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Summary
Sea Spurge (Euphorbia paralias) is an invasive Western European/ Mediterranean herb
impacting on Orange Bellied Parrot (OBP) (Neophema chrysogaster) feeding grounds in
the Arthur-Pieman Conservation Area (APCA). Research indicates that E. paralias
displaces native species and become the dominant cover storey. During February and
March 2007, volunteers from the North-West Environment Centre (NWEC) mapped the
extent of E. paralias in OBP feeding grounds in the APCA. The results of the mapping
exercise and associated research indicates that E. paralias features in all identified OBP
feeding grounds as described by Tyson (2005), is likely to be displacing native vegetation
and habitat, is impacting on key conservation values including Aboriginal heritage and
biodiversity, and its distribution is exacerbated by disturbance. Five sites are recommended
for priority weed control.

Introduction
This report is produced as part of the NWEC’s ‘Priority Sea Spurge Eradication in
Identified Arthur-Pieman Conservation Area Orange Bellied Parrot Feeding Grounds’
project funded by the Natural Heritage Trust through the Cradle Coast Regional Weed
Management Steering Committee. The project has been divided into three parts (1) field
mapping component, (2) production of a mapping report, and (3) the control and trial
control of strategic infestations of E. paralias in identified OBP feeding sites. This report
forms part 2 of the project and focuses on the mapping exercise undertaken to identify the
extent of E. paralias in OBP feeding grounds within the APCA. The report investigates the
invasive potential of E. paralias and prioritises sites for control. A second report will be
produced by the NWEC outside of the scope of the funded project that provides a detailed
response to the trial control of small strategic E. paralias sites and how communities can
be engaged in weed management and is explained in further detail in the section ‘Stage 3 –
Trial control plots and community involvement’. The intent of this research and field work
is to positively contribute to the survival of the OBP.

The Orange-bellied Parrot (Neophema chrysogaster)
The OBP is a nationally listed critically endangered species with approximately 180 adults
surviving in the wild (Birds Australia, 2006). According to Birds Australia, the OBP was
‘formerly more abundant and widespread than it is now. It ranged from Yorke Peninsula in
South Australia, along the coasts to Bruny Island in southern Tasmania, and to Sydney,
New South Wales’ (Birds Australia, 2006). Today the OBP is limited to a narrow coastal
breeding range in south-west Tasmania, migrating and dispersing to the mainland in
February to April with a range extending between Lake Alexandria in South Australia to
coastal South Gippsland in Victoria (Birds Australia, 2006). According to the Orangebellied Parrot Recovery Team in their submission to the Background and Draft
Recommendations Report to RPDC Inquiry into the finalisation of the Draft ArthurPieman Conservation Area Management Plan 2000, the OBP’s migration route through the
APCA is a narrow 2km wide coastal corridor. They assert that OBP’s feed on coastal and
sedgeland plants usually found within 500m of the high water mark. Furthermore, the
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APCA contains almost 50% of the Tasmanian migratory route and several key feeding
grounds.
It has been observed that OBP feeding grounds in the APCA have been impacted upon by
E. paralias (pers. obs. 2006), a highly invasive European species that readily colonises
coastal areas and displaces native vegetation (DPIWE, and Wilcock, 1997, cited in Hilton
et al, 2004). According to Hilton et al (2004), E. paralias is a ‘widespread, invasive…
threat to indigenous species’.

Sea Spurge (Euphorbia paralias)
According to Curtis (1967) E. paralias was a rare coastal introduced plant in 1967; Curtis
describes it as a ‘glabrous and glaucous perennial herb, 20-40cm high, with a short woody
rootstock and several simple fertile and sterile stems’. The plant has now become
naturalised in Tasmania and is abundant in the Bass Strait Islands and on the north and
northwest coasts (Hilton et al, 2004) (Figure 1). The plant grows to a height of 75cm and is
a monoecious perennial halophyte featuring a deep tap root (Mifsud, 2007). The plant
flowers in late spring and summer and reproductive maturity occurs in the second year
(Hilton et al, 2004).

