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Township Lagoon Nature Reserve is 16 ha of remnant native grassland in the lowest rainfall area of Tasmania. A high proportion of rare
and threatened species occurs within the reserve. They comprise four endangered species, including rhree endangered at the national level,
four vulnerable species and eight rare species, seven of the above being daisies. There is a strong floristic affinity with the semi-arid mallee
ground flora in northwestern Victoria and western New South Wales. The small grassland remnant comprises five floristic communities,
the principal influences on floristic variation being exerted by soil factors, such as geology, pH and drainage, and past history of mechanical
disturbance and rubbish dumping. Active conservation management, that is favourable to the continued existence of vulnerable and rare
species, promotes normal ecosystem functions and prevents threatening processes, is essential.
Key Words: vegetation, nature reserve, salt lake, weeds, rare and threatened plants, low rainfall flora, Tasmania.

INTRODUCTION
Township Lagoon Nature Reserve at Tunbridge in the
southern Tasmanian Midlands, is a native grassland and
grassy woodland remnant dominated mainly by kangaroo
grass (Themeda triandra). An early painting of the Salt Pan
Plains by Joseph Lycett indicates that the pre-European
vegetation of the area was a treeless grassy plain (Fensham
1989). Township Lagoon Nature Reserve is listed on the
Register of the National Estate and also protects one of only
four natural salt lakes that occur in Tasmania. Natural
grasslands and grassy woodlands were once extensive in the
lowlands of the Midlands, but today the natural vegetation
has been dramatically altered, with only 13% of the vegetation
resembling the original remaining and virtually all of this
privately owned (e.g. Fensham & Kirkpatrick 1989, Gilfedder
& Kirkpatrick 19956). The Midlands were arguably the
birthplace of the agricultural and pastoral industries in
Australia. InTasmania, grasslands and grassy woodlands are
the most threatened vegetation type, with 22 of the 37
communities described forTasmania being unprotected in
any national park or state reserve (Kirkpatrick et al. 1988).
There is a high concentration of rare and threatened plant
taxa in the Midlands (Kirkpatrick et al. 1988, Gilfedder
1990), including many species that are not protected in any
other state reserve (Kirkpatrick et al. 1991a, b).The reserve
has been recognised as an important grassland remnant
(Kirkpatrick et al. 1988; Kirkpatrick et al. 199la). It is an
important locality for the glossy tussock lizard Pseudemoia
pagenstecheri (Rounsevell et al. 1996), the isopod, Haloniscus
searlei (Fulton 1976) and a recently rediscovered moth
(Chrysolarentia decisaria) and rare grasshopper (Brachyxema
lobipennis) (P. McQuillan, pers. comm.). The area is an
important fauna! refuge for rare invertebrates. Two
crustaceans recorded from saline waters on mainland Australia
have their only knownTasmanian occurrences atTownship
Lagoon (Fulton 1976). They are the isopod Haloniscus
searlei Chilton and the ostracod Australocypris robusta De
Deckker.The water fleas Diacypris sp. nova and Calamoecia

clitellata Bayly also occur atTownship Lagoon (Buckney &
Tyler 1976).
The aims of this study are to produce an inventory of the
flora, to describe the vegetation communities, to gain
understanding of the environmental factors, including the
role of fire, and to make preliminary recommendations on
management of the reserve.

MATERIALS AND METHODS

The Study Area
Township Lagoon Nature Reserve (fig. 1; pis 1, 2)is an area
of approximately 16 ha which was set aside for the expansion
of the town ofTunbridge and remained unallocated crown
land until the mid-l980s, when its conservation significance
was recognised.The area was proclaimed as a Nature Reserve
on 25 December 1991.
The climate of the Tunbridge district is dry subhumid
cool (Gentilli 1972), characterised by a long warm season
and peak rainfall in the spring and autumn. This is one of
the lowest rainfall areas in the state, with a mean annual
rainfall of 462 mm per annum (table 1). The mean daily
minimum temperature for the coldest month is 1.1°C; the
mean daily maximum temperature for the warmest month
is 22.6 °C (table 1). Annual rainfall for 1990-92 and 199496 has been, on average, 430 mm, which is 93% of the
long-term average, indicating the unreliability of rainfall
(fig. 2).
The reserve is underlain byTertiary basalt in the elevated
areas of the reserve. The basalt overliesTriassic sediments
which crop out in the lower areas around and to the east
of the lagoon. The site is at approximately 200-240 m
elevation.The soils consist of clay and very dark-brown to
black, duplex clay loam, and are fertile, with moderate to
high permeability (Davies 1988).
The reserve was leased for stock-grazing until the 1 960s
and is at present irregularly and lightly grazed. Patches of
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PLATE 1
View looking south with Themeda triandra grassland with
abundant flowering heads of Chrysocephalum apiculatum
at Township Lagoon Nature Reserve, Tunbridge (Dec. 1991).
Photo: A. Zacharek.
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FIG. 1 - Township Lagoon Nature Reserve at Tunbridge in
the Midlands of Tasmania (42"8 '5, 147"15 'E).

