A BIOLOGICAL SURVEY
OF
TILLEY SWAMP
SOUTH AUSTRALIA

By H.J. Stewart., J. van Weenen., T. Croft., G. Carpenter. and J. Matthew.

Natural Resources Group
DEPARTMENT OF ENVIRO NMENT, HERITAGE AND ABORIGINAL AFFAIRS



A BIOLOGICAL SURVEY OF
TILLEY SWAMP
SOUTH AUSTRALIA

IN DECEMBER 1996

4

o=

BIOLOGICAL SURVEY
45%
: >
SOuUT AUS AL

By H.J. Stewart., J. van Weenen., T. Croft., G. Carpenter. and J. Matthew.

Biological Survey and Research
Natural ResourceSroup
Department of Environment, Heritage and Aboriginal Affairs, South Australia

1998




AUTHOR
By H.J. Stewart., J. van Weenen., T. Croft., G. Carpenter. and J. Matthew.

CARTOGRAPHY AND DESIGN

Geographical Analysis and Research Unit
Department of Transport, Urban Planning and Arts
All geographical data from Statewide Map Library,
Environmental Data Base of South Australia

Biological Survey & Research, Resource Management Branch,
Department of Environment, Heritage and Aloriginal Affairs

South East Region,
Department of Environment, Heritage and Aboriginal Affairs

O Department of Environment, Heritage and Aboriginal Affairs 1998
Cover Photograph: The Morella Basin fringed byMelaleuca halmaturorumlow open forest. Pernanent
inundation of this area is expected to cause a decrease in the extent of this rare plant community as well as the

local extinction of several other plant populations existing on the basin.
(Photo H. Stewart)



Tilley Swamp Biological Survey

Abstract

A ten day survey of the vegetation and vertebrate fauna of the Tilley Swamp watercourse was undertaken in December
1996. This resulted in the recognition of :

Ten floristic plant communities containing 227 plant species (41 introduced)
Nineteen mmmal species (eight introduced).

One hundred and seven bird species (five introduced).

Seventeen species of reptile and four species of frogs.

=a =4 -8 =9

Eleven species of plant, two plant communities, three species of mammal and 26 bird species of conserfaiEmtsig

were recorded during the present survey. In addition, a further 53 plant species and 9 bird species have been recorded ir
study area previously. Although currently not recognised, the Tilley Swamp watercourse contains several populations of
plants, mammals and birds of conservation significance. It is therefore worthy of inclusion in the register of important
wetlands of South Australia, and as such can be considered an area of high conservation value.

As part of the Upper South East Dagd Salinity and Flood Management Plan (1993) several drainage scenarios have been
proposed for the central catchment in the Upper South East of South Australia. The drainage options range from allowing
natural watercourses to receive greater volumasoaferately saline water than present before periodic releases into the
Coorong; to plans that would see the watercourse being used as an extensive pondage area, containing much greater
volumes of relatively saline water. The latter option would resydeirmanent ponding of parts of the watercourse up to

two metres deep. The exact route of the drain and the nature of the drain (ie. whether it will carry water from a deep
groundwater drain or a surface drain) have not been specified. This survey ahtasplerefore dealt with the full

spectrum of drainage options and their potential biological impacts in general terms. The biological impacts of the three
options outlined can be found in the AConclusions and

The resultsrom this survey suggest that Option 3 would be the preferred choice on biological grounds.
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People Involved

Unlike previous Biological Surveys in this series, the data contained in this report was collected over a two week period of
field work in response to the need by the Department of &mwvient and Natural Resources, how Department of
Environment, Heritage and Aboriginal Affairs (DEHAA), to acquire biological information to enable the Department to
better assess the potential conservation impact of proposed drainage works throughytBevaitip watercourse, in the

South East of South Australia. A small team of biologists were developed and supervised by the survey coordinator, Hafi:
Stewart with assistance by Jason van Weenen. All members made a notable contribution to the effedtinEnasey.

Field work

Vegetation survey
The collection of all plant specimens was undertaken by Tim Croft.

Vertebrate survey

The vertebrate survey entailed obtaining records for all mammals (m), reptiles (r) and birds (b) present at thegities duri
survey. These records were obtained by Hafiz Stewart (m), Jason van Weenen (r) and by Graham Carpenter (b) in the fir
week and Jamie Matthew (b) in the following week.

Both groups were also assisted in a volunteer capacity by Rachel KellysamdClady.

Specimen Identification

Plants: All plant species were identified by Tim Croft in the field. Collected specimens were also verified by Tim Croft
using the Departmental and personal herbariums. Peter Lang also assisted in plant identificati

Mammals: Hafiz Stewart and Cath Kemper from the S.A. Museum.
Reptiles: Jason van Weenen and Adrienne Edwards from S.A. Museum.

Map production : Interpretation and delineation of floristic groups, and their transfer on to Mylar was completed by Ti
Croft. Final map production was under taken by members of the Geographical Analysis and Research Branch (GAR)

of the Department of Transport, Urban Planning and the Arts (DTUPA) and South East Region, Department of Environme
and Natural Resources. plafo was used to generate several additional maps.

I would also like to recognise the help given by Brenton Grear, Tony Robinson (and others) for editing and providing useft
feedback during the production of this report. Roger Ebsary, Project Mab&feintegrated Catchment Management
Program, provided welcome support and facilitated funding from the USE Dryland Salinity and Flood Management Plan
implementation program. Lastly, | would like to thank all the land holders involved, including JocksRabdeff

Pentelow, Tom Brinkworth and Rex Anderson for access to their land. The Biological Survey team is indebted to Roger a
Yvonne Roberts for their substantial help during the survey.