Figure 1. 2004 distribution of E. paralias in Tasmania. Source: Hilton et al, 2004.
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There appears to be a lack of available literature on E. paralias in Australia. However,
dune grass species are widely studied and according to Hilton and Harvey (2005) (cited in
Hilton et al 2006), there has been a redistribution of dune grass species across the globe
over the past 50 years. According to Hilton et al (2006) E. paralias was accidentally
introduced to Australia in discarded ship ballast.
Hilton et al (2006) found that E. paralias can exist in strandline – back-beach
communities, as well as backdune and foredune environments. Seeds of E. paralias can
disperse long distances on sea currents and only begins to reduce viability after six years in
sea water (Hilton et al, 2004). According to Hilton et al (2004) and Hilton et al (2006), E.
paralias is an effective coloniser that displaces native vegetation and readily establishes
where vegetation is sparse, on incipient and established foredunes, or where frequent
disturbance occurs. However, Hilton et al (2004) add that E. paralias may establish itself in
remote and rarely visited coastal locations and that invasion patterns are ‘consistent with
floating seed dispersed by the mean easterly currents generated by west wind drift’.
According to Elhaak et al (1997), E. paralias is more abundant in slightly saline locations
on the seaward side of coastal sand dunes. Their research indicates that E. paralias is a
hardy and adaptable plant that responds to stresses by ‘decreasing daily mean transpiration,
shifting the time of maximum transpiration to be at the time of minimum evaporative
demand of the atmosphere, attaining several peaks of transpiration corresponding to
favourable conditions, and exhibiting noticeable night transpiration’. However, their
research also indicated that plant control of water loss was inhibited by a combination of
high soil salinity and sea water spray.
Controlling E. paralias in Tasmania is a difficult task due to ongoing reinfestation
occurrences, abundance of existing populations and extensive distribution, and the large
areas of Tasmania’s coastline that has low or non-existent human populations (Hilton et al,
2004). Chemical control and hand pulling have been attempted in Tasmania as a form of
control but has met with limited success (Hilton et al, 2004). Bio-control options if
investigated need to be carefully assessed due to the occurrence of native Euphorbiaceae
including E. drummondii being considered a rare native species (Curtis, 1967), as well as
native species from the Poranthera, Micrantheum, Pseudanthus, Beyeria, Bertya, and
Amperea generas. Adding to these difficulties is the unpredictable nature of E. paralias
infestation locations and a lack of community capacity to manage new infestations (Hilton
et al, 2004).
It is hypothesised that E. paralias has become naturalised along the APCA coastal strip in
known OBP feeding grounds and that this invasive weed is displacing native OBP feed
sources. On-ground mapping of E. paralias infestations has been undertaken to determine
the naturalisation of E. paralias in these areas. Due to the potential impact that E. paralias
poses to the natural values of the APCA and the OBP’s survival further research is
required to:
a. Clearly identify the taxonomy and phylogeny of E. paralias;
b. determine the impact if any that E. paralias is having on the OBP;
c. determine the impact that E. paralias is having on the natural and heritage values
of the APCA, particularly critical sites for biodiversity protection and Aboriginal
artefacts;
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d. determine if E. paralias is impacting on recreational values within the APCA;
e. assess what impact E. paralias will have if left uncontrolled and what economic,
social and environmental costs may result;
f. determine E. paralias favourable site conditions and weediness;
g. determine the ability of E. paralias to transform ecosystems, particularly soil
qualities;
h. identify all modes of transport and parameters for survival of E. paralias;
i. determine the resistance of native species to E. paralias invasion and factors that
affect resistance;
j. determine if the removal of E. paralias will result in the opportunity for native
flora species to recolonise affected areas;
k. measure the effects on ecosystems of removing E. paralias;
l. determine minimal disturbance methods and appropriate timing for the successful
removal of E. paralias;
m. determine alternative methods for control including mechanical, chemical and biocontrol mechanisms (bio-control effects on native Euphorbiaceae require
investigation) that can form part of an integrated weed management approach; and
n. create a comprehensive weed management plan for E. paralias in the APCA.

Methodology
During February and March 2007, volunteers from the North-West Environment Centre,
mapped the extent of E. paralias in the following identified OBP feeding grounds in the
Arthur-Pieman Conservation Area, Northwest Tasmania, as identified by Tyson (2005):
•

Pavement Point to West Point (see Appendix Map 3)

•

Bluff Hill Point to south of Australia Point (Arthur River Heads) (see Appendix
Map 4)

•

Sundown Point to Nelson Bay (see Appendix Map 5)

•

Sarah Anne Rocks to Rebecca Point (see Appendix Maps 5 and 6)

•

Temma Harbour to Eva Point (see Appendix Map 7)

•

Ingram Bay to Greenes Point (see Appendix Map 8)

•

Venables Corner to Native Well Bay (Sandy Cape) (see Appendix Map 9)