PLATE 2
Looking east toward Township Lagoon across Themeda
triandra grassland (Dec. 1991). Photo: A. Zacharek.
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FIG. 2 - Mean monthly rainfall at Tunbridge, 1990-March 1997; the long-term monthly average is calculated from Bureau
ofMeteorology data covering the period 1912-97. Annual precipitation totals were 443mm (J 990), 421 mm (J 991), 494 mm
(J 992), 270 mm (J 994), 413 mm (J 995) and 545 mm (J 996); the 1993 data is incomplete. Monthly precipitation is indicated
by bars and the line indicates the long-term monthly average.
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TABLE 1
Summary of precipitation and rain days for Tunbridge* and temperature data for Rosst
Mar

Apr

May

Jun

Tunbridge* total monthly precipitation
19.5
Mean
43.3
124
62.0
Highest
4.8
0.0
Lowest
24
Number
23

33.4
75.2
3.2
24

39.3
94.6
5.6
23

37.2
92.0
4.2
23

32.9 41.0
76.0 103.6
11.2 11.4
24
24

Tunbridge * raindays
Mean
Highest
Lowest
Number

Jan

Feb

Jul

Aug

5ep

Oct

Nov

Dec Annual
total

40.7 39.3
83.8 116.6
9.6
3.8
24
25

40.8 44.2 44.4
73.6 110.8 140.2
13.0
7.6
6.0
25
25
25

461.5
633.5
269.6
22

7.8
12
4
24

5.0
11
0
23

7.5
12
2
24

9.5
17
4
23

10.4
16
5
23

11.5
14
8
24

12.9
20
7
24

13.0
20
3
24

11.5
19
2
25

10.9
22
5
25

10.3
16
4
24

9.3
23
2
25

119.8
138
95
22

Ross!' summary of daily temperature
22.6
Mean daily max. temp.
Highest temp.
34.6
Lowest Max. temp.
14.4
Mean daily min. temp.
10.2
Highest min temp.
18.9
Lowest temp.
0.5

22.1
34.0
13.1
10.1
18.9
1.5

20.3
28.8
12.6
7.1
14.8
-1.6

16.1
23.2
9.9
5.6
15.8
-4.3

13.7
18.7
8.7
2.7
12.1
-5.9

10.9
15.8
5.7
1.5
12.5
-6.6

10.5
15.7
4.3

11.9
18.0
7.9
2.3
10.0
-5.8

13.0
19.7
7.7
2.5
10.2
-4.2

16.7
28.8
10.1
4.9
12.4
-3.2

18.2
26.6
10.4
6.1
12.9
-1.5

21.7
33.9
13.4
8.0
17.2
-2.5

16.5
34.6
4.3
5.2
18.9
-6.6

1.1

9.6
-6.2

* Cheam (42°0T5, 147"21 'E), elevation 220 m; available data 1972-97.
t 42°02'5, 147"30'E, elevation 195 m; data 1993-97.

native grassland and grassy woodland in paddocks adjacent
and to the west, south and north of the reserve are
contiguous with the grasslands of the nature reserve. In
particular, on a hill on adjacent private land to the west of
the reserve, grassy woodland dominated by Eucalyptus
pauciflora occurs. Approximately half of the land adjacent
to the reserve has been sown to improved pastures or crops.
In the northwestern corner of the block an area of 1 ha
is fenced off and currently used as a refuse disposal site but,
in the past, more extensive areas were used, and sporadic
rubbish dumping in the reserve still occasionally occurs. In
addition, along the edges of the block, public rights of way
exist, and these are used for access to adjacent land. Driving
of vehicles on the native vegetation and on the dry lagoon
bed is common.
The reserve is irregularly burned, when fires escape from
the rubbish tip. In 1987, a fire burnt most of the area to
the west of the lagoon. In December 1993, patches of the
grassy vegetation to the west of the lake were subject to a
planned burn but, in September 1994, a large proportion
of the remaining area was burned by a fire of unknown
ongln.

Vegetation Sampling
Thirty-seven quadrats were located in a subjective without
preconceived bias manner (Mueller-Dombois & Ellenberg
1974) in the reserve. Each quadrat measured lOx 1 m, and
all vascular plant species were recorded, both in November
1991 and in January 1992, to maximise the chances of
positive identification of species. Authorities for species
nomenclature follow Buchanan (1995). Slope and aspect
were recorded, using a clinometer and a compass respectively.
Soil pH was determined for each quadrat, using a CSIRO

soil-testing kit.
The polythetic divisive classification program
TWINSPAN (Hill 1979) was used to help sort the lOx 1 m
quadrat data into floristic groups, using the presence of
native species only. With the lOx 1 m quadrats, two
groups were separated on the second division of
TWINSPAN, one on the third, and two on the fourth
levels. Four quadrats were manually reassigned. The frequencies of species in the quadrats of the floristic groups
were calculated. The floristic groups that corresponded
most closely to the plant communities of Kirkpatrick et al.
(1988) were determined.
A transect line, running orthogonal to the slope (fig. 1.),
was placed across the nature reserve and into the adjacent
native pasture on private land, and was surveyed, using a
tape and dumpy-level. Forty-four 1 x 1 m quadrats were
located along the transect, at 10m intervals, with an
estimate of the percentage cover of all higher plant species,
the combined cover for native and exotic grasses and forbs,
and bare ground (Mueller-Dombois & Ellenberg 1974).
Native, exotic and total plant species richness per plot were
determined.
Soil samples from the transect were weighed after airdrying overnight. The samples were then dried in an oven
at 105°C for 30 min. to determine soil moisture (Rayment
& Higginson 1992). Organic matter was then estimated as
loss on ignition by heating the soil samples at 550°C for
one hour.