Tilley Swamp Biological Survey

Introduction

Since 197%he South Australian Department of
Environment Heritage and Aboriginal Affairs has been
conducting systematic biological surveys of the
vegetation and vertebrate fauna of large regions of the
state as part of the Biological Survey of South Australia.
Theaim of these surveys is to document the range of
biological variation across the state to improve Hgrn
natural resource management.

Previous surveys have been conducted or are currently in
progress for the States Offshore Islands (excluding
Kangarodisland) (1971 1982), the Soutftast Coast
(1982- 1983), Cooper Creek (1983, 1991), the Nullarbor
Plain (1984), the Gawler Ranges (1985), the Yellabinna
area (1987), Kangaroo Island (1989990), Strzlecki
Dunefields (1988 1992), Murray Mallee (19901991),
Anangu Pitjantjatjara Lands (199) the South Olary
Plains (1991 1992), Diamantina River Area (1994),
Stony Deserts (19941997), and the North Olary Plains
(1995-). With the exception of the Offshore Island
surveys, the regional boundari@sthese surveys have
been based on the Environmental Regions and the
Environmental Associations described and mapped for
South Australia by Laugt al. (1977). In addition to these
vegetation and vertebrate surveys, vegetation sampling
analysis and majmg only has been completed or is in
progress for the following areaSouth Mt Lofty Ranges
(1986), Tallaringa Area (1988), Murray Mallee (1990),
SouthEast (1991), Western Murray Flats (1991), Mid
North (1992), Burra Hills (1994), Yorke Peninsula
(1994) and South Eyre Peninsula (1996

More recently, a number of more specific surveys have
been undertaken in response to the need for detailed
biological information for particular areas. These include
the Biological Survey of Yumbarra ConservationkPar
(Owenset al. 1995b) which assessed the potential impact
of the proposed mineral explorations for the Park, the
Box and Buloke Grassy Woodlands Biological Survey
(Stokes 1996) which collected biological information
required to develop management recomaagions for

the conservation of remnants, and the Biological Surveys
of Messent Conservation Park (Owetsl 1995a) and
Deep Swamp (Stewart 1996, 1997) which both assessed
the likely biological impacts of a proposed drain through
these areas as parttbe Upper South East Dryland
Salinity and Flood Management Plan (1993).

Similarly, a Biological Survey of Tilley Swamp

watercourse was undertaken to identify the range of flora
and fauna species present and to assess and compare the
potential biologicalmpacts of several drainage options
planned to utilise this key wetland, and associated native

vegetation (Upper South East Dryland Salinity and Flood
Management Plan 1993).

CHARACTERISTICS OF TILLEY SWAMP

The Tilley Swamp watercourse is a fresh waber

brackish swamp (45 ppt, Nichols 1996) situated
approximately eight kilometres inland from the coast
between Henry Creek Road and Salt Creek, in the Upper
South East of South Australia (Fig. 1). Tilley Swamp
watercourse is situated in the Tilley Sna

Environmental Association (1.2.7) however, the study
area also included part of the Cortina Environmental
Association (1.2.6) and has been described as consisting
of fian elongated interdunal
and small lakes, generally fringed the east by the low
 unet t eesal T977( plp 46} tAlthough the
predominant land use in the study area is pastoral, a
significant proportion still remains as native vegetation
(Nicolson 1993). As well as Martin Washpool
Conservation Park (1888:ctares) in the north, and

Tilley Swamp Conservation Park (1880 hectares) in the
south, several Heritage Agreement areas (on Stoneleigh
Park, Banff and Safari Stations) and significant amounts
of tea tree remain in Tilley Swamp (Figs 2 and 3). Tilley
Swamp is approximately 44 kilometres long, and covers
an area of 114 square kilometres (Loan 1993). The study
area has a Mediterranean type climate, with long warm
summers, and cold wet winters and a mean annual
rainfall of 500mm (Lauget al 1977).

Tilley Swamp, and in particular the northern section of
the watercourse historically acted as a terminal wetland
periodically receiving overland flow from the West
Avenue, Bakers Range and Marcollat Watercourses.
Since the construction of Bank H in 1912 whidbedted
the majority of Bakers Range and Marcollat waters to the
Watervalley Wetlands, Tilley Swamp has received
significantly less overland flow. Tilley Swamp presently
receives water from Avenue Flat, the flat immediately
south of Henry Creek Road, apckcipitation collecteih
situ (Upper South East Dryland Salinity and Flood
Management Plan 1993).

Relative to other swamps in the South East, Tilley
Swamp (along with Watervalley Wetlands) fills later and
retains water longer, with flows occurring beeme
September and December in wetter years. The overland
water flow moves nortlwesterly along the watercourse
through Tilley Swamp Conservation Park, north through
Martin Washpool Conservation Park to the Morella Basin
where it ponds before evaporationgH).



Excessive clearance of deep rooted native vegetation and
replacement with shallow rooted crops in the South East,
has led to increased groundwater recharge and a resultant
rise in groundwater levels. In many cases this has led to
the problem of dyland salinity which has negatively
affected farm production and some native vegetation.



Figure1:

The Location of Tilley Swamp Watercourse in

relation to NPWS Reserves and Heritage Agreement Areas
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Figure 2:

Tilley Swamp Study Area
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Recent research in the Upper South East has shown that
the health ofhe native vegetation of some terminal
wetlands has been degraded because of dryland salinity
caused by increasing ground water levels (Webb 1993,
Loan 1994, Mensforth 1996). For much of the Tilley
Swamp watercourse, groundwater is presently between
0.2- 0.5 m below the surface and expected to rise 0.75m
(or to the ground surface) in the next 25 years (Nicolson
1993, Loan 1994). With this rise in groundwater, a
decrease in the health of the swamp vegetation in Tilley
Swamp can be expected.

