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Lower Sixth Creek Riparian Rehabilitation Project

This management plan has been developed by Erica Womersley as a member of the Sixth
Creek Catchment group and with expert advice from Botanist - Andrew Crompton and
Tonia Brown Natural Resource Officer with the Adelaide Hills Council.
Expert advice and support has been provided through our planning for the project by
Catherine Austin District Officer – Lower Torrens and Anthony Abley District Ecologist from
Natural Resources Adelaide & Mt Lofty Ranges Region DEWNR.
The management plan is presented in 4 Sections:
Section 1:

GENERAL PROJECT DETAILS – This section provides context to the Management
Plan. The location and scope of land encompassed by the Lower Sixth Creek
Riparian Rehabilitation project is identified along with the short term and long
term project purposes. Further detail describes the history and current land use
on the properties directly adjacent to the project site, general condition of
native vegetation remaining on or near the lower Sixth Creek riparian project
zone, and current community value of the lower section of the Corkscrew Road
and the abutting Sixth Creek.

Section 2:

BIODIVERSITY – This section includes a species list compiled by Andrew
Crompton in January 2017. It also draws on a DEWNR data search of fauna
found in the Sixth Creek region and highlights the fauna that have been sighted
within the project zone.

Section 3:

MANAGEMENT AND MONITORING - This section identifies the management
tasks for the lower Sixth Creek riparian zone and proposes a schedule to be
undertaken to maintain, improve and restore the biological values of the
riparian zone while also improving community appreciation of the
environmental resource.

Section 4:

VEGETATION STUDY prepared by Andrew Crompton and the primary source
informing future management of the Lower Sixth Creek Riparian Rehabilitation

APPENDIX 1 Management Zone Maps
Appendix 2 Native Plant Species List
Appendix 3 Weed Species List
Throughout the body of the management plan the abbreviation LSCRRP will be used to refer
to the Lower Sixth Creek Riparian Rehabilitation project.
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Section 1 GENERAL PROJECT DETAILS
1.1

PROJECT OBJECTIVES

The Sixth Creek Catchment Group Inc (SCCG) seeks to facilitate cooperation among
the various statutory bodies, community groups and landholders whose activities
impact on the ecological systems of the Sixth Creek Catchment Area, and to inspire
sound management of the catchment by carrying out rehabilitation and
conservation work on private and public land in discrete projects.
The long term objective of the Lower Sixth Creek Riparian Rehabilitation project is to
contribute to improved community knowledge, land and water course
management and the human health and wellbeing of residents in and visitors to the
Corkscrew Valley by involving them in the process of:

1.2

•

removing invasive plants and weeds from the lower reaches of Sixth Creek

•

maintaining and restoring the riparian Zones of lower Sixth Creek to a high
ecological value
PROJECT SPONSORS

The Sixth Creek Catchment Group have been working with landholders and carrying
out restorative work along the length of the catchment since 2004. The Lower Sixth
Creek Riparian Rehabilitation is a new project intended to replicate the key aspects
which underpinned the success of the most recent SCCG projects carried out on the
section of the watercourse that is adjacent to Merchants Road at Basket Range.
These are community collaborations and partnerships with relevant government
agencies to complete two staged projects. To this end consultation with residents
and local landholders adjacent to the identified project site began in 2016 and
officers from the Adelaide Hills Council and Natural Resources Adelaide & Mt Lofty
Ranges Region have contributed to the development of this Plan. A Community
Action Grant has been received from the NRM to start the restorative weed
management work and a further community grant received from the Adelaide Hills
Council to support development of a management plan that will underpin project
work over the longer term.
1.3

LSCRRP PROJECT SITE

The project site is approximately 1 km long over the section of watercourse that
stretches from the bridge on Corkscrew Road to the junction of Corkscrew and
Gorge Roads where Sixth Creek flows into the River Torrens.
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The Sixth Creek is the only permanently flowing tributary to the River
Torrens and flows through a largely rural catchment area within the
western Mount Lofty Ranges. It rises near Summertown and flows
from there through Deep Creek, Basket Range,
Cherryville and Montacute before joining the
River Torrens below Castambul. It is unique in
having large sections of permanent flow of low
salinity water, and is thus a natural refuge and
prime habitat for aquatic creatures and animals such as small reptiles and mammals,
echidnas, kangaroos and koalas.
The Sixth Creek was first stocked with trout fingerlings on an annual basis in the 1940’s
and has become the only naturally stocking watercourse of Brown and the
occasional Rainbow Trout, thus attracting the freshwater angler.
In the early 1800’s copper and gold were discovered in the land bordering the lower
reaches of Sixth Creek. The discovery of gold at North Montacute Mines near Valley
Road in 1846, was the first gold to be found officially in Australia however there was
not enough to maintain mining as a primary activity in the area and all that remains
today is an occasional interest from mining companies looking to use new
technologies and regular casual prospectors who pan for flakes of the magical gold
in the lower reaches of Sixth Creek.
Over the past 40 to 50 years, land use along Sixth Creek has changed significantly.
Vegetables, strawberries and citrus orchards once flourished on the Orange Vale
and Orange Grove properties in the Corkscrew Valley. However economic viabilities
and the steep terrain typical in this section of the catchment mean commercial
agriculture or horticulture are no longer carried out in this area and landholders
today maintain small hobby farm orchards or run sheep to manage grass growth on
their properties.
As well as attracting the leisure pursuits of gold panning and fly fishing for trout, the
Corkscrew Road has become a popular tourist route as it traverses the scenic
watercourse. It has gained national and international notoriety through regularly
being a king of the mountain section in the Tour Down Under cycle race. Thus the
road which runs adjacent to the riparian zone in this project is a popular destination
for picnickers who stop to sit by the creek and a regular ride of choice for cyclists
who seek the challenge of the steep climb to the top of the valley.
The EPA monitors South Australian waterways (lakes, creeks and rivers, marine) in
order to assess their condition and provide information that can be used to guide
management decisions. Data that is both current and dating back to 1973 has been
collected from the water testing station currently located adjacent to Ivan Smith’s
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property and soon to be relocated to a site directly below the bridge is available
from the EPA website.
Despite public attraction to the watercourse today much of the identified project
site is very degraded and winds through a riparian zone that is infested with Willows,
Ash, Arundo, Blackberry, Broom and Periwinkle to name just some of the exotic (nonnative) plant species that have spread and create a detrimental impact on the
water quality and flow, habitat value and visual aesthetics of the Sixth Creek in the
lower reaches.
Further degradation has been caused by recent flooding in September 2016 that has
caused significant erosion of the watercourse banks and deposited layers of silt in
new areas along the identified project section of Sixth Creek. As flood waters have
carried rubbish and large tree trunks from the Ash and Willow trees, there has been
extensive damage to the adjacent Corkscrew Road, requiring building up of stone
embankments to manage the water flows.

The current state of the lower Sixth Creek and land adjacent to the riparian zone
provides a prime opportunity to capitalize on local community interest and
commitment to improve
their environment and
draw on the in kind and
funding support from
Adelaide Hills Council and
Natural Resources
Adelaide & Mt Lofty
Ranges Region to restore
the watercourse riparian
zone to a healthy and
aesthetically attractive
resource for the local and
broader communities.
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1.4

LAND OWNERS and properties directly adjacent to the Project Site

Owner – Please name
residents if they are different
Postal address

William and Erica Spragg

Local Government area

Adelaide Hills Council

NRM region

Natural Resources Adelaide & Mt Lofty Ranges

Property area (ha)

2.7

(land use e.g. farming/
lifestyle)

Non agricultural /native scrub lifestyle property

Owner - Please name
residents if they are different
Postal address

Karl Hludan
Unmarked - Corkscrew Road, Montacute

Local Government area

Adelaide Hills Council

NRM region

Natural Resources Adelaide & Mt Lofty Ranges

Property area (ha)

21.9

(land use e.g. farming/
lifestyle)

Vacant -non agricultural / native scrub

Owner - Please name
residents if they are different
Postal address

Ivan Smith
Julie Smith and Stephen Page
50 Corkscrew Road, Montacute

Local Government area

Adelaide Hills Council

NRM region

Natural Resources Adelaide & Mt Lofty Ranges

Property area (ha)

56.2 and 97

(land use e.g. farming/
lifestyle)

Sheep farming and lease to Quarry

136 Corkscrew Road, Montacute
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Owner - Please name
residents if they are different
Postal address

Ulf and Tina Thorstenssons
125 Corkscrew Road, Montacute

Local Government area

Adelaide Hills Council

NRM region

Natural Resources Adelaide & Mt Lofty Ranges

Property area (ha)

20.7

(land use e.g. farming/
lifestyle)

Lifestyle property with sheep grazing for pasture
management

Owner - Please name
residents if they are different
Postal address

Ian and Lilian Henschke
61 Corkscrew Road, Montacute

Local Government area

Adelaide Hills Council

NRM region

Natural Resources Adelaide & Mt Lofty Ranges

Property area (ha)

20.5

(land use e.g. farming/
lifestyle)

Non agricultural /native scrub lifestyle property

Owner - Please name
residents if they are different
Postal address

T.P Steeples
22 Bachelor Road – backs onto Corkscrew Road,
Montacute

Local Government area

Adelaide Hills Council

NRM region

Natural Resources Adelaide & Mt Lofty Ranges

Property area (ha)

12.8

(land use e.g. farming/
lifestyle)

Non agricultural /native scrub lifestyle property
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1.5

GENERAL PROJECT SITE MAP The project site is divided into five management
zones starting at the Bridge and finishing at the junction of Sixth Creek with the
River Torrens. The start of each management zone is as marked on the map
with ochre markers.