Burning Experiment
The effects of an unplanned fire on the Themeda triandra
tussock grassland at Township Lagoon were monitored for
27 months to determine how quickly the above-ground
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biomass recovered, and to monitor any short-term changes
in the species composition of the area. Twenty 0.25 x
0.25 m quadrats were randomly located over the area at each
harvest and the above-ground biomass was removed (biomass
in this context is taken as the net primary aerial production
of the grassland) and sorted into component parts. Dry
weight was determined following oven drying at 105°e for
24 hours. The biomass was harvested at regular intervals to
coincide approximately with the peak of the growing season
and the end of the growing season. The study area was
burned in mid-October 1986, and harvests were made at
three weeks (6 November 1986),8.5 weeks (17 December
1986), 13 weeks (17 January 1987), 55 weeks (IO November
1987), 69 weeks (20 February 1988) and 117 weeks
(24 January 1989). Floristic data were available forthe study
area prior to the fire, and quadrat data were collected postfire, so that comparisons were possible.

TABLE 2
Number of plant species and categories recorded at
Tunbridge Township Lagoon Nature Reserve
Category*
Total species
Native species
Inrroduced species
Endemic species
Endangered
Vulnerable
Rare
Dicotyledons
Monocotyledons
Ferns

Number

% of total

189
114
75
6
4
4
8
126
62

100
60
40
3.2
2.1
2.1
4.2
67
33
<l

* Conservation status is according to Schedules 3 to 5 of the

Threatened Species Protection Act 1995 (Tasmania).

RESULTS
The reserve has a high plant community diversity, ranging
from a distinct assemblage of saltmarsh species on the shores
of the saltlake, Poa tussock grassland to Themeda triandra
grassland and grassy woodland, and is also an area of high
native plant species richness, considering its small area
(16 ha). The 114 native species found in Township Lagoon
Nature Reserve represent approximately 15% of the 750
native plant species of grasslands in Tasmania (Kirkpatrick
1994), while the 75 exotic species present comprise 14% of
the total exotic species in Tasmania (table 2). There is a very
high concentration of endangered, vulnerable and rare
species, as listed in Schedules 3 to 5 of the Threatened Species
Protection Act 1995 (Tasmania). There are four endangered,
four vulnerable and eight rare species, and of the four
endangered species, three are endangered nationally (table 3).
The full list of species found in the reserve is given in
appendix 1.

Plant communities
The vegetation is best represented by five floristic groups;
these are listed below, with plant species that were found in
at least 40% of the quadrats. In some cases, species which
were characteristic of a community but were sporadic in
occurrence are included. The soil types and pH and species
richness for the floristic groups are listed in table 4.
The floristic groups are as follows (numbers of quadrats
in the groups in parentheses):
Flat . stic Group 1 Puccinellia stricta open grassland/herbfield
(n=5)
Native graminoids: Puccinellia stricta
Native forbs: Apium prostratum, Spergularia media, Isolepis
sp., Selliera radicans
Exotic graminoids: Hordeum marinum
Exotic forbs: Plantago coronopus, Leontodon taraxacoides
The vegetation comprises very prostrate, succulent species
and exotic rosette herbs near the lake edge, with other
species away from the lake in areas of low relief that may
be affected by winds blowing across the lake. There was a
high percentage of bare ground, and the soils have heavy
black clay A horizons (pH 9) over brown clay B horizons
that overlay sandstone.

TABLE 3
List of vascular plant species endangered, vulnerable or
rare in Tasrnania*
Taxa of flora which are endangered
ASTERACEAE
Leucochrysum albicans (A. Cunn.) Paul G. Wilson subsp.
albicans var. tricolor (DC) Paul G. Wilson (Hoary Sunray) (E)
BRASSICACEAE
Lepidium hyssopifllium Desv. (Peppercress) (E)
RANUNCULACEAE
Ranunculus prasinus Menadue (Tunbridge Buttercup) (E, EN)
STACKHOUSIACEAE
Stackhousia gunnii Hook.f. (Gunn's Mignonette) (EN)
Taxa of flora which are vulnerable
ASTERACEAE
Brachyscome rigidula (DC) G.Davis (Hairy Cudeaf Daisy)
CARYOPHYLLACEAE
Scleranthus diander R.Br. (Knawel)
FABACEAE
Pultenaea prostrata Benth. ex Hook.f. (Bush Pea)
GOODENIACEAE
Vel/eia paradoxa R.Bf. (Spur Velleia)
Taxa of flora which are rare
ASTERACEAE
Calocephalus lacteus Less. (Milky Beauty-heads)
Craspedia sp. (Tunbridge) (Billy Buttons)
Vittadinia cuneata DC (New Holland daisy)
V gracilis (Hook.f.) N.Butb. (New Holland daisy)
V muelleri N.Burb. (Narrow-leaf New Holland daisy)
CONVOLVULACEAE
Wilsonia rotundifllia Hook. (Round-leaf Wilsonia)
POACEAE
Agrostis aemula R.Br. var. aemula (Blown Grass)
Stipa nodosa S.T. Blake (Spear Grass)

* According to Schedules 3 to 5 of the Threatened Species Protection
Act 1995 (Tasmania). E = nationally endangered species,
EN = endemic to Tasmania (Flora Advisory Committee 1994).
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TABLE 4
Summary of principal influences and species richness for the five floristic groups*
Group

Geology

A horizon

pH!