UPPER SOUTH EAST DRYLAND SALINITY AND
FLOOD MANAGEMENT PLAN (1993)

The Upper South East Dryland Salinity and Flood
Management Plan proposes to alleviate the effects of
rising ground water, dryland salinity and floods by
construction of a series of strategically pladeép
groundwater and surface water drains (Upper South East
Dryland Salinity and Flood Management Plan 1993).
This scheme categorises the South East into three major
catchments, namely the northern, central and southern
catchments (Fig. 5).

The Tilley Svamp watercourse is situated in the Central
Catchment and forms part of the proposed Coorong
Outlet infrastructure. As part of the schemes integrated
package, several drainage options have been proposed to
utilise the Tilley Swamp watercourse. Theseude!:

Option 1

Utilisation of the Tilley Swamp Watercourse as a ponding

basin for the full volume of water from the Central
Catchment drainage system. Volumes and water quality
would be dependent upon the type of drainage
(groundwater or surface) implented in the catchment.

A major groundwater scheme could result in annual
volumes of 136 000 ML with salinities up to 10 000mg/I.
This option would result in permanent ponding up to 2m
deep resulting in the destruction of existing riparian
vegetation anthe impoverishment of the aquatic system.
Periodic releases to the Coorong via Salt Creek would be
required (Fig. 4).

Option 2

Construction of a surface water carrier drain that would
receive drainage flow volumes dependent upon the
drainage scheme impteented in the Central Catchment.
Implementation of the major surface water scheme could
result in annual volumes of 37 000ML with salinity levels
of 4000 mg/l. Drainage work in the watercourse would
aim to retain the current level of flooding and may
possibly reduce periods of inundation. Surface waters
would be ponded at Morella Basin with pondage levels in
the basin expected to increase in height and period.
Regular releases to the Coorong via Salt Creek would be
required. (Fig. 4)

Option 3

Utilisation of the natural watercourse flow path to
manage the area as a high quality wetland. Inundation
may increase in area and period but the intermittent
brackish nature of the watercourse would be retained.
Increased flows would result from surface watet able

to be stored in the Watervalley Wetlands and could result
in annual volumes up to 37 000 ML. Minimal
construction work may be required to reduce
constrictions along the flowpath and reduce unacceptable
upstream flooding. This option would redn drainage
discharge salinities to be in the vicinity of 3,608 000

mg/l and would require periodic releases to the Coorong
at Salt Creek (Fig. 4).

The choice of drainage option will depend on several
factors including drain design and function, cost,
feasibility and potential impact on the natural and
agronomic environment.

THE BIOLOGICAL IMPORTANCE OF THE
SOUTH EAST

The South East of South Australia is ecologically
important because it represents the boundary between the
6Bassi and a nedgraphicprovinees 6 z 00 g
(Twidale and Tyler 1983). As a result, many of South
Australiabés vertebrates and
their distributions in the South East. The South East also
contains the highest diversity of Bassian species in South
Austrd i a, approxi mately 74 %
and 80 % dreeding nigsants(twidale and

Tyler 1983, Parker and Reid 1983). Furthermore, 43% of
all plant species known in South Australia have been
recorded from the South East, and it isfdwath most
species rich botanical province after the Eyre Peninsula,
Southern Mt Lofty Ranges, and the Murray Mallee
(Jessop 1993 in Croft and Carpenter 1996).

However, since European settlement the distribution
abundance and existence of much of thesedlora and
fauna of the South East has been affected by the
excessive clearing of native vegetation and drainage of
many wetlands. To date only 8.3 % of the original
vegetation and less than 7% of the original swamps in the
South East remain (Croft drCarpenter 1996, Upper

South East Dryland Salinity and Flood Management Plan
1993). Much of what is left exists as small isolated
remnants, supporting populations of endemic flora and
fauna. Consequently, the South East contains
populations of many spiss of vertebrates and plants of
conservation significance. Collection of biological
information is therefore of paramount importance if the
remaining populations of vertebrates and plants are to be
protected in the course of undertaking the Upper South
East Dryland Salinity and Flood Management Plan
(1993).

Although the present survey used a more intensive
sampling program than the previously conducted regional
surveys, it utilised the standard sampling, and
presentation techniques developed as pahebverall
Biological Survey of South Australia. All data was
therefore collected in a systematic way which is



completely compatible with existing biological survey
information.

The present Biological Survey was carried out between
December 2 11, 1996.The location of all sixteen flora
and fauna sampling sites are depicted in Figures 2 and 3
(map at end of report).

Prior to the present survey, some research on the biology
of Tilley Swamp had been carried out, including work
undertaken by the Native getation Conservation

Section (NVCS) of the Natural Resources Group, of the
Department of Environment, Heritage and Aboriginal
Affairs (DEHAA) during assessment of Heritage
Agreement areas, the regional mapping of the South East
undertaken by the Geographl Analysis Group (GAR)

of the Department of Transport, Urban Planning and Arts
(DTUPA), and several pogfraduate and other research
projects on the health of vegetation in the South East
(Webb 1993, Loan 1993, Mensforth 1996, Mensforth and
Walker 1996).However, this survey represents the first
systematic study of both the flora and fauna of the area,
and as such will contribute to the greater understanding
of the flora and fauna communities of the South East of
South Australia.
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Methods

The rationale behind these regional Biological Surveys
has been explained in ddtby Copley and Kemper
(1992). The Tilley Swamp Biological Survey was
conducted in patches of remnant vegetation in the
agricultural district of South Australia, where much of
the natural vegetation and its associated vertebrate
fauna has been fragmedtby clearance and undergone
substantial habitat modification for agriculture. For
this reason a number of alterations to the methods
adopted in the extensive areas of natural vegetation
covered by previous regional surveys were required.
More recentlya number of specific Biological Surveys
(Owenset al 1995 a,b, Stewart 1996, 1997 and Stokes
1996) have been undertaken which provided a
methodology which ensured that the data collected in
this survey were comparable to that collected in
previous broadcale surveys.