End of project site –
Gorge Road and the
confluence of Sixth
Creek & River Torrens

Steeples property

Management
Zone 5

Ivan Smith property –
Julie Smith and
Stephen Page

Current Water
Testing Station

Driveway access to Ian &
Lilian Henschke property
Management
Zone 4

Management
Zone 3

Management
Zone 2

Karl Hladun
property

Management
Zone 1
Ulf & Tina
Thorstenssons
property
Bridge- Start of
project site
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Bill & Erica
Spragg property

Section 2 BIODIVERSITY
The five management zones have been identified in collaboration with Officers from
Adelaide Hills Council and Natural Resources Adelaide & Mt Lofty Ranges Region
DEWNR. This plan prioritises initial management of introduced trees along the eastern
road side riparian zones with targeted treatment of the Arundo and specific weed
infestations in particular spots of identified management zones. In some cases there
may be some targeted management of introduced plants in the western riparian
zones if early treatment allows management of a small instance rather than a very
large established occurrence of introduced plants. Over the longer term and as
funding and community involvement allow treatment will be broadened to include
the western riparian zones. The management zones acknowledge the current levels
of biodiversity, landholder engagement and will guide a longer term staged
approach to the riparian rehabilitation at the same time as protecting remnant flora
of value and sequentially targeting weed infestations.
Project site maps included as Appendix 1 provide detailed information on native
flora to be conserved.
Rehabilitation activity in the five management zones will be detailed under the
categories of Maintain, Improve or Restore, as determined by the biodiversity value
that exists, and also indicate the initial focus on the eastern riparian zone and
gradual broadening to include the western riparian zone.
2.1 GENERAL SUMMARY TABLE
Management Zones

General description

Management Zone 1

Zone 1 has an upper story of Salix fragilis (Crack Willow), and some
Eucalypts, with Arundo and Vinca major (Periwinkle) as significant
infestations in both the western and eastern riparian zones. There are
a number of dead trees in the eastern riparian area that have been
standing for approximately the last five years but it is not evident they
are used for nesting hollows.
There are four large Eucalypts on the eastern riparian area of this
Zone:
• Immediately past the new testing station 34° 52″ 38′ S - 138° 45″
22′ E
• On bend of road 34° 52″ 37′ S - 138° 45″ 22′ E
• Close to watercourse 38° 52″ 36′ S - 138° 45″ 21′ E
• Immediately before roadside rocks 38° 52″ 35′ S - 138° 45″ 21′ E
9

The Logania saxitilis plants in zone 1 need to be weeded around and
protected for later propagation.
A large rocky outcrop approximately 20 metres down from the
bridge on the western bank may make access to the Arundo that
infests that bank difficult to get to.
The watercourse flows over a stone and rock base with a series of
ponds of different depths. These ponds along with some small and
flat bank areas attract picnickers to this area of the watercourse.
The EPA are currently relocating the Sixth Creek water testing station
to a location on the eastern bank immediately below the bridge.
Zone 1 riparian areas incorporate Erica & Bill Spragg property and
AHC Road reserve.

Management Zone 2

Zone 2 has an upper story of Salix fragilis (Crack Willow), and some
Eucalypts, with Arundo and Vinca major (Periwinkle) as infestations in
both the western and eastern riparian zones and in the centre of the
watercourse.
Near the upstream end of zone 2 is a small patch of Calystegia
sepium. Although common along the Torrens this is the only plant in
the study area and it should be protected and allowed to spread.
The watercourse flows over a stone and rock base with a couple of
deeper ponds and new sandy beaches that were created during
flooding events in 2016.
Two large Eucalypts on the eastern riparian area of this Zone:
Close to watercourse 34° 52″ 34′ S - 138° 45″ 20′ E
Large on road edge 34° 52″ 33′ S - 138° 45″ 21′ E
The watercourse bank has been reinforced along the middle of this
Zone.
Zone 2 riparian areas incorporate Karl Hladun and Ivan Smith
property and AHC Road reserve.

Management Zone 3

Zone 3 has an upper story of Salix fragilis (Crack Willow), and some
Eucalypts, with Arundo infestations in both the western and eastern
riparian zones and in the centre of the watercourse. Another
introduced weed in this management zone is Mentha aquatic which
is established in the middle and on the eastern edge of the
watercourse.
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Weeds observed in September 2016 and of note for management
include small patch of Chasmanthe floribunda (African Cornflag)and
Cytisus proliferus (Tree Lucerne). Infestations of Broom were removed
from this area in December 2016.
One large Eucalypt on the eastern riparian area of this Zone:
Before corner 34° 52″ 28′ S - 138° 45″ 21′ E
On the western riparian zone the bank rises fairly steeply and there
are numerous Xanthorrhoea semiplana and … plants of value and
worthy of maintenance.
The watercourse broadens out at the corner and flows over a stony
base. A spring on the western bank runs into the creek throughout
winter and spring months.
The watercourse bank has been reinforced on the large corner of this
Zone.
Zone 3 riparian areas incorporate Ivan Smith property and AHC Road
reserve.
Management Zone 4

Zone 4 is a management zone that presents flora to be maintained
without a need for any immediate intervention. The small number of
Eucalypts and upper story plants indicate an opportunity to
revegetate with suitable trees and larger shrubs in a later stage of the
project.
There is no Salix fragilis (Crack Willow), or Eucalypts in either the
western and eastern riparian zones and only one Arundo infestation
on the western bank. Unlike other management zones the
watercourse is bounded by established beds of Juncus.
One large Eucalypt on the eastern riparian area of this Zone:
Near swing bridge 34° 52″ 17′ S - 138° 45″ 17′ E
Zone 4 is currently the site of a small weir and the EPA water quality
testing station. The cement forming of the weir was extensively
undermined during the 2016 floods. When the new station adjacent
to the bridge is fully operational it would be good for the weir to be
removed and the area to be returned to its natural state.
Zone 4 riparian areas incorporate Ivan Smith property and AHC Road
reserve.
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Management Zone 5

Zone 5 has very steep banks for the first two thirds of this Zone with an
upper story of Salix fragilis (Crack Willow), some Eucalypts, and
Arundo infestations in both the western and eastern riparian zones.
Thirteen large Eucalypts are growing on the eastern riparian area of
this Zone: Small 34° 52″ 15′ S - 138° 45″ 8′ E
Small 34° 52″ 14′ S - 138° 45″ 8′ E
Group of three 34° 52″ 14′ S - 138° 45″ 8′ E
Large 34° 52″ 13′ S - 138° 45″ 8′ E
Large 34° 52″ 13′ S - 138° 45″ 8′ E
Group of five 34° 52″ 12′ S - 138° 45″ 9′ E
One prior to bridge 34° 52″ 10′ S - 138° 45″ 10′ E
The Phragmites population at the downstream end of zone 5 is
becoming invaded with Arundo and will soon be lost. The patches of
Arundo within the Phragmites should be cut down and the regrowth
sprayed with glyphosate with sufficient follow up to prevent
reinfestation. Workers should apprise themselves with the differences
between the two species to avoid mistakes. Workers removing
Arundo elsewhere in the area should be aware that Phragmites may
occur with it.
The Rubus parvifolius patch at the downstream end of zone 5 needs
to be freed of Blackberry. The Blackberry surrounding it should be cut
down to ground level and the regrowth sprayed. Blackberry shoots
amongst the Raspberry should be cut and swabbed. Workers
removing blackberry elsewhere should be aware that Native
Raspberry might be present.
There is a small patch of River Club-rush, Schoenoplectus validus. This
should be propagated and its extent along the creek extended.
High above this management zone and well beyond the riparian
zone there are extensive expanses of fountain grass. This is
challenging to reach and address but there is keen interest from the
land owners to address this invasive weed if possible.
Zone 5 riparian areas incorporate Ivan Smith property and AHC Road
reserve.
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2.2 PLANT IDENTIFICATION
Refer to a full and detailed listing and descriptions of native plant species identified
along the lower Sixth Creek in the Vegetation Study. Appendix 2 Pages 52 and 53.
A list of weeds that have infested this area and require attention is also located
within the vegetation study. Appendix 2 Pages 54, 55 and 56.
2.3 ADDITIONAL FLORA & FAUNA INFORMATION
Additional plant/wildlife observations
Kangaroos, koalas and echidnas are regularly sited in this area and the water course is home to
a range of small mammals and reptiles. The following lists are taken from (post 1980) BDBSA data
of exotic and native fauna found in Sixth Creek Catchment.
Native Fauna

