rock pool wildlife by Glenise

Greenwood. Unfortunately some photos

are slightly blurred, but these are few in

number. The author's concern for the envi-

ronment is demonstrated by the use of

environmentally friendly inks and recycled

paper in the publication of the book. As
well, the cover has a special UV resistant

coaling. This, along with the spiral bind-

ing, allows the reader to use the book fre-

quently in the field without damaging it.

In all, this is a great light read for anyone

interested in natural history and for those

with a particular interest in the Mornington

Peninsula. The book provides visitors with a

chance to familiarise themselves with the

area and visit places they otherwise would

not have known.

Bernadette Sinclair

Deakin University

221 Burwood Hwy, Burwood 3125
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The Yarra: A Natural Treasure

by David and Cam Beardsell

Publisher: Royal Society of Victoria, 1999. 66 pages, paperback; colour photographs.

ISBN 095H775850.RRP $17.50

'A Natural I'rea^^ia

The Yarra River has an almost emblem-

atic status for Melburnians. It was the

prime reason for the location of

Melbourne, having been the only reliable,

abundant source of potable water at the

time of European settlement. The Yarra

thus became an important resource for the

European settlers, as it had been for

Aboriginal people. It continues to be a

major natural feature of the city today. So

any new publication that focuses attention

on the river and aims to increase our

appreciation of it is a welcome thing.

The authors of this attractive little volume

lake as their subject the Yarra River in its

course below Yarra Glen. This length they

divide into three sections, on the basis of

biogeographic differences in the areas

through which the river Hows. Following the

Introduction, each of these sections is dealt

with in separate chapters. The book con-

cludes with a list of 'Additional Reading’.

The Introduction provides an overview of

land surfaces, vegetation and wildlife.

Hoods, and conservation, relating each to

the Yarra River. Each of these themes is

then taken up, to some extent, in the chap-

ters that follow. The Introduction also

includes tables that serve to present brief

detail of plant communities and rare and

threatened plant and animal species.

The first section of the river examined

here is referred to as the Middle Yarra hills

and extends from Yarra Glen to where
Diamond Creek joins the Yarra. The natur-

al history components examined in this

chapter are predominantly animal, ranging

from insects, through reptiles and bats, to

birds and fish. The chapter finishes with a

couple of paragraphs on Warrandyte's for-

mer gold-mining industry.

The middle section of the Yarra Hows
through the Lower Yarra plains, stretching

downstream to the site of the old rock

falls, opposite Queen Street in the city. In

this chapter both vegetation and wildlife

are characterised in their local contexts.

Historical sources are employed here, first-

ly to describe the original vegetation in

different parts of the area, and secondly in

detailing the wholesale changes made to

the river and adjacent landscapes since

European settlement.

Coverage of the vegetation in the final

section of the book the estuarine Yarra -

is greater than in the previous two sections

because, the authors suggest, less has been

written on this subject. The final section in

this chapter, headed ‘Conservation and the

future of the Yarra* is perhaps meant to

refer to the Yaira as a whole, although this

is not apparent from the way it is presented.

The natural history coverage throughout

this work is generally slight. This is an A5-

sized book of only 66 pages and it contains

more than 70 illustrations: this means that

there is Htlle space for detailed text.

However, the many colour photographs, as

well as historical black and white images

and a few maps do assist in conveying

some of the huge diversity of subject mat-

ter that this book seeks to cover.
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The lack of references in the form of
footnotes or textual parentheses makes for

an uninterrupted read but it places greater

emphasis on the bibliographic details pro-
vided in ‘Additional Reading" at the end.
Unfortunately, these aspects of the book
are not well done. In a number of places
(e.g. pp. 36, 37) short quotes are given
from historical sources without any indica-

tion of where in the source the quote is

from; in some cases the source is not even
listed at the end of the book.
Given its size and structure, this book can

be no more than an introduction to a sub-

ject as diverse and wide-ranging as that of
the title. However, it serves that role well.
There is something in the book for almost
all natural historians but perhaps not
enough to fully satisfy any given interest.

Gary Presland
History and Philosophy of Science

University of Melbourne
Victoria 3010

Myxomycetes of New Zealand
Fungi of New Zealand Volume 3

by Steven L Stephenson

Publisher: Fungal Diversity Press, Hong Kong, 2003. ISBN 9628676547. RRP US$50.