Slope!

9.5
9.5
6.1
6.9
6.7

0.5

Aspect

Native species
richness!

Exotic species
richness!

---- - - - - - - - - -

1

2
3
4
5

Sandsrone
Sandstone

Heavy black clay

Dolerite

Heavy black clay
Medium brown clay

Sandstone
Dolerite

Heavy black clay
Medium brown clay

N-E

Flat

2.3
1.7
5.5

N-E
S-E
N-E-S

3.8 ± 1.3
5.0
6.2 ±4.8
17.5 ±3.1
19.6 ±4.5

3.2 ± 2.7
6.0
14.0±4.2
6.6 ± 1.8
6.9 ± 4.4

* Determined using TWINSPAN.
t Mean and standard deviation.

Floristic Group 2 ealocephalus lacteus open grassland (n= 1)
Native grasses: Danthonia tenuior, Puccinellia stricta
Native forbs: Calocephalus lacteus, Selliera radicans, Asperula
conferta
Exotic grasses: Hordeum marinum, Lolium perenne
Exotic forbs: Leontodon taraxacoides, Plantago coronopus,
Trifolium dubium, Scorznera laciniata
The vegetation in this quadrat represents a distinct floristic
group and is located near the lake edge. It consists of
Calocephalus lacteus interspersed with patches dominated
by Danthonia tenuior with a range of exotic and native
grass and forb species. The soil consists of a black cracking
clay A horizon (pH 9), over brown clay B horizon overlying
sandstone, and the ground is flat.
Floristic group 3 Lolium perenne--Plantago lanceolata open
grassland (n=6)
Native grasses: Danthonia tenuior, Stipa nodosa
Native forbs: Asperula conferta vat. conferta
Exotic grasses: Lolium perenne, Bromus hordeaceus, Bromus
diandrus, Cynosurus echinatus, Poa bulbosa
Exotic forbs: Plantago lanceolata, Cirsium vulgare, Tragopogon
porrifolius, Trifolium dubium, Hypochoeris radicata
Quadrats in this group are from areas that had been
mechanically disturbed or had been subject to refuse dumping. The vegetation is a dense sward, dominated by Lolium
perenne and the annual exotic grasses Bromus hordeaceus, B.
diandrus and Cynosurus echinatus, with native grasses and
exotic forbs subdominant. Soils are dark-brown clay loam A
horizons with evidence of rubbish dumping or mechanical
disturbance over dark-brown to black medium clay B
horizons. Slopes are less than 3° and aspects are north to
northeast. The vegetation is variable and appears to be related
to the type of disturbance and time since last disturbance.
Floristic group 4 Poa labillardierei-Dichondra repens tussock
grassland (n= 11)
Native grasses: Poa labillardierei, Themeda triandra,
Danthonia tenuior, Elymus scaber
Native forbs: Dichondra rep ens, Plantago varia, Pimelea
humilis, Asperula conferta var. conferta, Geranium solanderi,
Vittadinia muelleri, Acaena echinata, Convolvulus erubescens
Exotic grasses: Cynosurus echinatus
Exotic forbs: Plantago lanceo/ata, Hypochoeris radicata,
Centaurium erythraea
The vegetation in this group is dominated by Poa
labillardierei with Themeda triandra as a subdominant.

