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Executive Summary 

Penfolds Lagoon is a temporary wetland of approximately 40 ha, located 6 km downstream from 

the township of Morgan. The system consists of three narrow flood runners and the surrounding 

floodplain which is bounded by cliffs to the west, the Brenda Park complex in the south, the 

River Murray to the east and a large causeway to the north that was constructed in the 1900s.  

Quantitative vegetation surveys were undertaken in the temporary flood runners and the 

remainder of the floodplain vegetation was mapped using ground-truthed aerial photography and 

a species list for the system was compiled. In addition, visual health estimates of 50 Eucalyptus 

camaldulensis var. camaldulensis and 36 Eucalyptus largiflorens trees were undertaken. 

The data were collected to assist managers to identify management objectives and provide the 

basis for ongoing monitoring to determine temporal trends and changes brought about by 

management actions. Methods were designed to be scientifically robust but straightforward to 

allow non-specialists to undertake monitoring in the future. 

A total of 52 plant species were recorded including 16 exotics and two species listed as rare in 

South Australia (Callistemon brachyandrus and Pimelea penicillaris). Ten different vegetation 

communities in the flood runners and floodplain areas were identified. Tree health was variable 

across the floodplain. Both Eucalyptus camaldulensis var. camaldulensis and Eucalyptus largiflorens health 

ranged from poor to good and trees were generally healthier closer to the flood runners.  
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1. Background and Aims 

This survey aimed to provide baseline data on the vegetation and tree health of Penfolds Lagoon 

to help identify management objectives, assess temporal trends via continued monitoring and 

evaluate the response of the vegetation to future management. The methods used were 

repeatable and statistically robust. Importantly they were also straightforward to enable future 

implementation by non-specialists, who have minimal botanical expertise. 

Penfolds Lagoon, located 6 km downstream from the township of Morgan, is a temporary 

wetland of approximately 40 ha that is comprised of three narrow flood runners and the 

surrounding floodplain. The system is located to the north of the Brenda Park complex and is 

bound by cliffs along the western side of the floodplain and the River Murray to the east. A large 

causeway in the northern part of the floodplain was constructed in the 1900s and disconnects 

the flood runners from the River Murray. Accordingly the flood runners, which would have 

filled at pool level, now only fill during medium to large floods. 

The authors quantitatively surveyed the vegetation in the flood runners, as this area is most likely 

to be affected by changes in wetland hydrology, either by direct management actions (such as 

engineered flooding or constructing a culvert in the causeway) or changes to regional flow 

regimes in the future. 
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2. Methods 

The methods used were identical to those used for the 2005 (Nicol et al., 2006), 2006 (Marsland 

and Nicol 2007) and 2007 (Marsland and Nicol 2008) River Murray Wetlands baseline surveys.   

The vegetation survey at Penfolds lagoon consisted of three components:  

 Quantitative vegetation surveys 

 Vegetation mapping and species list 

 Tree health assessment  

2.1. Quantitative Vegetation Survey 

The quantitative vegetation survey was conducted in the three narrow flood runners. Large-scale 

vegetation associations were identified in situ and three quadrats, 50 m apart, were surveyed 

within each plant community. Quadrat size was determined using species area curves (Figure 1). 

The most appropriate quadrat dimensions were 1 x 15 m (positioned parallel to the shoreline), 

which captured at least 95% of the species present in an association and enabled narrow riparian 

zones to be surveyed. 
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Figure 1: Species area curves for Yatco Lagoon, Reedy Creek-Paringa, Poltalloch and Rocky Gully 
Wetlands (Nicol et al. 2006). 

Cover and abundance of each species present in the quadrat were estimated using the method 

outlined in Heard and Channon (1997) except that N and T were replaced by 0.1 and 0.5 to 

enable future statistical analyses (Table 1). 

Table 1: Modified Braun-Blanquet (1932) scale estimating cover/abundance as per Heard and Channon 

(1997). 

Score Modified Score Description 

N 0.1  Not many, 1-10 individuals 

T 0.5  Sparsely or very sparsely present; cover very small (less than 5%) 

1 1  Plentiful but of small cover (less than 5%) 

2 2  Any number of individuals covering 5-25% of the area 

3 3  Any number of individuals covering 25-50% of the area 

4 4  Any number of individuals covering 50-75% of the area 

5 5  Covering more than 75% of the area 

 

The location of the central point in each quadrat was marked by GPS to enable the same 1 x 15 

m area can be re-surveyed in the future. 

2.2. Vegetation Mapping and Species Lists 

The species list was constructed by walking around the flood runners and associated floodplain 

and recording the species that were encountered. This provided a more comprehensive species 
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list and increased the chances of detecting species of conservation significance over the whole 

survey area.  