The mapping team was made up of Peter Sims (Cradle Coast NRM Weeds Committee),
Richard Donaghey (Ornithologist), Tobias Smith (Botanist), Guy Robertson (Regional
Landcare Facilitator), David Henderson (University of Tasmania (UTAS)), and Matthew
Campbell-Ellis (Project Manager). Technical advice on track conditions and access was
provided by Rodney Dick from the Braddon 4WD Club and Willy Gale from the
Tasmanian Parks and Wildlife Service.
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Equipment used included two Greening Australia (Tasmania) provided Garmin GPS
12XLs and one Megallen GPS 2000 all set to AGD66. Maps used were Tasmap 1:25,000
scale AGD66 maps covering the study area. Waypoints were collected according to
McNaught et al (2006) around E. paralias infestations and transferred to MGAz55 using
GIS Arc View 9.2 by James Shaddick at the Tasmanian Institute of Agricultural Research,
UTAS. Data entry was done by mapping team members and Leonie Lannigan (NWEC
volunteer) in March 2007.

Mapping results
E. paralias was found in all OBP feeding areas located within the study area. Infestations
ranged from single plants and widely dispersed small clusters (Figure 2) to total coverage
(see cover photo) and the likely displacement of previously in-situ native vegetation.
Localised distribution patterns indicate an invasion preference for prograding and stable
areas (Rudman, pers. comm., 2007) featuring sandy, sheltered conditions as commonly
found in bays and estuaries, and along the drift ends of beaches. However, plants rapidly
colonise surrounding areas subject to vegetation resilience and geomorphology (pers. obs.,
Rudman, pers. comm., 2007).

Figure 2. Small infestation of E. paralias
northeast of Sandy Cape. Photo: Author.

Figure 3. E. paralias alongside a vehicle
track over a sand dune northeast of
Ordinance Point. Photo: Author.

At Pardoe Creek a Juncus sp. was observed (approx. position GDA66 5430200N
307550E) to be surrounded by an E. paralias infestation. This site also requires further
investigation to determine if the species repels E. paralias or if soil qualities are unsuitable
for E. paralias. Identification in the field was not undertaken and a return visit is necessary
to record site attributes and determine exact species.
Field observations and mapping results also indicate that E. paralias is able to extend
inland where vehicle tracks are present as demonstrated in Figure 3. Inland occurrences of
E. paralias usually coincided with vehicle tracks or behind backdunes. One infestation,
located approximately 3km inland at the Bluff Hill Road and Arthur River Road
intersection (AGD66 5457550N 303800E) suggests transport by trailer boats or fishing
equipment as the site is used frequently for the transfer of abalone from boats to vehicles
(Figures 4 and 5), however, other vectors cannot be dismissed without further study.
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Photo: Author.
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Figure 5. Part of E. paralias infestation at the
junction of Bluff Hill Point Rd and Arthur
River Rd. Photo: Author.

It was also observed that E. paralias had established on many Aboriginal heritage sites
(Figures 6 and 7) and infestation was most common where disturbance to these sites had
occurred. Observed damage to these sites appeared to result from inappropriate off-road
vehicle use, cattle grazing, and wind erosion. The impact that E. paralias is having on
Aboriginal landscape values and artefact preservation requires study.

Figure 7. E. paralias infestation on midden at
Ordinance Point. Photo: Peter Sims.

Figure 6. E. paralias infestation in disturbed
midden north of Brooks Creek. Photo: Author.

Priority sites for control
The Cradle Coast Regional Weed Management Strategy (Greening Australia (Tasmania)
and the Cradle Coast Regional Weed Management Steering Committee, 2005) section 3.3
aims to ‘significantly reduce the impact of existing weeds’ through a series of actions
6
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including mapping and control processes. The effective control of E. paralias within the
APCA without the use of a bio-control may not be realistic due to its extent and abundance
as well as the difficulty in accessing some infestations that are remote or feature difficult
terrain. E. paralias control within priority sites however, is possible by engaging local
community user-groups and stakeholder organisations.
Sites requiring significant weed management action will need to undergo a desktop audit
of Aboriginal heritage values and may require on-ground assessment by an Aboriginal
Heritage Officer prior to works being undertaken. Any sites featuring Aboriginal heritage
values should not be worked on without the consent of the Aboriginal Heritage Unit and/or
the Tasmanian Aboriginal Land and Sea Council.
The Introductory Weed Management Manual produced by CRC Weed Management
advocates a strategic approach to weed control that prioritises a ‘best to worst’
methodology.
Using this ‘best to worst’ control methodology, the mapping exercise identified the
following priority sites for action:

Site 1: Pavement Point
Pavement Point features several single specimens between AGD66 5467360N 301165E
and 5467230N 300930E (see Appendix: Maps).