In areas subject to regular trampling and compaction by
sheep and vehicles, Danthonia tenuior is dominant. A large
diversity of native and exotic intertussock forbs and
graminoids exist. This group is found to the east and at low
height above the lake on soils with heavy black clay A
horizons over brown clay B horizons which overlay sandstone. In contrast to floristic groups 1 and 2, pH is near
neutral. Slopes are less than 3° and aspects are variable.
This is community Poa labillardierei-Dichondra repens
tussock grassland (Pld) of Kirkpatrick et al. (1988).
Floristic group 5 Eucalyptus viminalis/E. ovata/£. paucifloraConvolvulus erubescens grassy woodland (n= 14)
Native grasses and graminoids: Themeda triandra, Schoenus
a bsconditus, Danthonia tenuior, Poa rodwayi
Native forbs: Geranium solanderi, Chrysocepha/um
apiculatum, Pimelea humi/is, Oxalis perennans, Scleranthus
diander, Plantago varia, Asperula conferta vaL conferta
Exotic grasses: Aira caryophyllea, Poa bulbosa
Exotic forbs: Centaurium erythraea, Hypochoeris radicata
This plant community is widespread in the nature reserve
and adjacent native pastures. It is dominated by Themeda
triandra, with a large diversity of other native species in the
intertussock spaces. Poa rodwayi is subdominant. E.
pauciflora is present in the adjacent woodland on private
land but is absent from the nature reserve. As with floristic
group 3, the soils of quadrats in this group have darkbrown clay loam A horizons over dark-brown to black
medium clay B horizons, but evidence of mechanical
disturbance is absent. This floristic group is not found on
sandstone. The slopes are 0° to 100° and the aspects north
to east. This community corresponds to Eucalyptus viminalis/
E. ovata/E. pauciflora-Convolvulus erubescens grassy
woodland (Evc) of Kirkpatrick et al. (1988).
Exotic species richness is high, both at low elevation near
the lake and in areas where rubbish dumping has occurred.
At low elevation, exotic species richness is associated with
high soil moisture and bare ground, and exotic species
include Hordeum murinum, Plantago coronopus and Poa
bulbosa (fig. 3). Areas of past rubbish-dumping and
mechanical disturbance are associated with low bare ground
and low native species richness. Abundant exotic species
include Plantago lanceolata, Poa bulbosa and Cynosurus
echinatus (fig. 3). Hypochoeris radicata, Aira caryophylfa and
Briza minor are ubiquitous in the reserve.
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Recovery Following Fire
The recovery from fire by Themeda triandra tussock grassland
at Tunbridge, following a spring burn, was rapid. Vegetation
recovery following flre was rapid, with fuel loads reaching
5 tonnes/ha after one year, the majority of which was
T triandra (fig. 4). T triandra always dominated the biomass,
ranging from 63% to 91 %. There was little change in the
floristic composition of the study site pre- and post-fire.
Only two species, the orchid Pterostylis commutata and the
daisy Leucochrysum albicans var. tricolor, were seen post-fire
that had not been previously recorded. The percentage cover
of most species post-fire remained at similar levels to preflre, with the dominant perennial grass T triandra resuming
75-100% cover immediately post-fire. The relationship
between shoot biomass and time in Themeda grassland has
been shown to be curvilinear, with the rate of biomass
increase reaching almost zero by five years (Groves 1974).
This research supports other findings indicating that a fire
interval of 2-3 years is most appropriate for this vegetation
type for fuel reduction (McDougall 1989).

DISCUSSION
The diverse vegetation of the reserve can be explained by
environmental factors including geology and soils, pH and
drainage, and by the broad-scale and localised history of
mechanical disturbance and rubbish dumping. The
importance of the reserve for endangered, vulnerable and
rare species, the abundance of exotic species, and the current
uses of the reserve by the local community require consideration in management. Active conservation management is
essential to maintaining the condition of the reserve. It
needs to be favourable to the continued existence of the
threatened species, while promoting normal ecosystem
processes and preventing threatening processes from taking
place.
Creation of a mosaic of different ages by doing small
patch burns is desirable, when the overall area of vegetation
is small (<10 ha). These need to be undertaken at different
times of the year. The escape of fires from the refuse site,
however, is impossible to predict. The biomass of Themeda
recovers quickly following fire, with the greatest rate of
shoot growth occurring within 12 months of the fire. It is
an effective form of biomass reduction. It is important that
some areas are left unburned, if possible. One patch that
has not been burned for at least a decade is currently the
focus of soil seed bank and invertebrate studies. The area
has traditionally been used as a "common" area for sheep
grazing, and there is no indication that occasional light
grazing is detrimental to the grassland.
Weed invasion, especially by gorse (Ulex europaeus), is
one of the processes which most seriously threatens the
long-term viability of this small reserve. In the old tip site,
research has shown that weeding techniques, such as topsoil
stripping, application of herbicides and burning, can reduce
exotic species and favour native species, if used with an
understanding of the ecology of the species (Zacharek
1997). Restoration of native vegetation in the larger areas
of exotic invasion requires more research. Vehicle access
continues to be a problem, with recreational use of the
dried-up bed of the salt lake. Access to the grassy areas is
leading to soil compaction and subsequent weed invasion.
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A conservation introduction of the Tunbridge buttercup
Ranunculus prasinus, to the nature reserve has been
successfully completed (Gilfedder et al. 1997, and the site
is suitable for other grassland introductions of rare and
threatened species, subject to appropriate guidelines (ANPC
1997). The re-introduction of the weeping dryland form
of cabbage gum (Eucalyptus pauciflora) is also a management
option. It does not currently occur in the reserve, but is in
adjacent paddocks, where sheep-grazing has reduced the
competition from grasses and allowed the establishment of
seedlings.