The large-scale vegetation communitites were identifyed in situ and recorded onto aerial 

photographs. Using ArcGIS software (ESRI 2006), the vegetation maps were produced by 

converting the data into a GIS layer detailing the different plant communities. The GPS 

coordinates of the surveyed quadrats and areas of interest (e.g. weed infestations) were recorded 

and also identified on the maps.  

Plants were identified using keys in Jessop and Tolken (1986), Jessop et al. (2006), Cunningham et 

al. (1981) and Sainty and Jacobs (1981; 1994). Nomenclature follows Barker et al. (2005). The 

terminology used to describe different vegetation associations (e.g. herbland, shrubland, 

woodland, grassland) follows that of the 2004 River Murray Wetlands baseline survey (Holt et. al. 

2005).  

2.3. Tree Health 

Health of Eucalyptus camaldulensis var. camaldulensis and Eucalyptus largiflorens was assessed visually 

using the method described in Tucker et al. (2003) (Table 2).  

Table 2: Tree health scale for Eucalyptus camaldulensis var. camaldulensis and Eucalyptus largiflorens (Tucker et al. 
2003). 

Tree Health Rating Tree Health Rating Description 

5-Excellent Tree with >75% of original canopy present 

 Less than 5% epicormic growth 

 May include some dead branchlets and leaves (> 50% canopy) 

4-Good Tree with 50 – 75% of original canopy present 

 Epicormic growth less than 10% of remaining canopy 

 Some dead branchlets (<50% of canopy) 

3-Moderate Tree with 25 – 49% of original canopy present 

 Some epicormic growth (<50% of remaining canopy) 

 Some small dead branches (<50% canopy) 

2-Poor Tree with < 25% of original canopy present, 

 Predominantly epicormic growth (>50% of remaining canopy) 

 Some main branches dead (<50% canopy) 

1-Very Poor Unhealthy tree with no original canopy 

 All epicormic growth 

 Most main branches dead (>50% canopy) 

0-Dead Dead tree 
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Fifty Eucalyptus camaldulensis var. camaldulensis and 36 (50 trees could not be found in the survey 

area) Eucalyptus largiflorens trees were assessed (long term dead trees were not assessed). The 

location of each tree was marked by GPS and the location and health of each tree surveyed was 

used to produce a GIS layer and tree health map for each species using Arc GIS (ESRI 2006). 
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3. Results 

A total of 58 species were observed in the survey area, including 18 exotics and two species listed 

as rare in South Australia (Callistemon brachyandru and Pimelea penicillaris s) (Table 3). The 

floodplain at Penfolds Lagoon was characterised by open Eucalyptus camaldulensis var. camaldulensis 

woodland with a diverse understorey including Dissocarpus paradoxus, Muehlenbeckia florulenta, 

Acacia stenophylla, Atriplex sp., Myoporum montanum, Eucalyptus largiflorens and Pimelea penicillaris 

(Figure 2). In the western portion of the floodplain, along the sandy ridge, the vegetation 

community changed to open Eucalyptus largiflorens/Eucalyptus camaldulensis var. camaldulensis 

woodland with a sparse understorey of Myoporum montanum, Atriplex spp. and Pimelea penicillaris 

(Figure 2).  

At the time of the 2008 survey, the flood runners were dry. The centre of the largest and 

westernmost flood runner was characterised by three different vegetation communities (Figure 

2). The southern portion was predominantly bare and sparsely vegetated with Heliotropium 

curassavicum, Dissocarpus paradoxus, Halosarcia pergranulata ssp. pergranulata and Atriplex spp. The 

central portion was more vegetated and the community was characterised as an Atriplex prostrata 

herbland. In the northernmost region the community changed to Myoporum montanum open 

woodland. This community was also observed in a discreet, central portion of the western flood 

runner. Along the edges of the western flood runner three different vegetation communities 

were also observed (Figure 2). In the southern portion, along the eastern edge, the community 

was classified as an open Halosarcia pergranulata ssp. pergranulata/Dissocarpus paradoxus shrubland. 

The western edge was mostly classified as a Cyperus gymnocaulos sedgeland, although interspersed 

with an open Dissocarpus paradoxus shrubland in the central portion. The remaining eastern edge 

was also dominated by an open Dissocarpus paradoxus shrubland.   

The two smaller flood runners also had distinct vegetation communities. The easternmost flood 

runner was characterised by an open Dissocarpus paradoxus shrubland and the central by 

predominantly bare soil and sparse Muehlenbeckia florulenta (Figure 2). 
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Table 3: Species list for Penfolds Lagoon (includes opportunistic observations not surveyed in quadrats) 

(*denotes exotic species, **denotes proclaimed pest plant in South Australia, ***denotes weed of national 

significance #denotes species listed as rare in South Australia). 