The Biological Survey of Tilley Swamp was designed
with the following aims:

1) To collate any previously existing information on
the biota of Tilley Swamp.

2) To undertake a Biological Survey of Tilley Swamp
to determine the presencealfflora and fauna, in a
standard and comparable format. This entailed
providing both the S.A. Museum and State Herbarium
with voucher specimens collected during the survey,
and entering all the collected data onto the South
Australian Survey Database.

3) To establish permanent sampling sites to collect
baseline data, and monitor the potential effects of the
proposed drain on the flora and fauna of Tilley
Swamp.

4) To prepare an accurate vegetation map of Tilley
Swamp and surrounding areas at a schle150,000.

5) To obtain information to assist in the decision as to
which drainage option should be implemented in the
central catchment and Coorong outlet sections of the
Upper South East.

Site Selection and Nomenclature

The fundamental concept bet all the regional
surveys conducted as part of the Biological Survey of

South Australia to date has been that they are based on

intensive sampling at a seriessitesselected to

represent the biological and geographical diversity of
the study area. #\the Tilley Swamp survey was
designed to assess the potential impacts of a proposed
drain through a particular area, some changes were

made to the site selection process. Due to the smaller
size, and more intensive nature of the survey, this
survey cosidered the whole of the Tilley Swamp
watercourse to be a singdge designated with the code
TS. Given the time available, the number of vegetation
types and the relatively small size of the area, a
maximum of sixteen principle vegetation and

vertebra¢ sampling quadrats were established (Table
1, and Figs 2 and 3). At least one sampling quadrat
was placed in each of the major vegetation types.
Some vegetation types were sampled more than once
in relation to their abundance and relative importance
(in terms of potentially being most affected by the
drainage measures). Site selection was also based on
their proximity to the proposed drainage works, and on
their attributes as a monitoring site.

Where practical, sampling quadrats were only placed
in areas of greater than four hectares (200 m X 200 m)
to minimise any 6edgebd
neighbouring vegetation types, and were placed in the
centre of the vegetation patch.

Data Collection

Each vegetation sampling site consisted of a 30 X 30 m
quadrat, within which all vascular plants present were
recorded and representative voucher specimens
collected for later verification at the State Herbarium.
All data on the species recorded, including life stage,
cover/abundance, vegetation associatiscdption

were recorded on standard data sheets. Details on the
overstorey height, canopy depth and diameter, and
canopy cover were also recorded, as well as a
description of the location and physical environment of
each quadrat.

All sixteen quadrats sgpted for vegetation were also
sampled for the presence of vertebrates. At each, a 50
m long line of six fenced pitfall traps were established.
Each pitfall trap consisted of a 455 mm x 380 mm
sheet of white, high impact polystyrene sheet joined
into a cyinder using a slotted H section plastic strip
(HM12). The resultant pitfall traps had a diameter of
125 mm and a depth of 380 mm.

A separate line of 15 Elliott traps were set in
association with each pitfall line sampling the same

ef fec



habitat within the qudrat, and two possum/cat size
traps were placed at each end. A line of 6 micro
pitfalls consisting of plastic vials measuring 80 X 20
mm and filled with 70% alcohol were set adjacent to
the main pitfall line. All traplines were run for four
nights. Reptes and mammals were also sampled by
searching each of the sixteen quadrats at least once
during the sampling period.

Birds were recorded for each quadrat. An observer
spent from one to several hours during the best bird
observation times of early mong and evening
recording all birds within or flying over the quadrat
during the search period. An attempt was made to put
the same amount of search effort into each quadrat
during the best observation times.

A permanent photographic monitoring point was
established at each of the sixteen vertebrate sampling
gquadrats using two 1.4 m long steel posts set 10m apart
(Figs 6- 21).

Observations of some plants and vertebrates
encountered outside quadrats were recorded on special
"opportunistic" data sheets. gingle harp trap was set

up at a number of sites to capture bats.

Table 1.

At least the first specimen of each small mammal and
reptile species recorded for the survey area was
preserved as a museum specimen. Larger species (ie.
Varanus rosenbergjwhich had beenollected from

the general region in the past and did not present any
identification problems were not collected.

A small amount of vehicle spotlight searching was
carried out both on the quadrats and opportunistically
but the demands of quadrat samplamgl specimen
processing did not allow this to be carried out
systematically.

Samples of liver tissue were taken from all specimens
collected and stored in liquid nitrogen. Tissue samples
from all mammals and reptiles are permanently stored
at the Soutlustralian Museum (SAM).

Invertebrates were collected from the migitfall and
larger vertebrate pitfall traps or opportunistically

around each quadrat. These samples were also lodged
with SAM.

A summary of the sampling effort over the whole
survey isgiven in Table 2. The number of individual
observations during the survey is shown in Table 3.

Flora and fauna sampling quadrats established in the Tilley Swamp study area, December 1996.