This monograph of the New Zealand
myxomycetes, or slime moulds, is a wel-
come addition to the literature available
worldwide. Until now, all reference books
on the subject have been written in the
northern hemisphere, and very few speci-

mens are cited from New Zealand (or
Australia!). But that is about to change,
and this book is the start. It is not quite a

beginners" book; more for those who have
already started on the trail of myx-
omycetes.

Professor Stephenson, Research
Professor at the University of Arkansas,
USA, is well qualified to write this vol-
ume. He has travelled extensively world-
wide, studying the ecology and distribution

of myxomycetes.

The book starts with an abstract written
in both English and the Maori language.
Then the introduction explains the aim of
the book, followed by the life cycle of a

myxomycete. Occurrence and distribution

are also very important, as myxomycetes
grow from near the snowline to desert
areas and most places in between!

A short history of myxomycetes in New
Zealand follow's - the first was reported in

1855. Then comes a description of the
types of fruiting bodies produced and their

basic construction. The dichotomous key
to the Orders of Myxomycetes is very
clearly set out. Within each Order is a gen-
eral description and keys to the families of
the New Zealand species are then includ-

ed. These keys are a delight to use, very
straightforward and ‘user friendly'. I found
they worked very well when keying out
species that are also found in Australia.

The species descriptions are precise and
cover all aspects necessary to use the keys.

The comments for each entry are a further

help in comparing similar species.

The illustrations are very clear and well
drawn, but not all species are illustrated,

which is a bit of a drawback, as is the lack

of draw ings of spores, some of which have
very interesting omamenlalion. The colour
photographs are a delight and nicely
placed at the front of the book to whet
your appetite. Perhaps a scale could have
been added to each photograph to give an
indication of the actual size.

There is a comprehensive glossary of
terms used in relation to myxomycetes,
and a list of literature cited. The latter

draws attention to the fact that many others

have been studying myxomycetes for
many years and we have quite a bit of
catching up to do. The index is unusual in
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that it combines the species and the epi-

thets in one alphabetical listing, instead of

having two separate lists. Very handy for

those of us who remember the epithet, but

cannot recall the specific name!

Although one is not supposed to tell a

book by its cover, this one excites interest,

with a panel of Maori art incorporating two
fungi - Entoloma hochstetteri and Aseroe
rubra - and a photograph of Arcyria
cinerea balancing neatly on a piece of
decaying wood.

The simplicity of this book makes it a

useful reference in the sometimes exacting

task of identification. 1 am delighted to add
this volume to my reference books.

Margaret Brims
Western Australian Museum

Locked Bae 104 Bentley Deliver^' Cenlrc

Bentley. WA 6083

Australian Natural History Medallion 2004

David Lindenmayer

The 2004 Australian Natural History

Medallion was awarded to Professor David

Lindenmayer for his contributions to ecol-

ogy and conservation biology, pailicularly

in the modelling and management of forest

processes.

By investigating the habitat preferences

of vertebrate species and their response to

forestry practices, including ecological

burning. Dr Lindenmayer recognised the

importance of habitat I ragmen la tion as a

threatening process and the need for

wnldlife coiridors and retained elements in

wood production forests. He has developed

protocols for integrated forest use and
wildlife conservation, thus assisting eco-

logical sustainability. These advances in

landscape restoration, and a recognition of

the importance of remnant vegetation, led

him to an interest in reintroduction biolo-

gy. David’s research has relied heavily on

the development of vertebrate sampling

methodology and computer ecological

modelling, particularly the use of
Geographic information Systems and
Population Viability Analysis.

Over the last twenty years, David
Lindenmayer has established and success-

fully implemented five major multi-disci-

plinary research themes in landscape ecol-

ogy, to develop a better understanding of

species' response to landscape change. The
first was conducted in Victorian montane

Ash Forests, concentrating on the impacts

of timber harvesting and strategies to miti-

gate those impacts. It established the

importance of retaining coarse woody
debris on the forest floor and nesting hol-

lows, and produced important results con-

cerning the conservation of Leadbeater’s

Possum. Comparison of vertebrate popula-

tions in an extensive Radiata Pine planta-

tion and matched sites in eucalypt forest

near Tumut revealed new information

about the relevance of patch size and
demonstrated the importance of riparian

vegetation as dispersal routes. Hie
Nanagroe Natural Experiment is planned

to sample sites for 20 years, examining
woodland remnants and the changes that

occur within them when the surrounding

landscape is converted from one dominat-

ed by grazing to one that contains exten-

sive pine plantations. The fourth theme
will investigate the conservation value of

restored vegetation on farmlands for biodi-

versity. The fifth and final one is a large-

scale fire experiment examining the

response of vertebrates to wildfire and pre-

scribed fire at Jervis Bay in coastal central

New South Wales.