Rare and Threatened Species
The reserve is important for the conservation of rare and
threatened flora and fauna. Six endangered species, including
four endangered at the national level, two vulnerable species,
and eight rare species were recorded, six of which were
daisies. Management needs to be primarily concerned with
the maintenance of these species.
The rubble peppercress (Lepidium hyssopifolium), once
extending in its distribution from the South Australian
border to northern New South Wales, is now endangered
throughout its range in southeastern Australia. It is a
member of the Brassicaceae family and was thought to be
extinct on the Australian mainland (Leigh et al. 1984) until
the mid-1980s, when six small populations were located in
Victoria (Cropper 1987). By 1990, only two populations
remained in Victoria (Scarlett & Parsons 1991). In
Tasmania, only one population was known by 1990, and
a previously recorded population (Leigh et al. 1984) had
disappeared. Thirty extant populations have been located
in the past five years (Gilfedder & Kirkpatrick 1995a), and
the Tunbridge population, represented by only a handful
of individuals, represents the only population protected in
a secure reserve in Tasmania. It is a perennial species that
requires soil disturbance for its regeneration, and it occurs
in an area that was previously allocated for refuse disposal.
Soil disturbance in this area would lead to an enhancement
of the population numbers and would be a practical
management option.
The straw daisy, Leucochrysum albicans var. tricolor, also
a nationally endangered grassland species, occurs in
northwestern Tasmania and the Midlands (Gilfedder &
Kirkpatrick 1994). The population at Tunbridge, which
numbers less than 30 individuals, is the only lowland
population that is not on private land. Thousands of
individuals occur on nearby grazing land and their future
is secure at these sites if the current land use continues, for
grazing by sheep reduces the competition from the grasses
and favours this unpalatable daisy.
The Tunbridge buttercup, Ranunculus prasinus, is an
endemic species first collected in 1983 (Menadue &
Crowden 1985). It has a very restricted distribution, limited
to four sites in the low rainfall area in the central Midlands.
It does not naturally occur at this locality, but was
introduced to the edges of the lagoon from three populations within a 10 km radius of the reserve (Gilfedder et
al. 1997). The aim was to secure a population within a
conservation reserve, although the current management at
all four wild populations is favourable to its continued
existence at these sites. The Tunbridge area is currently a
declared drought area, and the fate of the introduced plants
IS unsure.
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Two species await taxonomic studies to determine their
status, but both have previously been considered at risk.
These are Stackhousia gunnii, which, until recently, was
thought to be a Tasmanian grasslands endemic (Curtis &
Morris 1975), but is now one of 13-14 taxa that have been
subsumed in a taxonomic revision (Barker 1984) into
S. monogyna. In Tasmania, S. gunnii, is highly distinct
from S. monogyna and is considered an endangered taxon
(Gilfedder & Kirkpatrick 1997). An undescribed species,
Craspedia species (Tunbridge), which is thought to be
endemic to Tasmania and occurs on basalt soils in low
rainfall areas in the central Midlands and the Bothwell
district, also occurs at the Township Lagoon Nature Reserve.
The Tunbridge district is in an area where mean annual
evaporation equals or exceeds rainfall, resulting in the
formation of salt lakes. Township Lagoon is the only closed
saline lake on crown land in Tasmania, occurring in one of
two small areas of endorheic (permanently saline) lagoons
in Tasmania (Tunbridge and northwest of Ross) (Buckney
& Tyler 1976). The floor of the lake is a soft layer of mud
overlain by a hard crust of salt, and salt has traditionally
been harvested from the shores of this lagoon, and others
in the district.
Lowland temperate grasslands are important for the
conservation of rare and threatened lizard species in
southeastern Australia (Osborne et al. 1995). The recently
described glossy tussock skink (Pseudemoia pagenstecheri)
occurs in dense Themeda triandra grasslands in the nature
reserve. This is one of only a few known locations and the
only reserved one (Rounsevell et al. 1996). A moth,
previously presumed to be extinct in Tasmania,
Chrysolarentia decisaria (Walker), was rediscovered at
Township Lagoon. Its last collection was in 1904, and its
status in Victoria is uncertain (P. McQuillan, pers. comm.).
Also, a rare grasshopper (Brachyxema lobipennis) has been
recorded recently at Township Lagoon Nature Reserve (P.
McQuillan, pers. comm.). These species are listed by the
Invertebrate Advisory Committee (1994).
In summary, the proclamation of the Township Lagoon
Nature Reserve has been an important step in grassland
conservation in Tasmania It is a site of high botanical and
faunal significance, and an important remnant and refuge
in an area which is largely improved pasture and crops.
Periodic inspection by Parks and Wildlife Service field
staff, the involvement of the local community, and the
preparation of a management plan which includes
prescriptions for the perpetuation of the existing native
biota will all be important requirements for the reserve.
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APPENDIX 1
List of vascular plants recorded at Township Lagoon Nature Reserve.
Species nomenclature follows Buchanan (1995).
(I) following species name = introduced taxa; (E) = taxa endemic to Tasmania.
DICOTYLEDONS
AMARANTHACEAE
Ptilotus spathulatus (Pussy Tails)
APIACEAE
Apium prostratum (Sea Celery)
Daucus glochidiatu.r (Austral Carrot)
Lilaeopsis polyantha (Creeping Crantzia)
Trachymene humilis
ASTERACEAE
Bellis perennis (English Daisy) (I)
Brachyscome aculeata (Field Daisy)
B. rigidula (Hairy Cudeaf Daisy)
Calocephalus lacteus (Milky Beauty-heads)
Chrysocephalum apiculatum (Common Everlasting)
C. semipappomm (Clustered Everlasting)
Cirsium vulgare (Spear Thistle) (I)
Cotula coronopifolia (Water Buttons) (l)
Craspedia sp. (Tunbridge) (Billy Buttons) (E)
Hypochoeris glabra (Smooth Cat's Ear) (l)
H. radicat,1 (Flatweed, Cat's Ear) (1)
lsoetopsis graminfolia (Grass Daisy)
Leontodon tartlXacoides (Hawkbit) (I)
Leptorhynchos squamatus (Scaly Buttons)
Leucochrysum albieans vaL tricolor (Hoary Sunray)
Micro.rer;s lanceolata (Native Dandelion)
Podolepis jaceoides (Showy Podolepis)
Seorznera laciniata (Viper's Grass) (I)
Senecio quadridentatus (Fireweed)
Si/ybum marianum (Milk Thistle) (I)
Solenogyne dominii (Solenogyne)
S. gunnii (Solenogynel
Sonchus asper (Prickly Sow Thistle) (I)
S. oleraceus (Sow Thistle) (l)
Taraxacum officinale (Dandelion) (I)
Tragopogon porrifolius (SalsifY) (I)
Vittadinia cuneata (New Holland Daisy)
V gracilis (New Holland Daisy)
V muelleri (New Holiand Daisy)
BORAGINACEAE
Cynogiossum suaveoLens (Hound's Tooth)
Echium IJulgare (Patersons Curse) (I)
Myosotis discolor (Forget-me-not) (I)
BRASSICACEAE
Brassica rapa (Wild Tumip) (l)
Capsella bursa-pastoris (Shepherd's Purse) (I)
Cardaria draba (Whire Weed) (I)
Erophila IJerna (Whitlow Grass) (I)
Lepidium hyssopifolium (Peppercress)
Rapistrum rugosum (Turnip Weed) (I)
CAMPANULACEAE
Wahfenbergia strieta (Bluebell)
CARYOPHYLLACEAF
Cerastium glomeratum (Sricky Mouse-cared Chickweed) (I)
Moenchia erecta (I)
Petrorhagia nanteuilii (Childing Pink) (I)
Scleranthus biflorus (Knawel)
S. diander (Knawel)
Silene galliea (French Catchfly) (I)
Spergularia media (Coast Sandspurrey) (I)