Survey Site Vegetation Association

Code

TS0101 Samplire low shrubland

TS0201 Banksia ornatapen heath

TS0301 Eucalyptus diversifolimpen scrub
TS0401 Melaleuca brevifolisopen heath
TS0501 E.arenacedow open woodland
TS0601 E.fasciculosapen woodland
TS0701 Allocasuarina verticillatdow open woothnd
TS0801 M.halmaturorumliow open forest
TS0901 E.diversifoliaopen scrub

TS1001 M.halmaturorumshrubland

TS1101 M.halmaturorumopen scrub

TS1201 E.arenacedow open woodland
TS1301 M.brevifolialow open heath

TS1401 M.halmaturorumopen scrub

TS1501 A.verticillatalow open woodland
TS1601 E.leucoxylon var. stephaniagoodland

10



Table 2

Trapping and spotlighting effort during the Tilley Swamp Biological Survey, December 1996.

Site Pit Trap Elliott Trap Vehicle Spotlight Harp Trap Nights
Nights Nights Hours

TS0101 24 60

TS0201 24 60

TS0301 24 60

TS0401 24 60

TS0501 24 60

TS0601 24 60

TS0701 24 60

TS0801 24 60

TS0901 24 60

TS1001 24 60

TS1101 24 60

TS1201 24 60

TS1301 24 60

TS1401 24 60

TS1501 24 60

TS1601 24 60

OPPORTUNISTIC 3 6

TOTALS 384 960 3 6

Table 3

Numbers of individual observations of plants and vertebrates during the Tilley Swamp Biological Survey,

December 1996.

Quadrats Opportunistic Total
Plants 533 (16 sites) 18 551
Mammals 72 (16 sites) 38 110
Birds 538 (16 sites) 116 654
Reptiles 70 (16 sites) 8 78
Amphibians 14 (16 sites) 0 14

Data Management

All collected specimens were lodged with the
appropriate institutions for verification and were added
to their collections if required. Whereas the State
Herbarium received all collected plant sjmeens, the
vertebrate specimens were lodged with SAM. Any
corrections to specimen identification were transferred
to the original data sheets and the data was entered on
the Opportunistic and Survey databases administered
by the Biological Survey and Rearch section of
DEHAA.

Vegetation Mapping

Due to the relatively small number of vegetation
guadrats sampled in the current survey, PATN analysis
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could not be used to define floristic groups (which has
been the case in most previous Biological Surieys

Instead, a 1:150,000 floristic vegetation map of the
Tilley Swamp vegetation was created from
interpretation of current aerial photographs at a scale of
1:40,000 from data collected during the present survey
and from previous information generatedtbg

Regional Flora Survey undertaken by the Department
of Transport, Urban Planning and Arts (DTUPA) in
1991. The vegetation boundaries were then traced
from the 1:40,000 aerial photograph onto transparent
overlays or Omyl ar swereat
corrected for topological inaccuracy, and the
vegetation boundaries were then digitised by members
of the Geographical Analysis and Research Group
(GAR) of DTUPA. The final map (Fig. 3) was
produced using ESRI 6s

ARC/ |

t hat
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Tilley Swamp Biological Survey

Results

VEGETATION

Some preexisting information on the vegetation of Tilley
Swamp water course was available prior to undertaking
this survey from Heritage Agreement assessments carried
out by the Native Vegetation ConservatiBection

(DEHAA) and sampling sites conducted during the

South East Floristic Survey undertaken by the
Department of Transport, Urban Planning and Arts
(DTUPA) in September 1991.

Floristic Vegetation Mapping

Ten floristic plant communities were recoggd in this
study, including four communities associated with
calcareous ridge€(icalyptus fasciculosaoodland,
E.leucoxylorssp.stephaniaavoodland E.diversifolia

closed mallee andllocasuarina verticillatdow

woodland), one community associatedhsandy rises
(Banksia ornatashrubland with emergeBucalyptus
arenacea and five intergrading communities associated
with areas subject to seasonal waterlogging or inundation
(Melaleuca brevifolisshrublandM.halmaturoruntall
shrubland and low woodldnSelleria radicanserbland,

and Samphire low shrubland). (Table 4 and Fig.13)e
description and naming of floristic groups followed those
defined in DTUPAG&s fl oristi

This survey recorded 228 species of plants (41
introduced) including 11 species of high conservation
significance and two plant communities considered to be
rare in the South East (Lang and Kraehenbuehl 1997).
(Appendix 1). Including data from prior studies, the ten
plant communities in the study area con@80 species

of plant (47 introduced) and 18 species of conservation
significance.

Sampling was undertaken in early December, when most
ephemeral species such as orchids Droseraceae and
Liliaceae species had died off. Therefore, the list of
species recaled is not expected to represent all plant
species in the study area. Similarly, the following
description of species may not represent all of the
threatened plant species extant in the Tilley Swamp
watercourse.

Species of Particular Interest
This suney recorded seven species of state significance
and 11 species of regional significance. Although no

plants of national significance were recorded during the
survey, the nationallgndangeredMetallic Surrorchid
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(Thelymitra epipactoidgshas been previolysrecorded
within the study area during the South East Flora Survey,
(1991). Collectively, 19 plant species of high
conservation significance have been recorded from the
Tilley Swamp watercourse (Lang and Kraehenbuehl
1997). Below are brief description$all species of high
conservation significance so far recorded for the
watercourse. As some species have different ratings at a
state and regional level, both listings will be given as well
as their rating under theational Parks & Wildlife Act,
1972where appropriate.

Species of State and Regional Significance
Austral bugle(Ajuga australiform A)

A small perennial or annual herb with erect branches to
30 cm high, flowering from September to December.
Due to taxonomic difficulties, its Australiafistribution

is unknown. However, in South Australia it has a wide
distribution where it occurs in the Flinders Ranges, Eyre
and Yorke Peninsulas, Southern Lofty, Northern Lofty,
Kangaroo Island and the South East botanical regions.

lo thes SouthvBEastt is mdst oftem recoSled dramh
Eucalyptus fasciculosar E. leucoxylorwoodlands on
consolidated dune ridges with red loam and outcropping
limestone. This species was recorded at site TS1501
(Allocasuarina verticillatdow woodland on a limestone
ridge with red loam soil). Lang and Kraehenbuehl (1997)
consider this species to bacommonin the South East.
Only three populations df.australiswere known to be
conserved in Padthaway, Mount Scott and Aberdour
Conservation Parks. This record representgitie

record of the species in Tilley Swamp Conservation Park.