Galaxias olidus (NC)
Philypnodon grandiceps
Crinia signifera
Acanthiza chrysorrhoa
Acanthiza lineata
Acanthiza pusilla
Acanthiza reguloides
Acanthorhynchus
tenuirostris
Accipiter cirrocephalus
Accipiter fasciatus
Anas castanea
Anas gracilis
Anas superciliosa
Anthochaera carunculata
Aquila audax
Artamus cyanopterus
Aythya australis
Cacatua galerita
Cacatua sanguinea
Cacomantis flabelliformis
Calamanthus (Hylacola)
pyrrhopygius parkeri
Caligavis chrysops
Calyptorhynchus funereus
Chalcites basalis
Chenonetta jubata
Cincloramphus mathewsi
Climacteris picumnus
Colluricincla harmonica
Cormobates leucophaea

Mountain Galaxias
Big-headed Gudgeon
Common Froglet
Yellow-rumped Thornbill
Striated Thornbill
Brown Thornbill
Buff-rumped Thornbill
Eastern Spinebill
Collared Sparrowhawk
Brown Goshawk
Chestnut Teal
Grey Teal
Pacific Black Duck
Red Wattlebird
Wedge-tailed Eagle
Dusky Woodswallow
Hardhead
Sulphur-crested Cockatoo
Little Corella
Fan-tailed Cuckoo
Chestnut-rumped Heathwren (ML Ranges ssp)
Yellow-faced Honeyeater
Yellow-tailed Black Cockatoo
Horsfield's Bronze Cuckoo
Maned (Australian Wood Duck)
Rufous Songlark
Brown Treecreeper
Grey Shrikethrush
White-throated Treecreeper
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Corvus mellori
Corvus sp.
Dacelo novaeguineae
Daphoenositta
chrysoptera
Dicaeum hirundinaceum
Elanus axillaris
Eolophus roseicapilla
Falco berigora
Falco peregrinus
Falcunculus frontatus
Fulica atra
Gallinula tenebrosa
Glossopsitta concinna
Glossopsitta
porphyrocephala
Grallina cyanoleuca
Gymnorhina tibicen
Haliastur sphenurus
Hirundo neoxena
Lalage tricolor
Malurus cyaneus
Manorina melanocephala
Megalurus gramineus
Melithreptus lunatus
Microcarbo melanoleucos
Myiagra inquieta
Neochmia temporalis
Ninox boobook
Ocyphaps lophotes
Pachycephala pectoralis
Pachycephala rufiventris
Pardalotus punctatus
Pardalotus striatus
Petrochelidon ariel
Petrochelidon nigricans
Petroica boodang
Phaps chalcoptera
Phylidonyris
novaehollandiae
Phylidonyris pyrrhopterus
Platycercus elegans
Platycercus eximius
Podargus strigoides
Psephotus haematonotus
Ptilotula penicillata
Rhipidura albiscapa
Rhipidura leucophrys

Little Raven
Laughing Kookaburra
Varied Sittella
Mistletoebird
Black-shouldered Kite
Galah
Brown Falcon
Peregrine Falcon
Crested Shriketit
Eurasian Coot
Dusky Moorhen
Musk Lorikeet
Purple-crowned Lorikeet
Magpielark
Australian Magpie
Whistling Kite
Welcome Swallow
White-winged Triller
Superb Fairywren
Noisy Miner
Little Grassbird
White-naped Honeyeater
Little Pied Cormorant
Restless Flycatcher
Red-browed Finch
Southern Boobook
Crested Pigeon
Australian Golden Whistler (Golden Whistler)
Rufous Whistler
Spotted Pardalote
Striated Pardalote
Fairy Martin
Tree Martin
Scarlet Robin
Common Bronzewing
New Holland Honeyeater
Crescent Honeyeater
Crimson Rosella
Eastern Rosella
Tawny Frogmouth
Red-rumped Parrot
White-plumed Honeyeater
Grey Fantail
Willie Wagtail
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Sericornis frontalis
Smicrornis brevirostris
Stagonopleura guttata
Strepera versicolor
Todiramphus sanctus
Trichoglossus haematodus
Turnix varius
Zosterops lateralis
Antechinus flavipes
Macropus fuliginosus
Phascolarctos cinereus
Pteropus poliocephalus
Tachyglossus aculeatus
Trichosurus vulpecula
Acritoscincus duperreyi
Aprasia striolata
Christinus marmoratus
Ctenophorus decresii
Ctenotus spaldingi
Delma molleri
Egernia cunninghami
Eulamprus quoyii
Hemiergis decresiensis
Lampropholis guichenoti
Lerista bougainvillii
Liopholis whitii
Menetia greyii
Parasuta flagellum
Pogona barbata
Pseudechis porphyriacus
Pseudonaja textilis
Tiliqua rugosa

White-browed Scrubwren
Weebill
Diamond Firetail
Grey Currawong
Sacred Kingfisher
Rainbow Lorikeet
Painted Buttonquail
Silvereye
Yellow-footed Antechinus
Western Grey Kangaroo
Koala
Grey-headed Flying-fox
Short-beaked Echidna
Common Brushtail Possum
Eastern Three-lined Skink
Lined Worm-lizard
Marbled Gecko
Tawny Dragon
Eastern Striped Skink
Adelaide Snake-lizard
Cunningham's Skink
Eastern Water Skink
Three-toed Earless Skink
Garden Skink
Bougainville's Skink
White's Skink
Dwarf Skink
Little Whip Snake
Eastern Bearded Dragon
Red-bellied Black Snake
Eastern Brown Snake
Sleepy Lizard

Exotic Fauna

Turdus merula
Carduelis
carduelis
Sturnus vulgaris
Spilopelia
chinensis
Passer domesticus
Columba livia
Oryctolagus
cuniculus
Perca fluviatilis
Salmo trutta
Cyprinus carpio

Common Blackbird
European Goldfinch
Common Starling
Spotted Dove
House Sparrow
Feral Pigeon [Rock
Dove]
Rabbit (European
Rabbit)
Redfin Perch
Brown Trout
European Carp
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Anas
platyrhynchos

Mallard (Northern
Mallard)

Trout have been introduced to and naturalised in the watercourse. This may be considered a
concern and detrimental to native fish. A 2004 Review of Trout Stocking in South Australia by
Wayne Fulton, published as South Australian Fisheries Management Series No. 41 PIRSA, assessed
possible impacts with regard to the known distribution of the native fish fauna that inhabits the
areas stocked. The reviewer found that trout are not considered a major impediment to the
security of native fish populations, nor do they appear to have been the major determinant of
the present discontinuous distributions of native species such as the southern pygmy perch or the
mountain galaxias. The lower Sixth Creek is regularly fished by recreational fly fishers which could
present an opportunity for partnering in rehabilitation work.
Extensive regeneration from local seed collection has been carried out on Ian Henschke’s
property over the last 20 years. Stock have been permanently removed from this property and
the property next door.
The Fountain grass growing on the quarry hill of Ivan Smith’s property has been noted as an
invasive plant and could pose a threat to newly rehabilitated land.
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Section 3 MANAGEMENT AND MONITORING
Rehabilitation activity in the five management zones will be detailed with the
categories of Maintain, Improve or Restore, as determined by the biodiversity value
that exists.
• Maintain – the protection and management of existing remnants
• Improve – the rehabilitation of degraded remnants
• Restore - re-establishment of native vegetation through revegetation
3.1 PROPOSED MANAGEMENT ACTIONS
2016 – 2017 Program - All major improvement activities carried out on East riparian zone (East RZ)
Project Tasks – Purpose and Activity
Management
Volunteer / Contractor
Timing – Dates
Zone
/ Officer involvement
Start / Finish
Community and Agency Engagement Zones 1 – 5
Volunteers
2016
Ongoing
(Initial meetings and site walks with
throughout
community & AMLRNRM and AHC)
2017
Creation and maintenance of
Zones 1 – 5
Volunteers
2016
Ongoing
photographic records – (estimated 2hr
throughout
volunteer time a month)
2017
Contractor
Create Species List: Identifying and
Zones 1 – 5
January
February
mapping weed infestations and
2017
2017
indigenous plants
Development and completion of five
Zones 1 – 5
Volunteers
January
June
year management plan (2016 – 2020)
2017
2017
Investigate how the Fountain Grasses
Zone 5
Volunteers NRM / AHC
officers
growing on the hillside above
management Zone 5 could best be
managed to reduce impact on the
rehabilitation of the riparian zone.
Contractor January
Improve
Zone1 & Zone 3
June
Contractor weed management
2017
2017
- Drill and fill Ash and Willow trees
and Cytisus proliferus (Tree
Lucerne)
- Spray Arundo, Mentha aquatic
(Bergamont mint)and Chasmanthe
floribunda (African Cornflag)
Improve
Zone1 & Zone 3
Volunteers
January
June
Landholder weed management – to
2017
2017
extend the work able to be completed
by Contractor
- Drill and fill Ash and Willow trees
and Cytisus proliferus (Tree
Lucerne)
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Identify where Asparagus
asparagoides (Bridal creeper) is
growing. Assess impact of
biological rust control and spot
spray as required.
Improve
Zone 1
AHC
Lop overhanging trees that could
Council
present danger to road users after
officers
poisoning.
Maintain
Zone 4
Volunteers NRM / AHC
officers
Walk through observation of any weed
threats in Zone 4. As a Zone that is
relatively healthy it is essential to
ensure new weeds do not invade this
Zone and this information will inform
work to be conducted in 2018
forwards.
Restore
Zone1 & Zone 3
Volunteers
Purchase and propagation of 300
riparian revegetation plants
(Landholder donation)
Improve
Zone 3
Volunteers
2016 Spring working bee (based on 10
people and a four hour working bee)
- Removal of Broom before seed fall
Improve
Zone1 & Zone 3
Volunteers
2017 Autumn working bee (based on
10 people and a four hour working
bee)
- Slashing or brush cutting Arundo
and blackberry
- Stacking for burning
- Information session with Andrew
Crompton – Riparian zone
management and LSCRR Species
List
Improve
Zone1 & Zone 3
Volunteers
Winter working bee and help from
Montacute CFS brigade - Burning of
felled and fallen Willow and Ash trees
and poisoned Arundo.
Restore
Zone 1
Volunteers
Plant propagated riparian plants
2017 – 2018 Program – Details to be completed later and dependent on further
approval
Management
Volunteer / Contractor
Project Tasks – Purpose and Activity
Zone
involvement
-