CHENOPODIACEAE
Einadia nutans subsp. nutans (Climbing Saltbush)
CLUSIACEAE
Hypericumgramineum (Small Sf John's Wort)
CONVOLVULACEAE
ConlJolvulus erubescens (Native Bindweed)
Dichondra repens (Kidney-weed)
Wilsonia rotundifolia (Round-leafWilsonia)
CRASSULACEAE
Crassula sieberana (Austral Stonecrop)
DILLEN IACEAE
Hibbertia riparia (Guinea Flower)
H. serpyllifolia (Guinea Flower)
DROSERACEAE
Dro.rera peltata subsp. peltata (Sundew)
EPACRIDACEAE
. Acrotriche serrulata (Ants Delight)
Astroloma humifosum (Native Cranberry)
Lissanthe strigo.fa (Peach Berry)
EUPHORBIACEAE
Poranthera microphylla (Small-leaf Poranthera)
FABACEAE (LEGUMINOSAE)
Bossiaea prostrata (Creeping Bossiaea)
B. riparia (l.eafless Bossiaea)
Daviesia ulicifolia (Native Gorse)
Medicago lupulina (Black Medic) (I)
Medicago po/ymorpha (Burr Medic) (I)
Pultenaea prostrata (Dwarf Bush Pea)
Trifolium dubium (Yellow Suckling Clover) (l)
T. glomeratum (Clustered Clover) (I)
T. repens (White Clover, Dutch Clover) (I)
T. striatum (Knotted Clover) (I)
T. subterraneum (Subterranean Clover) (I)
[flex europaeus (Gorse, Furze) (1)
Vicia sativa (Common Vetch) (I)
FUMARIACEAE
Fumaria sp. (Fumitory) (I)
GENTIANACEAE
Centaurium erythraea (Pink Centaury) (I)
Cicendia filiform is (Slender Cicendia) (I)
GERANIACEAE
Erodium botrys (Long Storks Bill) (l)
E. cicutarium (Common Storksbill) (I)
E. moschatum (Musk Storksbill) (I)
Geranium potentilLoides (Geranium)
G. soLanderi (Geranium)
Pelargonium australe (Austral Storksbill)
GOODENIACEAE
Goodenia lanata (Native Primrose)
Selliera radicans (Swamp Weed)
Velleia paradoxa (Spur Velleia)
HALORAGACEAE
Gonocarpus tetragynus (Common Raspwort)
LAMIACE.A.E
Marrubium vulgare (Horehound) (I)
LINACEAE
Linum marginale (Native Flax)
MIMOSACEAE
Acacia dealbata (Silver Wattle)