Site 2: Nettley Bay to West Point
Coastal section features mostly single specimens or small clusters. There are several linear
infestations along beach sections and one cluster approximately 10m x 10m with a density
of 60% located at AGD66 5465420N 299090E, and one cluster approximately 30m x 10m
with a density of 40% located at AGD66 5464850N 299020E (see Appendix: Maps).

Site 3: Arthur River bridge to Australia Point
Coastal section featuring mostly small widely dispersed clusters, some individual plants, a
small dense patch located immediately next to the Arthur River bridge and a small patch
of approximately 20 plants at GDA66 5453235N 302511E. There is a stand of
approximately 50 dead plants located at GDA66 5453181N 302609E (see Appendix:
Maps).

Site 4: Temma to south of Richardson Point
Coastal section between the southern end of Temma Harbour and GDA94 5432017N
306211E featuring several isolated patches and single specimens (see Appendix: Maps).

Site 5: Southern end of Sandy Cape Beach to the southern end of
Native Well Bay
The Sandy Cape area has an extensive amount of E. paralias but over a limited geographic
range. Infestations are extensive at Native Well Bay and between Sandy Cape and
Venables Corner. There are also several small clusters and isolated plants within the area
(see Appendix: Maps).
Following weed control activities in these priority sites, further analysis of the mapping
results to identify infestations within specific key OBP feeding areas is required for future
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on-ground activities and to contribute to management decision-making processes. In
addition, sites featuring Aboriginal heritage should be further assessed to prioritise those
sites for control.

Stage 3 – Trial control plots and community involvement
The next phase of the project includes conducting baseline control trials on strategic
infestations with one major study site. The purpose of the trials is to determine successful
control methods suitable for use within the APCA. A site north of Couta Rocks (Figures 8,
9 and 10) within the immediate vicinity of GDA94 5439940N 305198E has been selected
for the main study area which meets a number of research requirements.

Figure 8. E. paralias infestation at trial site
GDA94 5439940N 305198E. Photo: Author.

Figure 9. E. paralias infestation at trial site
GDA94 5439940N 305198E. Photo: Author.

Figure 10. Proposed trial site north of Couta Rocks.

Additional single plant (SP) and small cluster (SC) sites have been chosen north of the
Arthur River in priority site 3 that will be removed and monitored. These SP and SC sites
will be marked and GPS positioned for accurate monitoring. A quadrat will be placed over
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the SC or SP position and will be monitored for the re-colonisation or re-establishment of
plants from resident seeds or plant particle regrowth.
The main study site will include a comprehensive survey of site topography, including the
installation of a transect across a dune covered in E. paralias to determine subsequent dune
mobility after physical removal of the weed. A second transect will be installed across a
separate control dune featuring E. paralias which will remain undisturbed. A quadrat will
be established to determine baseline data for analysis of recolonisation by native and/or
weed species after removal of E. paralias. Soil pits will be excavated to determine soil
conditions where E. paralias is the dominant overstorey and where E. paralias is absent
and other types of vegetation create the overstory. Measures of salinity, pH, and N will be
undertaken and soil types and stability factors will be identified. It is hoped that these
experiments may be able to be reproduced in other locations to determine patterns and site
specific variations.
A weed management cycle has been adopted to facilitate the trial controls following
guidelines outlined in the Introductory Weed Management Manual prepared by CRC
Weed Management. Permission to use this site as a trial control plot is being sought from
the Parks and Wildlife Service, the Threatened Species Unit, Tasmanian Aboriginal Land
and Sea Council, and the Aboriginal Heritage Unit. Other sites will be considered in
consultation with these organisations.
Stage 3 also includes scope for community engagement and involvement in E. paralias
management. As indicated in the State Beach Weed Strategy, community participation is
critical in identifying incursions of E. paralias and for the ‘hands-on’ removal of
infestations (Rudman, pers. comm., 2007).
A model for the engagement and inclusion of community groups and stakeholder groups in
co-ordinated weed management is hoped to be developed as a part of this projects
outcomes.
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Map 1: Overview of the northern sections of the study area.
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Map 7

Map 8

Map 9

Map 2: Overview of the southern sections of the study area.
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Map 3: Pavement Point to West Point.
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Map 4: Bluff Hill Point to south of Australia Point (Arthur River Heads).
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Map 5: Sundown Point to Nelson Bay and Sarah Anne Rocks to Couta Rocks.
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Map 6: Couta Rocks to Rebecca Point.
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Map 7: Temma Harbour to Eva Point.
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Map 8: Ingram Bay to Greenes Point.
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Map 9: Venables Corner to Native Well Bay (Sandy Cape).
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