David Lindenmayer graduated with a

BSc in Zoology from Australian National

University (ANU) in 1982 and spent time

in field research in diverse habitats: the

arid zone, with Leadbeater’s Possum, and

in the hedgerows of England. Taking a Dip

Ed in 1986 from the University of

Adelaide, he then taught in primary
schools while consulting to a number of

wildlife projects. Betw'cen 1987 and 1990

he studied the ecology and habitat require-
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merits of Leadbeater’s Possum, leading to

the conferring of a PhD from ANU.
David's academic career has consisted of a

number of research fellowships with the

Centre for Resource and Environmental
Studies at ANU. interspersed with periods

as the William Evans Visiting Fellow at

the University of Otago and the Bullard

Fellowship at Harvard University. He has

also held joint Fellowships with the School

for Resource Management and Environ-
mental Science and with the Department of
Geography. In 2003 he was awarded a DSc
from ANU and was appointed to the posi-

tion of Professor within the Centre for

Resource and Environmental Studies in

2004. He supervises many post-graduate

students, with 12 PhD and 3 MSc at

December 2003.

Throughout his career. David has con-
ducted many consultancy projects on such

topics as Aridlands Surveys, Very Fast

Train Project, Long-footed Potoroo,
Ecotourism, and for silvicultural practices

and sustainable use in forestry contexts (or

government departments in Canberra, New
South Wales and Victoria. He has also

consulted for the World Bank and for gov-

ernment and industry bodies concerned
with forestry in Canada.

David has been a member of the

lUCN/SSC Australasian Marsupials and
Monotremes Specialist Group and sits on the

editorial boards for the journals Ecological

Applications and Biological Conservation.

He was referee for the Endangered Species

Scientific Subcommittee when it considered

the loss of hollow-bearing trees as a threat-

ening process.

David has been involved in over 360 sci-

entific publications including 12 books,
200 refereed papers, more than 40 book
chapters, 25 consultancy or government
reports and nearly 80 other articles.

Overall he was sole author for nearly 20%
of these and senior author for about half of
them, demonstrating the collaborative
nature of his studies. In 1996 his book
Wildlife and Woodchips: Leadheater's
Possum as a test case for sustainable
forestry won the Whitley Award for

Conservation Biology. 1999 was a

momentous year with Lindenmayer and
Possingham being awarded the 1999
Eureka Science Prize for The risk of
extinction: ranking management issues for
Leadheater's Possum and Burgmann and
Lindenmayer winning the Whitley Award
for Best Conservation Biology text with
Conservation Biology for the Australian
Environment. His joint paper with Henry
Nix ‘Ecological principles for the design

of wildlife corridors' was selected to

appear in a special edition o\' Conservation
Biology focusing on landscape processes
drawn from papers in the first 30 issues of
the joumaf
A strong community outreach component

is a feature of all of David’s research pro-

grams. He typically presents 20 - 30 public

lectures and seminars per year and writes

many articles for popular and semi-popular
magazines. He averages a media interview

ever>^ couple of w'eeks for regional, state or

national radio, television and print.

Numerous volunteers have assisted with his

work in the Central Highlands of Victoria,

and he has forged strong collaborative links

with the Earthwatch Institute where volun-

teers from all over the world come to assist

in the large-scale natural experiments in

Victoria and New South Wales.

The Mountain Brushtail Possum is in fact

two distinct species, Trichosurus cimning-

hamii occurring from Sydney to southern

Victoria, and Trichosurus caninus a north-

ern species now known as the Short-eared

Possum. David Lindenmayer led the group
which, in 2002. confirmed ecological and
genetic evidence for this new species.

In 2003 The Bulletin named David
Lindenmayer as Australia's lop innovative

thinker in Environmental Science. He was
nominated for the Australian Natural
History Medallion by the Canberra
Ornithologists Group, of which he is a

member. Dr David Lindenmayer is to be

congratulated as a worthy recipient of this

prestigious award.

Ian Endersby
56 Looker Road

Monlmorency, Victoria 3094
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