65

66

A. Zacharek, L. Gilfedder and S. Harris

MYRTACEAE

Eucalyptus pauciflora (Cabbage Gum)
OXALlDACEAE

Oxalis perennans (Yellow 'VVood Sorrel)
PLANTAG INACEAE
Plantago coronopus (Buck's-horn Plantain) (I)
P. lanceolata (Plantain, Ribwort) (I)
P. major (Greater Plantain) (I)
P. varia (Variable Plantain)
PITTOSPORACEAE
Bursaria spinosa (Prickly Box)
POLYGALACEAE
Rumex acetosella (Sheep's Sorrel) (I)
R. criJPus (Curled Dock) (I)
R. dumosus var. dumosus (Native Dock)
PRIMULACEAE
Anagallis arvensis (Pimpernel) (I)
RANUNCULACEAE
Ranunculus lappaceus (Buttercup)
R. prasinus (Buttercup) (E)
RESEDACEAE
Reseda luteola (Mignonette) (I)
ROSACEAE
Acaena agnipila (Hairy Sheep's Burr)
A. echinata (Sheep's Burr)
A. ovina (Australian Sheep's Burr)
Aphenes arvensis (Parsley Piert) (I)
Crataegus monogyna (Hawthorn) (I)
Cotoneaster giaucophyllus (Cotoneaster) (I)
Rosa rubignosa (Briar Rose) (I)
Rubus fruticosus (Blackberry) (I)
RUBIACEAE
Asperula conftrta vat. conftrta (Common Woodruff)
Coprosma quadrifida (Native Currant)
Galium aparine (Goosegrass) (I)
G. australe (Tangled Bedstraw)
G. murale (Small Bedstraw) (I)
SCROPHULARIACEAE
Parentucellia latifolia (Common Bartsia) (I)
Veronica gracilis (Speedwell)
SOLANACEAE
Lydum ftrocissimum (Boxthorn) (I)
STACKHOUSIACEAE
Stackhousia gunnii (Gunn's Mignonette) (E)
THYMELAEACEAE
Pime/ea humilis (Rice Flower)
VIOLACEAE
Viola hederacea (Ivy-leaf Violet)
MONOCOTYLEDONS
CYPERACEAE
Carex breviculmis (Sedge)
Isolepis sp.
Lepidosperma inops (Little Sword-sedge) (E)
Schoenus absconditus (E)
5. apogon (Common Bog-Rush)
IRIDACEAE
Romufea rosea (Onion Grass) (1)
JUNCACEAE
Luzufa meridionalis (Woodrush)
LlLlACEAE
Arthropodium milleflorum (Vanilla Lily)
A. minus (Vanilla Lily)
Dianella longifolia vat. longifolia (Flax Lily)

D. revaluta var. revaluta (Flax Lily)
Hypoxis hygrometrica (Golden Weather-glass)
Wurmbea dioica subsp. dioicia (Early Nancy)
ORCHIDACEAE
Corybas sp. (Helmet Orchid)
Diuris lanceolata (Golden Moths)
Microtis unifolia (Onion Orchid)
Prasophyllum odoratum (Scented Leek Orchid)
Pterostylis commutata (Ruddy Greenhood) (E)
Spiranthes australis (Austral Ladies Tresses)
Thelymitra pauciflora (Slender Sun orchid)
POACEAE
Agrostis aemufa var. aemufa (Blown Grass)
A. capillari.r (Brown-top Bent) (I)
Aira caryophyllea (Silvery Hair Grass) (I)
Arrhenatherum elatius (Oatgrass) (I)
Avena fotua (Wild Oat) (1)
Briza minor (Lesser Quaking Grass) (I)
Bromus catharticus (Prairie Grass) (I)
B. diandrus (Ripgut Brome) (l)
B. hordeaceus (Soft Brome) (I)
Cynosurus echinatus (Dog's Tail Grass) (I)
Dactylis glomerata (Cocksfoot) (I)
Danthonia caespitosa (Wallaby Grass)
D. carphoides vat. angustior (Wallaby Grass)
D. pilosa (Wallaby Grass)
D. setacea (Wallaby Grass)
D. tenuior (Wallaby Grass)
Deyeuxia quadriseta (Bent Grass)
Dichelachne crinata (Plumegrass)
D. rara (Plumegrass)
Distichlis distichophylla (Australian Salt Grass)
Ehrharta stipoides (Weeping Grass)
Elymus repens (Twitch Grass) (1)
E. scaber (Common Wheatgrass)
Holcus lanatus (Yorkshire Fog Grass) (I)
Hordeum marinum (Ryegrass) (I)
H. murinum (Ryegrass) (l)
Lolium perenne (Perennial Ryegrass) (I)
Pentapogon quadrifidus (Five-awned Speargrass)
Poa annua (Winter Grass, Annual Poa) (I)
P. bulbosa (Bulbous Meadow Grass) (l)
P. hookeri (Tussock Grass)
P. labilfardierei var. labillardierei (Tussock Grass)
P. pratensis (Kentucky Blue Grass) (I)
P. rodwayi (Tussock Grass)
Puccineltia stricta (Australian Saltmarsh Grass)
Stipa flavescens (Speargrass)
S. nodosa (Speargrass)
5. semibarbata (Speargrass)
S. stuposa (Speargrass)
Themeda triandra (Kangaroo Grass)
Vulpia myuros (Rat's Tail Fescue) (I)
XANTHORRHOEACEAE
Lomandra nana (Pale Mat Rush)
PTERIDOPHYTES
SINOPTERIDACEAE

Cheilanthes austrotenuifofia (Rock-fern)