March/
April
2017

March/
April
2017

January
2017

June
2017

Decemb
er 2016

June 2017

Decemb
er 2016

May
2017

June
2017

June
2017

July
2017

June
July
2017
2017
funding and landholder
Timing – Dates
Start / Finish
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Creation and maintenance of
Zones 1 – 5
Volunteers
photographic records – (estimated 2hr
volunteer time a month)
Maintain
Zone 1
Volunteer
Spot spraying periwinkle and
West & East RZ
Asparagus asparagoides (bridal
creeper) - Landholder
Improve
Zone 1 & 3
Volunteers
Cut and stack dead Ash and Willow
East RZ
Improve Follow up with recommended
actions regarding Fountain Grass
above management zone 5
Restore
Zone 3
Volunteers
Plant propagated riparian plants and
East RZ
upper story trees as agreed with
landholder
Improve
Zone 2 & 4
Drill and fill Ash and Willow
West & East RZ
Poison Arundo
Improve
Zone 3 & 4
Target any identified smaller weeds
West & East RZ
including periwinkle Asparagus
asparagoides (bridal creeper)
2018 – 2019 Program – Details to be completed later and dependent on further
approval
Management
Volunteer / Contractor
Project Tasks – Purpose and Activity
Zone
involvement
Creation and maintenance of
Zones 1 – 5
Volunteers
photographic records – compare and
contrast reporting for SCCG website
(estimated 2hr volunteer time a
month)
Review management plan and revise
Zones 1 - 5
Volunteers NRM / AHC
officers
as required
Design signage educating public
Zones 1 - 5
about the rehabilitation and Sixth
Creek resource
Maintain
Zone 1, 2 & 3
Volunteer
Spot spraying periwinkle Spot spraying
West & East RZ
periwinkle and Asparagus
asparagoides (bridal creeper) and any
Arundo regrowth
Improve
Zone 2 & 4
Volunteers
Cut and stack dead Ash and Willow
West & East RZ
Burn poisoned Arundo
Restore
Zone 1, 2, 3 & 4
Volunteers
Plant propagated riparian plants and
upper story trees as agreed with

2016

Ongoing
throughout
2018

funding and landholder
Timing – Dates
Start / Finish
2016
Ongoing
throughout
2019
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landholders and as required
depending on regeneration
Improve
Zones 1,2,3 & 4
Target any identified smaller weeds
Review and monitor existing fauna
Zones 1,2, 3, 4,
against the original species list
and 5
2019 – 2020 Program – Details to be completed later and dependent on further funding and landholder
approval
Management
Volunteer / Contractor
Timing – Dates
Project Tasks – Purpose and Activity
Zone
involvement
Start / Finish
Creation and maintenance of
photographic records – compare and
contrast reporting for SCCG website
(estimated 2hr volunteer time a
month)
Erect signage educating public about
the rehabilitation and Sixth Creek
resource
Maintain
Spot spraying
Improve
Target removal or spray of Ash, Willow
and Arundo
Restore
Plant propagated riparian plants and
upper story trees as agreed with
landholders and as required
depending on regeneration
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3.2 Annual Works Calendar
The purpose of this calendar is to help plan management with consideration of :
the best times of year to undertake specific works like spraying;
the periods of available time or resources to undertake works with community

Threat/issue Jan

Feb

Mar

April

May

June

July

Aug

Sept

Oct

Nov

Dec

Spot-spray glyphosate/surfactant
Periwinkle
Vinca major
Photop
oint
etc.

Monitoring
Spot-spray glyphosate when actively growing
Giant Reed
Arundo donax
Hand Pull when soil is moist/Cut and swab with glyphosate
English/Cape Broom
Cytisus
scoparis/Genista
monspessulana
Spot spray glyphosate,
metsulfuron methyl and
Surfactant at label rates/
hand dig small individual
plants.

Bridal Creeper
Asparagus
asparagoides

Willows
Salix spp.

Fountain Grass
Chenchrus setaceus

Drill and fill with
glyphosate/cut and swab
with glyphosate
Spot spray with glyphosate
at label rates
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Section 4 VEGETATION STUDY

Lower Sixth Creek Vegetation Study
with Management Suggestions

Prepared for Sixth Creek Catchment Group
Andrew Crompton
March 2017
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AIMS and METHODS
This study aims to document the vegetation in a study area defined by the Sixth
Creek Catchment Group (SCCG) along a lower section of Sixth Creek, from the
junction with the Torrens River upstream for 1.2km to the bridge where the road is no
longer adjacent to the creek. This study aims to support the management plan for
this area being developed by the SCCG. The SCCG has divided the study area into 5
management zones. These zones are referred to in this report.
Appendix 1 provides:
- one overall map of the study area and the locations of the management zones
- one map for each of the five management zones locating indigenous flora
Only vegetation on the creek-side of the road was studied and the detail of
observation reduces with distance up the slope from the creek.
The general terrain as illustrated below shows:
• The creek close to the road
• The creek severely weed infested with some native flora surviving. Willow and
Ash along the creek, Bracken evident in foreground
• Adjoining steep slopes supporting degraded native vegetation. Eucalyptus
leucoxylon woodland on top of background hill densely infested with olive
• Grass-cover on gentler slopes accessible to livestock.

Photo 1 General view creek and slopes
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The study area was observed as much as possible from the creek itself. Where density
of vegetation, steepness of terrain or depth of water precluded access, observations
were made from the road. The creek was walked twice during February 2017 – the
first to make a list of all plant species present and to make general notes and the
second to map the locations of notable plant occurrences.
Specimens were collected of plants of doubtful identity and several of these were
taken to the State Herbarium where Rosemary Taplin confirmed identification.
All names are according to the internet edition of the Census of South Australian
Plants produced by the State Herbarium. Sub-species epithets are not included in
plant lists unless there is a practical management reason for including them. Nonvascular plants and fungi were not studied.

INDIGENOUS FLORA
Five maps of the management zones 1 – 5 show the locations of indigenous species
in the study area. The full list of observed indigenous species is presented in Appendix
2. Details of all indigenous species found along the creek (riparian species) are
provided together with species on the lower slopes that have particular
management implications.

Riparian
Indigenous riparian species occur all along the creek but mainly in management
zones 3, 4 and 5. There are enough species existing on the site to provide plenty of
scope for re-establishment after weed removal.
I have assumed that all species are naturally occurring. If it is determined that any of
the indigenous species at the site have been planted it would be important to
confirm that they are of local origin before using them for re-establishment.

Calystegia sepium

Greater Bindweed

zone 2

This is a vigorous climbing species that is prevalent
along the River Torrens. It has quite large, more-or-less
heart-shaped leaves and trumpet shaped flowers
which are white, tinged with pink. In the one patch
located in this survey, it is growing with major weeds
including Arundo and German Ivy.
It can be propagated by seed and cutting.
Photo 2 Calystegia sepium, Greater
Bindweed
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Cyperus gunnii
zones 1, 2, 3, 4, 5
This species is not commonly seen in the
central hills but very common here. It is
clumping sedge to about 1m high. The
stems are triangular in cross-section and
have rough edges. The floral bracts are
long and narrow. It is a distinctive
feature of the Sixth Creek. It is a local
form of the species (pers. comm.
Rosemary Taplin, State Herbarium). It
occurs all along the creek in large
clumps and as smaller plants
Photo 3 Cyperus gunnii The most prevalent aquatic
regenerating after the floods. Its
indigenous species along the creek
occurrence is sparse in areas of very
dense infestation of major weeds and dominant elsewhere. Large amounts were
ripped out in the floods and dislodged root-mats can be found jammed against
trees and logs along the creek.
It can easily be divided and replanted in areas where weeds have been removed.
Existing clumps are large enough that divisions could be taken directly from them for
replanting.

Cyperus vaginatus Flat Sedge zones 2, 3, 4, 5
This species occurs as scattered plants along the
creek. It is a clump forming sedge to about 1m. It
generally has leafless stems which are round in
cross-section or slightly triangular. Very small
seedlings may have small green leaves on the
lower part of the stem. The stems are smooth. The
bracts are shorter and more rigid than those of
Cyperus gunnii.
There is not enough of this species to take
divisions directly for replanting. Small pieces
could be grown in a nursery as stock and divided
later for planting where weeds have been
removed.
Alternatively, it is easy to grow from seed.