As the site where the plant was recorded is located on a
ridge above the watercourse, diversion of water along the
watercourse is expected to have minimal or no impact on
this species.

Wedge-leaf Daisy(Brachycome cuneifol)a

Perennial herb to 60 cm high with underground rhizomes,
erect flowering stem and mostly basal leaves. Flowers
August to October. Endemic to South Australia, it has
been recorded from the Eyre Peninsula, Murray Mallee,
Yorke Peninsula, Southern Lofty, Kangaroo Island and
South East botanical regions.

East .



Lang and Kraehenbuehl (1997) consider this species to
beuncommonin South Australia andndangeredin the
South East. This species remains poorly conserved in the
Resenre system, and until this survey had not previously
been recorded for any Conservation Parks or Heritage
Agreements within the South East botanical region. A
good, but sparse population was recorded at site TS1501
(Allocasuarina verticillatdow woodland).

As this floristic community was recorded on a ridge
above the watercourse, diversion of water along the
watercourse is expected to have minimal or no impact on
this species.

Slender daisyBrachycome exilis

Small, delicate, annual herb with brancheshss to 18

cm high. Flowers August to November. The Slender
Daisy has been recorded from New South Wales,
Victoria and Western Australia. In South Australia this
species has been recorded from Gairdrarens,
Flinders Ranges, Eyre Peninsula, Murraylibty Yorke
Peninsula, Southern Lofty, Kangaroo Island and South
East botanical regions.

Lang and Kraehenbuehl (1997) consider this species to
berare in the South East. Also poorly conserved, until
this survey, populations of this species had not been
recorded from any Conservation Parks or Heritage
Agreements within the South East botanical region.
During the survey, it was recorded as having good,
widespread, populations throughout the low lying areas
of Melaleuca halmaturorupMelaleuca brevifolisard
samphire plant communities (TS0101 and TS1401).

As the species was recorded in the watercourse and all
over the Morella Basin, this species will be most affected
by the altered water regime. Changes to the local flow
regime (salinity increases, duratiand timing of

flooding) are expected to negatively affect this species.

Small hairy daisyBrachycome leptocarpa

Annual herb with branched stems from the base to 25cm
high. Flowers September to November. Elsewhere in
Australia it is recorded withirhe Northern Territory,

New South Wales, and Victoria, while in South Australia
it is recorded in most agricultural regions except
Kangaroo Island.

Lang and Kraehenbuehl (1997) consider this species to
beuncommonin South Australia with amdeterminate
rating in the South East. Although not recorded during
the present survey, this species was recorded during the
DTUPAd6s South East FI
Allocasuarina verticillatalow open woodland.

As the species occurs on the terrestrial lioes ridge, it
is not expected to be adversely affected by diversion of
water along the watercourse.

Hard-head daisyBrachycome lineariloba
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Annual herb, branching at ground level to 15cm high. It
flowers June to October. This species has been recorded
from the Northern Territory, Western Australia, New
South Wales and Victoria, and South Australia. In South
Australia it has recorded from most botanical regions
except Kangaroo Island and the North West botanical
region.

B.linearilobais listed azuincommon in the South East by
Lang and Kraehenbuehl (1997). Although not recorded
during the present survey, this species was recorded
during the South East Floristic Survey (1991) within
Allocasuarina verticillatalow open woodland.

As this species occumh the terrestrial limestone ridge, it
is therefore not expected to be adversely affected by
diversion of water along the watercourse.

Veined spideorchid Caladenia reticulath

A slender orchid 1480cm high, flowering September to
November. Elsewheilia Australia it is known from
Queensland, New South Wales, Victoria, and Tasmania,
and in South Australia from the Southern Lofty, Northern
Lofty, Kangaroo Island and South East botanical regions.

C.reticulatais consideredincommonin South Australia
andindeterminate in the South East (Lang and
Kraehenbuehl 1997). Not recorded in this survey, it has
been collected from Drooping Sheoak low open
woodland within Martin Washpool CP during the 1991
South East Floristic Survey.

As the species occurs on tteerestrial limestone ridge, it
is not expected to be adversely affected by diversion of
water along the watercourse.

Pink purslane@alandrinia calyptrata

Low lying annual with stems to 20cm, flowering August
to October. Elsewhere in Australia it isdwn from
Western Australia, New South Wales, Victoria and
Tasmania, and within South Australia from all
agricultural botanical regions except Yorke Peninsula.

It is listed asincommonfor the South East in Lang and
Kraehenbuehl (1997). It was not receddn this survey,
but was collected frorkRucalyptus fasciculosaoodland
within Martin Washpool CP during the 1991 South East
Floristic Survey.

As the site where the plant was recorded is located on a
ridge above the watercourse, diversion of water albag
watercourse is expected to have minimal or no impact on
thisspaciesv ey (1991) within

Small milkwort(Comesperma polygaloides

A small erect perennial subshrub with a woody root stock
growing 10 to 20 cm tall. Flowers October to March
(Jessopet al1986). This pecies has been recorded from
Western Australia, Victoria and in the Murray Mallee and



Southern Lofty botanical regions of South Australia.
Small milkwort is considererhre in South Australia and

in the south east (Lang and Kraehenbuehl 1997, National
Paks & Wildlife Act, 1972).