Photo 4 Cyperus vaginatus This sedge is scattered
along the creek. The weed at the base of the plant
is Creeping Buttercup.
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Isolepis cernua
Nodding Club-rush
zones 1, 2, 3, 4, 5
This species has the form of a small clump of
hair-like green stems with tiny seed heads near
the end of each one. Its seeds germinate after
disturbance – usually in newly deposited
sediment or in freshly exposed soil after a flood.
Many weeds also germinate in these locations
and competition with Isolepis cernua is severe.
There is not much point in propagating this
species for reintroduction unless it is to be
planted into a well-prepared spot where all
weeds have been eliminated. Its presence on
the site shows that it is able to survive in such a
Photo 5 Isolepis cernua – small sedge growing in
new sediment
weed dominated environment. It can best be
helped by protecting existing plants to enable them to flourish and set lots of seed.
Small divisions could be grown-on in a nursery and planted opportunistically when
suitable places become evident.
Juncus kraussii
Sea Rush
zone 4
This is a perennial clumping rush. Unlike other clumping rush species in this area, the
clumps consist of cylindrical leaves as well as cylindrical stems. The few plants found
were slightly up the slope, away from the creek and possibly in an area where water
soaks out of the hillside. This species is usually associated with salty environments and
is not expected to occur in this area.
Juncus usitatus
Common Rush
zone 4
This is a perennial clumping rush. It occurs mainly in the swale (apparently a historic
mill race) above the main creek channel in zone 4, with some plants closer to the
creek.
It is easy to propagate by seed or division and could be established elsewhere where
weeds have been removed.

Lobelia alata
Winged Lobelia zones 1, 5
This is a small trailing herbaceous plant growing
near water. There are a few plants at the
upstream end of zone 5, near a small spring
near the base of the cliff and beside the creek
opposite. It also occurs at the downstream end
of zone 5.
It is easy to propagate from cuttings.

Photo 6 Lobelia alata, Angled Lobelia
Note the presence of Periwinkle exemplifies the need for care
when controlling weeds.
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Persicaria decipiens

Slender Knotweed all zones, scattered along the creek

This is a spreading herbaceous plant
growing in water or mud. It is scattered very
sparsely along the creek.
With the removal of shade-producing
weeds, this species may naturally increase in
extent and density. Otherwise it is easy to
propagate by seed or cuttings.

Photo 7 Persicaria decipiens

Phragmites australis

Reed

zone 5

This is a tall very-stout grass growing near
water and spreading by rhizomes. There is
one patch on the eastern side of the creek
near the bridge on Gorge Road. This patch
is invaded by the weed Arundo donax.
There are extensive reedbeds nearby
along the Torrens.
Photo 8 Extensive patch of Phragmites australis.
River Torrens near Corkscrew Rd junction

Pteridium esculentum
Bracken
all zones
This is a large-leaved, dense fern spreading by rhizomes and growing from moist
creek-line locations up into quite dry woodlands. This species is common and well
known.
It will slowly expand into areas where weeds have been removed and it can be
transplanted but only with care.
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Schoenoplectus validus River Club-rush
zone 5
One small patch of this species was located
growing with Cyperus gunnii and Typha. It is a tall
sedge with stout cylindrical stems and compact
flower heads near the top of the stems.
To increase this species in the area, small divisions
can be taken to grow nursery stock or seeds can
be collected. Increase will initially be slow
because there is not much to work with.
Photo 9 Schoenoplectus validus, River Club-rush.
A few stems grow amongst Cyperus gunnii

Sigesbeckia orientalis Indian Weed
widespread
This is a tall annual plant with small yellow daisy flowers. It is scattered along the creek
and nowhere dense. It has the ability to rapidly colonise bare areas and is
competitive with annual weed species. This feature can make it desirable on sites
that are not intensively managed but its sticky seeds and dense tall coverage can
be a nuisance in intensively managed sites. It will doubtless colonise by itself after
weed removal.
Typha domingensis

Bulrush
widespread
No flowering or seeding plants were seen during the
survey but Typha domingensis is the assumed
identification because there are no T. orientalis
specimens in the State Herbarium from the central
hills. Bulrush is a vigorous and tall clumping plant
growing commonly in streams and wetlands. It is
favoured by stable moist conditions. It is scattered
along the creek but there are no large stands. It has
fine seeds that spread easily and colonise new
sediment or disturbed areas. There are many
Photo 10 Typha domingensis Bulrush
seedlings growing in the disturbed ground near the
bridge at the start of management zone 1. Bulrush is also spread in times of flood
when parts of existing clumps are washed away and re-establish where they are
deposited.

Plants on the lower transitional slopes
Dryland vegetation of the adjoining high slopes merges with a transitional zone
which merges with the creek. The transitional zone is generally above the high water
mark of the creek but has higher moisture content due to higher water table,
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reduced wind and exposure and the presence of soaks and springs. This area
generally has a very high density of weeds and the original native vegetation has
almost been obliterated. A few individuals of River Red Gum (Eucalyptus
camaldulensis), Manna Gum (E. viminalis) and Wirilda (Acacia retinodes) occur in this
zone (photo 1) and lower growing species are sparse and scattered. A few species
are limited to this zone but most either extend up into the higher slopes or occur in
the moister parts of the zone and extend into the creek.
All species are listed in Appendix 2. The following notes relate to species that are
either of particular interest or can be readily used to re-establish in areas that weeds
have been removed.
Achaena echinata
Sheep’s Burr
This is a mat-forming herbaceous species with dark green divided leaves. It is
scattered along the creek but not common. It is easily propagated by seed, cutting
and division. It is useful for establishing in areas where weeds have been removed.
Adiantum aethiopicum Maidenhair Fern
Maidenhair Fern occurs in a couple patches near rocks. It is slow growing and
particular about habitat. The best approach is to conserve what exists rather than
expect successful establishment elsewhere unless detailed management has been
applied to create appropriate habitat.
Maidenhair Fern can be propagated by taking small divisions that will not unduly
damage the existing population and growing on as stock in a nursery for subsequent
division. An experienced fern propagator will also be able to grow larger numbers of
plants from spores.
Carex brevicaulis
This small-growing, tussock-forming
sedge has bright green foliage and
stems that are shorter than the
leaves. It has no accepted
common name.
It is scattered along the creek but
not common.
If propagation is required, it is most
easily done by taking small divisions
from existing plants and growing
them on as stock plants in a nursery.
Photo 11 Carex brevicaulis, growing in rocks on the lower slopes
in zone 5
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Dianella longifolia
Pale Flax-lily
This species forms loose clumps of strap-like leaves, spreads by rhizomes and has tall
stems of small, pale-blue lily flowers. It grows on the lower slopes near rocks. It has a
rare status for the state.
It is easy to grow from seed or small pieces could be raised as stock in a nursery for
division.
Dichondra repens
Kidney weed
This species grows with horizontal stems at, or just below, ground-level. The small,
round leaves form a low ground-cover. There are a few small patches along the
creek.
It is easily propagated by division.
Geranium solanderi
Australian Crane’s Bill
Low sprawling herbaceous perennial with round, lobed leaves and a tuberous taproot.
It is easily grown from seed.
Juncus bufonius
Toad Rush
This is a small annual rush. Being an annual, there is not much point in propagating it.
Its persistence in the area is best ensured by recognising existing plants and allowing
maximum seed set.
Lepidosperma laterale Variable Sword-sedge
This species forms open tall tussocks of hard bright-green leaves. It is scattered over
the lower slopes in the area.
It needs to be conserved as it is very difficult to propagate and reintroduce.
Logania saxitilis
Rock Logania
Rock Logania is a spreading shrub with
glossy leaves and prolific white flowers in
late spring. It looks like a typical garden
plant and can be easily assumed to be
a weed. It was found at one location in
zone 1. It is typically found where rocks
create a perched water table or where
rocks direct seepage from hillsides.
Rock Logania is rated as rare for SA. The
existing plants are in poor condition and Photo 12 Logania saxitilis, Rock Logania, in zone 1.
Weed competition is causing severe stress
need to be protected and relieved of
weed competition. They can easily be propagated by cuttings and planted where
weeds have been removed at suitable locations.
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Microlaena stipoides

Weeping Rice Grass

This species is a low-growing grass which forms a
loose matting ground cover. It prefers shady and
moister locations.
Microlaena stipoides is easily propagated by seed.

Photo 13 Microlaena stipoides, Weeping Rice Grass
growing on the lower slope in zone 5

Poa labillardieri
a tussock grass
This grass forms rather open tussocks on the lower slopes. It can be propagated from
seed or stock plants can be grown in a nursery for division.
Rubus parviflorus

Native Raspberry
This species looks superficially like a diminutive
form of blackberry but is easily distinguished by
the long leaf stalk with widely spaced leaflets
together with thorns that are small and
innocuous. The fruits are red and have few fruitlets
per fruit. There is a patch of this species on the
west side of the creek towards the downstream
end of zone 5. It grows in locations that have
mostly been taken over by introduced Blackberry
Photo 14 Rubus parvifolius, Native Raspberry, in zone 5
and may still occur sparsely at other locations
where Blackberry is thick. There are seeds setting and so propagation by seed may
be possible. Propagation is relatively easy with cuttings and division.
Rytidosperma racemosum
a Wallaby Grass
This native grass is scattered along the lower
slopes and extends up onto the higher slopes. It
is easily grown from seed and is likely to appear
by itself in disturbed areas.

Photo 15 Rytidosperma racemosum, Wallaby Grass
growing on lower slopes in zone 5.
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Vegetation on the higher slopes
The vegetation on the higher slopes was observed from a distance apart from the
more accessible area at the upstream end of zone 3. Most of the species listed in
Appendix 1 that were recorded for the slopes were observed at this location.
In zone 1 and half of zone 2, the slopes are covered with degraded native woodland
right up to the top of the hill. The major woodland woody species are still present
(Eucalyptus leucoxylon, E. viminalis, E. camaldulensis, Banksia marginata,
Allocasuarina verticillata, Exocarpos cupressiformis) although both woody and
herbaceous weeds have greatly altered the structure and composition of the area.
Eucalyptus trees are under stress from completion from woody weeds and are
carrying too much mistletoe.
In the downstream half of zone 2 and all of zone 3, the remnant native woodland
occurs on the steep slopes adjacent to the creek giving way to grassland further up.
The grassland has a significant proportion of native grass. In this area there is the
particularly invasive and damaging weed Fountain Grass (Pennesetum setaceum).
The slope at the downstream end of zone 3 is not excessively steep and contains a
good diversity of ground flora with less weed infestation.
The slopes in zone 4 are well grazed and appear to be largely exotic pasture grasses
although some Themeda is evident.
The slopes above zone 5 are grassland with scattered native trees and woody
weeds, giving way to River Red Gum open woodland at the downstream end. The
woodland is sparsely invaded by woody weeds although a considerable
percentage of the ground flora is exotic. The grasslands in this zone are severely
infested with Fountain Grass.
A number of native grasses occur on the slopes and can be used for planting and
sowing in areas where weeds have been removed. Native grasses will probably
naturally regenerate in these areas.
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Native Colonizers
There are a number of native colonising plants or what ecologists call “ruderal
species” in the study area. These are plants which cover the ground after
disturbance such as by fire or after digging by echidnas or swamp rats. Exotic
colonisers (or weeds) are generally more competitive than native colonisers with the
result that native colonisers now are seldom noticed. With more careful targeting of
weeds, native colonisers can be encouraged and will effectively cover disturbed
ground.
The native colonisers in the lower sixth creek vegetation study are:
Dysphania pumilio
Epilobium
billardieranum
Euphorbia drummondii

Helichrysum
luteoalbum
Lythrum hyssopifolia
Portulaca oleracea

Clammy
Goosefoot
Willow Herb
Caustic Weed

(this species has recently been reviewed – the
species found here is probably now classified as
Euphorbia dallachyna)

Jersey
Cudweed
Lesser
Loosestrife
Purslane
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WEEDS
The dominant weeds in the study area are mostly the same as those listed by Bishop
and Brown (2012) in the management plan for the SCCG Merchants Road project
site with some additions. Most of the weeds at the site can be referenced in “Which
Weed?” by G. Bishop (2013). Weeds of particular interest that are not dealt with in
the Merchants Road plan are described here.
All species are listed in Appendix 3.

Woody Weeds
The major woody weeds along the creek are Arundo donax (photo 16), Willow
(mostly Crack Willow with some Weeping Willow), Desert Ash, English and Montpelier
Brooms, Periwinkle (photo 17) and Blackberry. These dominate the valley floor and will
be well known in the area. Arundo and Willows will be slow to reinfest if removed
thoroughly (photo 18), whereas Broom develops a persistent seed-bank in the soil
and will emerge for many years after primary clearance. Blackberry will ready
reinvade from seed spread by birds and foxes and Ash will reinvade from seed
washed and blown in.

Photo 16 Arundo is the most
damaging weed in the study
area. Restorable woodland on
slopes behind

Photo 17 Vinca major Periwinkle

Photo 18 Broken Willow branch
taking root in the mud. Cleared
area in zone 1

Other woody weeds at this site are:
Ficus carica
Fig
This is a well-known fruit tree which has escaped from orchards and gardens. It is
scattered along the creek at present and should be removed with other major
weeds during primary clearance.
Olea europea
Olive
This is a tree which is often multi-stemmed due to growth from the lignotuber. It often
grows under existing trees where seeds have been excreted by perching birds. It
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severely competes with native trees. It is growing here scattered over the higher
slopes and in some locations very dense. Stem injection can be used for trees with
few trunks. Multi-stemmed trees are best killed by cutting to ground level and
spraying regrowth. Basal bark spraying is also effective.
Prunus cerasifera
Plum
This tree is an escapee from orchards and gardens and is an invasive weed. It is
spread by fruit eating birds and foxes. It is scattered through the lower slopes and is
easy to kill by stem injection.

Aquatic Weeds
There are 2 invasive rush species and 2 invasive sedge species present at the site.
These frequently go un-noticed in creeks and wetlands and if not managed can
become dominant.
Cyperus congestus
Dense Flat-sedge
There are a few plants of this species near the
junction of management zones 1 and 2. It is a
stout, leafy sedge to about 1m high with
smooth, dark-green, triangular stems and
dense, chestnut-brown seed heads.
This species should be removed when found.

Cyperus eragrostis

Drain Flat-sedge

Photo 19 Cyperus congestus
There are only a few individuals in the study area. It
is potentially a very invasive and immediate
eradication will prevent future problems

This species is scattered along the creek
but nowhere dense. It is a stout, leafy
sedge which is characteristically pale
green in colour with compact, pale green
to yellow seed heads. If left unmanaged,
this species can dominate wetland sites.

Photo 20 Cyperus eragrostis
This weed is scatted along the creek and eradication is feasible
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Juncus articulatus Jointed Rush
This rush spreads along the ground and forms roots at the
nodes on the stems. The leaves are hollow with crosswalls which can be felt by running fingers along the
leaves. It is very invasive. It is common along the creek
and it is probably only feasible to tackle it at locations
where the goal is detailed ecological restoration.
Photo 21 Juncus articulatus, Jointed Rush
This is a common weed all along the creek
and forms a mat on the ground

Juncus effusus
Soft Rush
This is a stout rush with stems that are easily compressed and there is a dark line at
the base of the floral bract. It looks superficially like many species of native rush and
needs to be identified with care. It is easily overlooked. It is only sparsely occurring in
the study area and it should be removed when discovered.

Other Weeds
Delairea odorata
Cape Ivy
This is very vigorous climber in moist locations. It is scattered along the creek and will
become rampant if not thoroughly controlled after the removal of major weeds.
Pennesetum setaceum Fountain Grass
This is a major grass weed that has escaped from gardens. It is a dense tough-leaved
grass with prolific, often pinkish cylindrical seed-heads. It quickly generates large
amounts of dry matter and can become a major contributor to fine fire fuel loads.

Photo 22 Pennesetum setaceum, Fountain Grass is dense on the
slopes. It is a major weed.
Scattered Olea europea, olive is also evident in this picture

Photo 23 Pennesetum setaceum,
Fountain Grass near the creek in
zone 3.
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Pennesetum clandestinum

Kikuyu Grass

Kikuyu is a vigorous ground-covering
summer active grass. It is easy to
manage and suppresses other weeds.
Unless it is threatening native flora it is
better to manage it rather than spray it
out.

Photo 24 Pennesetum clandestinum, Kikuyu Grass.
Kikuyu is an invasive weed but it effectively suppresses other
weeds. Spraying Kikuyu might release many more troublesome
weeds

Zantedeschia aethiopica
Arum Lily
This species is a large herbaceous plant growing in wet ground. It has a large rhizome
and large deep-green arrow-head leaves. It flower is a well-known white funnel
enclosing a yellow spike.
It occurs sparsely at present, mostly in zone 1 but it is potentially very invasive. It
should be eradicated on sight.
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MANAGEMENT SUGGESTIONS
General
The Society for Ecological restoration distinguishes “restoration” and “rehabilitation”,
Clewel and Aronson (2013).
Ecological restoration aims to develop an ecosystem free of exotic components and
approximating the original state and function of an area. Watercourses and
wetlands in weedy catchments will always be subject to ingress by weeds and this
will only get worse if an altered climate generates the predicted increase in rainfall
intensity. Any work to remove weeds from a defined area will require ongoing
patrolling for as long as the weeds exist upstream in the catchment. For this reason,
rehabilitation is usually the more practical goal. In a rehabilitated site, the overall
structure and composition of the dominant species will be indigenous but many
weed species will be present. Much of zone 4 is close to what a rehabilitated creek
would look like (photo 25), although the addition of some indigenous trees along
adjoining slopes (E. camaldulensis, E. viminatis, Acacia retinodes) would complete
the picture.

Photo 25 Creek and slopes almost free of major weeds and dominated by indigenous species.
Rehabilitation elsewhere would like a bit like this. Zone 3

Degraded woodland areas on slopes are better suited to ecological restoration as
they can be better protected from weed ingress especially if the restoration site
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extends to hilltops. Restoration of the slopes above the creek would still take a lot of
time, commitment and local flora knowledge and again, an aim to rehabilitate the
slopes might be more practicable than restoration.
With restoration, all weeds are removed but if rehabilitation is the aim, decisions will
need to be made as to which weeds are most impairing the functioning of the
creek. The most transformative weeds are Willow, Ash and Arundo, Blackberry,
Brooms and Periwinkle. These should be removed thoroughly, area by area, with
enough resources allocated for follow-up. At the same time, weeds that will be
released by removal of major competitive weeds, will need to be removed as well to
prevent them spreading rapidly after primary clearance. (Examples of this category
of weed are: Cape Ivy, Arum Lily and weed Cyperus species). Workers must be
aware of the native plants that are present and minimise damage to them by
accurately targeting the weed and using the most selective herbicide possible.
People using herbicides should know not just the targeted weeds, but what they are
growing with (photos 26, 27).