As this species was observed at sites TS0401 and TS1301
which supporiMelaleuca brevifolisshrubland, and

occurs on the watercourse (Fig. 2), any changes to flow
regime (salinity increases, duration and timing of

flooding) woud be expected to negatively affect this
species.

Long-hair plume grasdiichelachne crinitq

Tall, tufted perennial grass to 1.2m high. Flowers
October to December. Although the distribution of
D.crinita within Australia is unclear, in South Austraita
has been recorded from the Flinders Ranges, Eyre
Peninsula, Northern and Southern Lofty Ranges, Murray
Mallee, Yorke Peninsula, Kangaroo Island and South
East botanical regions. In the South East, several
populations of this species are protected mumber of
Parks including Piccaninnie Ponds, Penola, Bangham,
Messent and Mary Seymour Conservation Parks. This
species is considered to be uncommon in the South East
botanical region (Lang and Kraehenbuehl 1997).

As this species was recorded from TSD3dd TS1301
in M.brevifoliashrubland, changes to the flow regime
may be expected to negatively affect this species.

Sword matrush(Lomandra sororig

A small perennial herb with leaves to 40 cm high and
clusters of yellow flowers on a number of brartthe

spikes. This species has been recorded from Victoria and
South Australia where it has been recorded from the
Northern and Southern Lofty Ranges, and Murray Mallee
botanical regions. This species is considered to be
uncommonat the state level arrdre in the South East
(Lang and Kraehenbuehl 1997).

As this species was recorded at TS0901 situated on a
sandy rise some distance from the proposed drain route,
the drain should not affect this species.

Creeping boobiallaMyoporum parvifoliur

A prostratematforming shrub less than 0.1 m high. It
flowers mainly in October to March. Elsewhere in
Australia it occurs in Victoria, but within South Australia,
it is also recorded from Eyre Peninsula, Murray Mallee,
Yorke Peninsula, Southern Lofty, Kangaroaisl
botanical regions.

It is listed agare for South Australia and the South East
in Lang and Kraehenbuehl (1997). The plant was
recorded opportunistically during the survey from the
edges of the flats within Martin Washpool CP. Diverting
water alonghe watercourse is therefore expected to
negatively affect this species.

Au st r a ltongud @phiogbssum lusitanicum
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Small herb about 5¢cm high, occurring in all Australian
states, New Zealand and all botanical regions of South
Australia. Not recored in this survey, the plant was
collected fromAllocasuarina verticillatdow woodland
during the South East Flora Survey, 1991. Lang and
Kraehenbuehl (1997) list the speciesuasommonfor

the South East.

As the species occurs on the terrestrial limes ridge, it
is not expected to be adversely affected by diversion of
water along the watercourse.

Grey coppewire daisy(Podolepis canescens

Annual, erect herb 6 to 80 cm high. Flowers May to
November. This species is widely distributed, being
recaded from all mainland states including the Northern
Territory. In South Australi®.canescenkas been
collected from all botanical regions except Kangaroo
Island, and in the South East it has been recorded from
Messent and Gum Lagoon Conservation PahksTilley
Swamp, several small populations were recorded from
open grassy areas on the low lying flats.

This species is considered torage in the South East
(Lang and Kraehenbuehl 1997). During the survey, this
species was recorded opportunisticallyherbaceous

flats in between th&l.halmaturorumplant communities

in the Morella Basin and western edges of Martin
Washpool CP. Consequently, changes to the local
hydrology can be expected to adversely affect this
species.

Feather busipea Pultenaeavestitg

A small shrub up to 1m high. Flowers from November to
January and has been recorded from Victoria, Western
Australia, and from the Yorke Peninsula, Kangaroo
Island and South East botanical regions of South
Australia.

P.vestitaremains poorly caserved in the reserve system.
Populations of this species have only been recorded from
Gum Lagoon and Messent Conservation Parks and from
one Heritage Agreement within the South East botanical
region. The small population recorded opportunistically
during this survey within th&lelaleuca brevifolia

shrubland in Tilley Swamp Conservation Park, represents
a new record for the Park. This species is considered to
beuncommonat the state level andre in the South

East (Lang and Kraehenbuehl 1997).

As thisspecies exists in the Tilley Swamp watercourse,
changes to flow regime (salinity increases, duration and
timing of flooding) would negatively affect this species.

In addition, any widening of the existing drain (as
proposed in the Drainage Strategy) wbresult in the
destruction of some of this population.

Squarrose fireweefBSenecio squarrosjis

An erect, perennial herb, 3® cm high that flowers
between December and March. This species has been



recorded from New South Wales, Victoria, Tasmania and
South Australia. In South Australig@,squarrosubas

been recorded from the Southern Lofty and South East
botanical regions. This species remains relatively well
conserved, with populations being recorded from several
Conservation Parks and Heritage égments within the
South East. During the present sun@ygquarrosusvas
only recorded as occurring sparsely through the low lying
Melaleuca halmaturorurandMelaleuca brevifoligplant
communities (TS0401, and opportunistically) occurring
along the wateourse. This species is considered to be
uncommonat the state level and in the South East (Lang
and Kraehenbuehl 1997).

As the species was recorded in the watercourse, changes
to flow regime (salinity increases, duration and timing of
flooding) are expcted to negatively affect this species.

Silky wilsonia(Wilsonia humilisvar. humilis)

A prostrate, slender, mudiranched perennial shrub
which flowers from September to December. Silky
wilsonia has a wide distribution across Australia
including Westen Australia, South Australia, Victoria

and Tasmania. In South Australia this species has been
recorded from the Lake Eyre, Nullarbor, Eyre and Yorke
Peninsulas, Southern Lofty, Kangaroo Island and South
East botanical regions.