Photo 26 Newly exposed sediments and shaded
lower slopes. Places where re-generating
indigenous plants can be found. Zone 5

Photo 27 Native flora is easily killed during weed
spraying

Decisions will also need to be made about to what extent the return of native flora to
cleared areas will be actively encouraged. Along the creek the native aquatic
plants will return by themselves if regenerating plants are recognised and protected
(photo 25). Weed follow-up must be done with care.
Re-establishment of aquatic flora can be
assisted by direct transplanting of
common species into moist ground and
by planting divisions from nursery stock
that have originally been sourced from
small divisions of rarer plants.

Photo 28 Both indigenous plants and weeds are small when they
regenerate. All workers should be able to recognise natural
regeneration
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Species to work with on and near the valley floor are the most competitive
indigenous species: Cyperus gunnii, Cyperus vaginatus, Juncus usitatus, Persicaria
decipiens, Phragmites australis, and Typha domingensis. Pteridium esculentum can
be transplanted into moist, lower slope sites but anything planted away from the
permanently moist valley floor will need some water over the first summer.
On the slope away from creek, there is still a lot of scope for natural regeneration
(small seedlings of both Wirilda and River Red Gum were seen during the survey).
Again, weed follow-up must be done with care. Planting should aim to hasten the
establishment of appropriate tree cover and to introduce native colonisers if they
don’t appear by themselves. There is no point in attempting to “replant an
ecosystem” where many weeds species are still present – there are plenty of local
native species nearby that will grow in cleared areas if conditions are suitable. Rather
than relying on nursery stock, seeds of native grasses and other common indigenous
plants can be sown on bare areas opportunistically as seeds are found.

Riparian and Transitional Slopes
There is no one right place to start with creek rehabilitation in the study area.
Zone 5 could be a good starting place because zone 4 has very few major weeds
and therefore it acts as buffer, reducing reinfestation and assisting with the
rehabilitation of zone 5. Zone 5 also has a sparser coverage of major weeds than
zones 1 to 3 although the adjoining slopes are generally steeper. Zones 4 and 5 also
have more indigenous species to work with although this increases the importance of
minimising collateral damage during weed removal.
Zone 1 could be a starting place because the management of the creek in the
property upstream from the bridge will act as a buffer for weed work in zone 1. Also
some disturbance has already occurred at the start of zone 1 and the regeneration
occurring there should be capitalised on and the regrowing weeds should be
followed up.

29 Regenerating indigenous plants and
weeds in a disturbed area. Care of
indigenous plants is needed during
follow-up. Start of zone 1

Photo 30 Good stands of Cyperus gunnii
and Typha in zone 5. The already
cleared area in zone 1 can be guided to
look like this.

Photo 31 Clearance of
lower slope at zone 1.
Major weeds should
be cleared up to the
start of the tree
canopy.
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It may be possible to access the creek at the downstream end of zone 1 with a
groomer and undertake lower cost primary clearance of weeds in some of zone 1
and a large area of zone 2. Weeds are dense in zones 3 & 5, and densest in zones 1
and 2.
In the upstream part of zone 2 the creek is quite wide with two or more channels. This
suggests that this area was, prior to European land management practices in the
catchment, a broad swamp. With the removal and control of major weeds it may be
assisted to regenerate as a reedbed.
Wherever creek rehabilitation is taking place, major weeds should be removed up
the slopes to adjoining woodland and grassland. This will not always be possible due
to steepness of the land and will not be appropriate in zone 4 where the adjoining
slopes are managed by grazing.

Upper Slopes
The woodland area at the upstream end of zone 3 offers the best site in the study
area for thorough ecological restoration. It is the most diverse patch of native
vegetation in the study area and slopes are gentle enough for the site to be safely
worked. Major weed removal will rehabilitate the site and ongoing detailed work on
the herbaceous weeds up to the adjoining grasslands could develop high-quality
restored woodland. The restoration work could continue along the slope into the
downstream end of zone 2 as far as slope steepness allows.

Photo 32 Native vegetation on the slope in zone
3. Diverse ground flora is present.

Photo 33 Patch of Tricoryne elatior (Yellow Rushlily) - flowering in the native vegetation. Zone 3

Photo 34 Good stand of Themeda triandra in the
good vegetation area in zone 3

Photo 35 Native vegetation on the slopes of zone
3. (left) Bursaria spinosa is flowering. (right)
Xanthorrhoea semiplana.
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If restoration is the determined goal of the degraded woodland areas then the
method should be guided by Bradley (1988). People with little experience should
follow the Bradley Method although modifications can hasten the process if
determined by a competent ecological restoration practitioner.
Work on weeds on the slopes must be well targeted and collateral damage must be
minimised.
The slopes above zone 1 and the upstream half of zone 2 (the Hludan property) have
woodland up to the top of the hill. The
native woodland structure is still present
but woody and herbaceous weed
cover is dense. Restoration is a longterm process but rehabilitation by
removing major weeds is feasible and
extension of rehabilitation to the top of
the hill will minimise reinfestation.
The Red Gum and Wirilda woodland at
the downstream end of zone 5 can also
be rehabilitated or restored as woody
weed density is low (photo 36).
Photo 36 Woodland on the higher slopes at the downstream end of
Of particular concern on the slopes is
zone 5. Open cover of Eucalyptus camaldulensis and Acacia
the presence of the invasive and
retinodes with scattered woody weeds and a high proportion of
herbaceous weeds.
transforming weed Fountain Grass
(Pennesetum setaceum). This weed has
spread to the creek in zone 3 and should be kept from spreading downstream into
the Torrens. If a contractor can be found with the skill to work down from the hilltop
and eliminate this population of Fountain Grass, it would be of lasting benefit to the
catchment.
The other grass weed of particular concern is
Pentaschistis (Pentameris pallida). This is an invasive
grass species related to native Rytidosperma. It was
not seen in the study area but occurs on the slopes
to the east. It could easily become established in
cleared areas and is difficult to eradicate once
established.
Considerable areas of the slopes are steep,
precipitous or otherwise difficult to access. Care will
be needed to determine appropriate work methods
if work is to be undertaken on these slopes (photo
37). Access to the creek from the road is also
Photo 37 Rock faces and very steep slopes are
hazardous in places and safe access places need
common along the creek. Experienced contractors
will be required for major weeds to be eliminated
to be determined or created.
from these sites.
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PLANT CONSERVATION
A few local plant individuals or populations would benefit from targeted weed
removal. These are:
The Phragmites population at the downstream end of zone 5 is becoming invaded
with Arundo and will soon be lost. The patches of Arundo within the Phragmites
should be cut down and the regrowth sprayed with glyphosate with sufficient follow
to prevent reinfestation. Workers should apprise themselves with the differences
between the two species to avoid mistakes. Workers removing Arundo elsewhere in
the area should be aware that Phragmites may occur with it.
The Rubus parvifolius patch at the downstream end of zone 5 needs to be freed of
Blackberry. The Blackberry surrounding it should be cut down to ground level and the
regrowth sprayed. Blackberry shoots amongst the Raspberry should be cut and
swabbed. Workers removing blackberry elsewhere should be aware that Native
Raspberry might be present.
The Logania saxitilis plants in zone 1 need to be weeded around and protected for
later propagation.
In zone 5, there is a small patch of River Club-rush, Schoenoplectus validus. This
should be propagated and its extent along the creek extended.
Near the upstream end of zone 2 is a small patch of Calystegia sepium. Although
common along the Torrens this is the only plant in the study area and it should be
protected and allowed to spread.
People spraying and cutting weeds should be able to identify the targeted weeds
and avoid off-target damage. Protection of existing native flora is vital to the success
of the work. All personal should have a good understanding of what is growing in the
work area.
PLANTING
For areas being rehabilitated, a guide is to plant species that are larger growing than
the largest of the weeds that are to remain on the site and only plant where there is
no reasonable chance of natural regeneration. Tree establishment in cleared areas
can be hastened by planting appropriate trees even if natural regeneration may
occur over time.
For creek rehabilitation, the existing larger growing rushes, sedges, bulrush and reed
should be allowed to regenerate and encouraged where necessary by transplanting
divided clumps of common species and growing stock plants for division in a nursery
for the less common species.
For the slopes, it is best to stick to local plants that are known to be competitive with
weeds. These are mostly trees and shrubs. This in no way negates the importance of
ground flora but recognises that at degraded sites, many species that were once
present are absent for causes that still apply. Considerable work is often required to
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provide the needed habitat for lost species and considerable work is also needed to
locate, propagate, plant and care for these species. Around the study area there is
a great diversity of native flora present. The highest priority is to conserve them where
they occur and they will appear naturally over time in the worked areas if the habitat
is suitable.
Planting will be mostly required in areas where dense stands of weeds have been
removed.
Some competitive and easy to propagate herbaceous species have been
described in earlier sections and the following tree and shrub species can be used
for planting in this area. They should be propagated from nearby naturally occurring
parents and seed should be collected from as many parent plants as possible to
properly sample the genetic diversity. Thought is required before planting shrubs as
they can, as they grow, restrict access for management.
Acacia melanoxylon
Blackwood
on lower slopes
(this species is recorded in the State Herbarium for Torrens Gorge and so may be
found as a seed source)
Acacia retinodes
Wirilda
any slopes
Allocasuarina verticillata
Drooping Sheoak any slopes
Banksia marginata
Silver Banksia
lower slopes
Bursaria spinosa
Sweet Bursaria
any slopes
Callistemon sieberi
River Bottlebrush lower slopes
Eucalyptus camaldulensis
River Red Gum
any slopes
Euucalyptus leucoxylon
SA Blue Gum
any slopes
Eucalyptus viminalis
Manna Gum
lower slopes
Leptospermum continentale Prickly Tea Tree
lower slopes
Logania saxitilis
Rock Logania
lower slopes
Myoporum petiolatum
Sticky Boobialla lower slopes
Olearia ramulosa
Twiggy Daisy Bush any slopes
Senecio hypoleucus
Pale Groundsel
any slopes
If, in time, suitable locations develop in worked areas, then other smaller growing
and difficult to propagate species can be introduced.
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APPENDIX 2
NATIVE PLANT SPECIES LIST
Species listed
AUS=Australia SA=South Australia
E=Endangered: rare and in danger of disappearing from the wild in the short term
T=Threatened: likely to be either endangered or vulnerable but insufficient data for a more precise assessment.
V=Vulnerable: rare and in danger of disappearing from the wild in the long term
R=Rare: occurring infrequently, either locally abundant in a limited area or sparsely distributed over a wide area
K=status uncertain, but considered likely to be either rare, vulnerable or endangered
U=Uncommon: less common species of interest but not rare enough to warrant special protective measures
Q=Not yet assessed but flagged as being of possible significance
N=Common: not of particular importance1

Species

Acacia paradoxa
Acacia pycnantha
Acacia retinodes
Acaena echinata
Adiantum aethiopicum
Allocasuarina verticillata
Amyema sp
Aristida behriana
Astroloma humifusum
Austrostipa flavescens
Banksia marginata
Bursaria spinosa
Calostemma purpurea
Calystegia sepium
Carex brevicaulis
Chaelanthes
austrotenuifolia
Chenopodium pumilio
Clematis microphylla
Convolvulus angustifolia
Cyperus gunnii
Cyperus vaginatus
Dianella longifolia
Dodonaea viscosa
Epilobium billardieranum
Eucalyptus
camaldulensis

Common Name

Conservation
Status
AUS
SA SL

Vegetation Association
1
riparian

Kangaroo Thorn
Golden Wattle
Wirrilda

2
transitional
slopes
x
x
x

Maidenhair Fern
Drooping Sheoak

x

x
x
x
x
x
x
x
x

x
x

x
x

Native Cranberry
Spear Grass
Silver Banksia
Garland Lily
Greater Bindweed

3
higher
slopes
x
x
x
x

x

Rock Fern

x
x
x
x
x
Pale Flax Lily
Sticky Hop Bush
Willow Herb
River Red Gum

R

x
x
x
x

x

1
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Eucalyptus leucoxylon
Eucalyptus viminalis
Euphorbia drummondii
Exocarpos cupressiformis
Dichondra repens
Geranium solanderi
Helichrysum luteoalbum
Isolepis cernua
Juncus bufonius
Juncus kraussii
Juncus usitatus
Lepidosperma laterale
Lobelia alata
Logania saxitilis
Lomandra densiflora
Lythrum hyssopifolia
Microlaena stipoides
Olearia ramulosa
Persicaria decipiens
Phragmites australis
Poa labillardieri
Portulaca oleracea
Pteridium esculentum
Rubus parvifolius
Rytidosperma
racemosum
Schoenoplectus validus
Sigesbeckia orientalis
Themeda triandra
Trichoryne elatior
Typha domingensis
Xanthorrhoea semiplana

SA Blue Gum
Manna Gum

x
x

Native Cherry
x
x
x
x
x
x
x
Angled Lobelia
Rock Logania

x
R

x
x
x
x
x
x

x
x
x
x
x

x

x
Weeping Rice Grass
Twiggy Daisy Bush
Reed

x
x
x
x
x
x
x
x

Bracken
Native Raspberry

x

x
River Clubrush

x
x

Kangaroo Grass
Bulrush
Yakka

x
x
x

x
x
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APPENDIX 3
WEED SPECIES LIST
Species

Alisma lanceolatum
Anagallis arvensis
Arundo donax
Avena fatua
Briza maxima
Bromus catharticus
Bromus diandrus
Carduus tenuiflorus
Centaurium erythraea
Chenopodium album
Chenopodium murale
Cirsium vulgare
Conyza bonariensis
Crepis capillaris
Cynara cardunculus
Cynodon dactylon
Cynosurus echinatus
Cyperus congestus
Cyperus eragrostis
Cytisus scoparius
Dactylis glomeratus
Delairea odorata
Digitaria ciliatum
Echinochloa crus-galli
Echium plantagineum
Ehrharta longiflora
Eleusine indica
Eragrostis cilianensis
Erigeron karvinskianus
Euphorbia maculata
Euphorbia peplus
Ficus carica
Foeniculum vulgare
Fraxinus angustifolia
Galinsoga parviflora
Genista monspessulana
Holchus lanatus
Hypericum perforatum
Hypochoeris radicata

Common Name

Water Plantain
Pimpernel
Giant Reed
Wild oats
Quaking grass
Prairie Grass
Jabbers
Slender thistle
Common Century
Fat hen
Nettle-leaved
Goosefoot
Slender thistle
Fleabane
Smooth Hawksbeard
Artichoke thistle
Couch Grass
Dog’s-tail grass
Dense Flat-sedge
Umbrella Sedge
English Broom
Cocksfoot grass
Cape Ivy
Crab Grass
Barnyard Grass
Salvation Jane
Panic Veldt Grass
Crow’s-foot Grass
Stinkgrass
Eyebane
Petty Spurge
Fig
Fennel
Desert Ash
Yellow weed
Montpellier Broom
Yorkshire Fog grass
St John’s Wort
Catsear

Declared?
Y/N

Y

Vegetation Association
riparian
Transitional
slopes
x
x
x
x
x
x
x
x
x
x
x
x

Y

upper
slopes

x
x
x
x

x
x
x
x
x
x

x
x

x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

x
x

x

x
x
Y
x

Y

Y

x

Y
x

x
x

x

x
x
x
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Juglans regia
Juncus articulatus
Juncus effusus
Kickxia elatine
Lolium perenne
Lotus uliginosus
Malva parviflora
Melissa officianalis
Mentha spicata
Crocosmia x
crocosmiiflora
Olea euuropea
Lactuca serriola
Lathyrus tingitanus
Linum trigynum
Paspalum dilatatum
Pennesetum
clandestinum
Pennesetum setaceum
Picris echioides
Piptatherum miliaceum
Phalaris aquatica
Pinus halepensis
Plantago lanceolata
Plantago major
Polygonum aviculare
Polypogon viridis
Populus nigra
Prunus cerasifera
Ranunculus repens
Rapistrum rugosum
Romulea rosea
Raphanus raphanistrum
Rorippa nasturtiumaquaticum
Rosa canina
Rubus fruticosus
Rumex crispus
Salix babylonica
Salix fragilis
Scabiosa atropurpurea
Senecio pterophorus
Setaria verticillata
Silybum marianum
Solanum nigrum
Sonchus oleraceus
Stellaria media

Walnut
Jointed Rush
Soft Rush
Toadflax
Rye Grass
Bird’s-foot Trefoil
Marshmallow
Lemon Balm
Mint
Montbretia
Olive
Prickly Lettuce
Tangier Pea
French Flax

x
x
x

x

Y

x
x
x
x
x
x
x
x

x

x

x
x

Kikuyu Grass
Fountain Grass
Ox-tongue
Rice Millet
Phalaris
Aleppo Pine
Ribgrass
Greater Plantain
Wireweed
Water Bent
Lombardy Poplar
Cherry Plum
Creeping Buttercup
Wild Turnip
Onion grass
Wild radish
Watercress

Y

Dog Rose
Blackberry
Curled Dock
Weeping Willow
Crack Willow
Scabious
African Daisy
Pidgeon Grass
Variegated Thistle
Black Nightshade
Common Sow Thistle
Chickweed

Y
Y

x
x

x

x
x

x
x
x
x

Y
x
x
x

x
x
x
x
x
x

x
x
x
x

x

x
x
x
x
x

Y

Y

x
x
x

x
x
x
x
x
x
x
x
x

x
x

x
x

x

x
x
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Taraxicum officinalis
Tradescantia
fluminensis
Trifolium angustifolium
Trifolium campestre
Vicia sativa
Vinca major
Zantedeschia
aethiopica

Dandelion

x
x

Birdsfoot Clover
Hop Clover
Common Vetch
Periwinkle
Arum Lily

x
x

Y

x

x
x

x
x
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