In the South East it is pycally recorded on the
watercourses of the Upper South East, and has been
collected from Messent and Gum Lagoon Conservation
Parks. This species is considered tasbeommonat the
state level and in the South East (Lang and Kraehenbuehl
1997).

During the survey, the species was recorded from
TS0101, TS1001, and TS1101. As this species was
recorded from the watercourse and the Morella Basin
(Figs 2 and 4) changes to flow regime (salinity increases,
duration and timing of flooding) are expected to
negatvely affect this species.

Rare Plant Communities

Of the ten vegetation communities defined in this report,
two are of conservation significance. Croft and
Carpenter (1996) recogniselaleuca halmaturorurfow
open forest (Table 1) aare in the SouttEast, and
Allocasuarina verticillatdow woodland asulnerable.

Of these, only the former community is expected to be
negatively affected by the drainage. This plant
community occurs on the south western corner of Martin
Washpool Conservation Park. Cemtly predicted
volumes of water planned to be ponded in the Morella
basin, and the amount of time it is expected to remain
may drown thevi.halmaturorumow open forest.
M.halmaturorunrequires a drying period every three
years, and does not survive walen its roots are
permanently under water (Mensforth and Walker 1996).

Potential presence of Other Threatened Species
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Metallic Surorchid (Thelymitra epipactoidgs

Although not recorded during the present survey, this
nationallyendangeredspecies habBeen recorded from
several Conservation Parks adjacent to Tilley Swamp
including Messent, and Gum Lagoon (Owehsl1995a,
Davies unpublished data 1995) and was recorded during
the South East Floristic Survey 1991 fr&ucalyptus
fasciculosavoodland wihin Tilley Swamp CP.

T.epipactoidess a robust orchid to 50cm high, which
flowers between August and November. In South
Australia, this species has been recorded from Eyre
Peninsula, Murray Mallee and Southern Lofty botanical
regions, and also in Victia.

As the site where this species was recorded from was
located on a ridge above the watercourse, diversion of
water along the watercourse is expected to have minimal
or no impact on this species.



Table 4
Floristic plant communities recorded inthe Tilley Swamp study area, December 1996.

Plant communities associated with calcareous ridges.

1. Eucalyptus leucoxylon var. stephaniaeodland OVER sparsécacia longifoliavar sophorae
OVER mid dense to spar¥anthorrhoea caespitos¥ittadinia gracilis (on better developed sandy
loams on calcrete).

2. Eucalyptus fasciculosapenwoodland OVER very sparskepidosperma congestufon better
developed sandy loams on calcrete).

3.Allocasuarina verticillatalow open woodlandOVER very sparsécacia lngifolia var sophorae
(with and withoutBursaria spinosaPteridium esculentuji{on sandy loams on calcrete).

4. Eucalyptus diversifoliapen scrubOVER very spars€alytrix tetragonaThomasia petalocalyx
Hibbertia riparia (at the base of calcareoudges adjoining swamp vegetation)

Plant community associated with sandy rises

5. Banksia ornatashrubland with emergentEucalyptus arenace®VER a middense heath
understorey oEeptospermum myrsinoidesllocasurina macklinianaXanthorrhoea caespitas
Phyllota pleurandroidesandCalytrix alpestrison deep sand.

Intergrading plant communities subject to seasonal waterlogging or inundation

6. Melaleuca brevifolisshrubland with emergentBanksia marginataand Ghania filum OVER a
low shrub layer oDarwinia micropetalalLasiopetalum bauerandPimelea glaucdless saline areas
subject to less frequent and prolonged flooding).

7. Melaleuca halmaturorumtall shrubland OVER a sparse low shrub layertgélosarcia
pergranulatassppergranulataandSarcaornia quinquefloraover a herbaceous species (areas of t
watercourse).

8. Melaleuca halmaturorumow open forestOVER a very sparse mishrub layer oRhagodia
candolleanasspcandolleanaandlLeucopogon parviflorugareas of the watercourse).

9. Selkria radicansherbland

10. Samphire low shrubland (areas of shallow standing water)
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Figure 6. TS0101. Samphire low shrubland.
Photo. H.Stewart

Figure 7. TS0201Banksia ornataopen heath.
Photo. H.Stewart
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Figure 8. TS0301.Eucalyptus dversifoliaopen scrub.
Photo. H.Stewart

Figure 9. TS0401Melaleuca brevifoliaopen heath.
Photo. H.Stewart




Figure 10. TS0501.Eucalyptus arenacetow open woodland.
Photo. H.Stewart

Figure 11. TS0601Eucalyptus fasciculos@pen woodland.
Photo. H.Stewart
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Figure 12. TS0701.Allocasuarina verticillatalow open woodland.
Photo. H.Stewart

Figure 13. TS0801Melaleuca halmaturorumiow open forest.
Photo. H.Stewart




Figure 14. TS0901.Eucalyptus diversifoliaopen scrub.
Photo. H.Stewart

Figure 15. TS100WMelaleuca halmaturorumshrubland.
Photo. H.Stewart
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igure 16. SlOlMeIaIeua halaurorupen scrub.

Photo. H.Stewart

Figure 17. TS1201Eucalyptus arenacetow open woodland.

Photo. H.Stewart
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Figure 18. TS1301Melaleuca brevifolialow open heath.
Photo. H.Stewart

Figure 19 TS1401Melaleuca halmaturorumopen scrub.
Photo. H.Stewart
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Figure 20. TS1503Allocasuarina verticillatalow open woodland.
Photo. H.Stewart

Figure 21. TS1602ucalyptusleucoxylon var. stephaniaezoodland.
Photo. H.Stewart
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