 
Association number 

Species Common Name 
1 2 3 4 5 6 7 8 

Acacia sp. Wattle         

Acacia stenophylla Coobah  x x  x x  x 

Asphodelus fistulosus** Onion weed         

Aster subulatus* Bushy starwort  x       

Atriplex prostrata* Creeping saltbush x     x   

Atriplex sp. Saltbush  x x x x  x x 

Atriplex stipitata Bitter saltbush   x x x    

Atriplex vesicaria Bladder saltbush         

Brachycome basaltica Swamp daisy  x x      

Callistemon brachyandrus# Spiny bottlebrush         

Calotis hispidula Bindyeye        x 

Carpobrutus rossii Angular pigface         

Centaurea sp.* Thistle  x  x     

Chenopodium nitrariaceum Nitre goosefoot         

Chenopodium sp. Goosefoot    x     

Chrysanthemoides monilifera*** Boneseed         

Cirsium vulgare** Scotch thistle         

Convolvulus erubescens Australian bindweed         

Conyza bonariensis* Flaxleaf fleabane x x       

Cyperus gymnocaulos Spiny sedge  x x x x   x 

Dissocarpus paradoxus Cannon-ball  x x x x x x x 

Dodonaea attenuate Narrow-leaf hopbush         

Dodonea sp. Hopbush      x   

Einadia nutans Climbing saltbush         

Enchylaena tomentosa Ruby saltbush         

Eremophila scoparia Emu bush         
Eucalyptus camaldulensis var. 
camaldulensis River red gum         

Eucalyptus largiflorens Black box         
Eucalyptus largiflorens x Eucalyptus 
gracilis hybrid Green box         

Euphorbia terracina** False caper  x       

Haloragis aspera Grey raspwort         

Halosarcia pergranulata ssp. pergranulata Twiggy samphire  x x x  x x  

Heliotropium curassavicum* Blue heliotrope  x x x   x x 

Heliotropium europaeum* Common heliotrope         
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Association number 
Species Common Name 

1 2 3 4 5 6 7 8 

Juncus kraussii Sea rush         

Juncus subsecundus Finger rush         

Lactuca serriola* Prickly lettuce x x       

Maireana microcarpa Swamp bluebush  x    x   

Maireana sedifolia Pearl bluebush         

Marrubium vulgare** Horehound         

Melaleuca lanceolata Moonah          

Mesembryanthemum crystallinum* Small iceplant         

Morgania floribunda Bluerod  x       

Muehlenbeckia florulenta Tangled lignum  x x x  x x x 

Myoporum montanum Western boobialla    x x    

Phyla canescens* Lippia         

Pimelea penicillaris# Sandhill riceflower  x       

Psilocaulon tenue* Match-head plant         

Psuedognaphalium luteo-album Jersey cud-weed         

Reichardia tingitana* False sowthistle         

Rhagodia spinescens Spiny saltbush     x    

Scaevola spinescens Spiny fan-flower         

Senecio runcinifolius Tall groundsel         

Senecio lautus ssp. dissectifolius Variable groundsel         

Sonchus oleraceus* Sow thistle         

Spergularia marina* Salt sandspurrey x        

Sporobolus mitchelli Floodplain couch         

Wahlenbergia fluminalis River bluebell         
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3.1. Surveyed quadrats 

Eight different vegetation associations were observed and quantitatively surveyed in the flood 
runners (Figure 2): 

1)  Atriplex prostrata herbland +/- Aster subulatus, Conyza bonariensis, Lactuca serriola or 
Spergularia marina 

2) Cyperus gymnocaulos sedgeland +/- Dissocarpus paradoxus, Atriplex sp., Heliotropium 
curassavicum, Muehlenbeckia florulenta, Halosarcia pergranulata ssp. Pergranulata, or Aster 
subulatus 

3) Halosarcia pergranulata ssp. pergranulata/ Dissocarpus paradoxus herbland +/- Cyperus 
gymnocaulos, Muehlenbeckia florulenta, Atriplex spp. or Heliotropium curassavicum 

4) Myoporum montanum open woodland +/- Dissocarpus paradoxus, Heliotropium curassavicum, 
Atriplex spp., Cyperus gymnocaulos, Halosarcia pergranulata ssp. Pergranulata, or Aster subulatus 

5) Open Dissocarpus paradoxus shrubland +/- Atriplex spp., Cyperus gymnocaulos, Acacia 
stenophylla or Myoporum montanum 

6) Open Dissocarpus paradoxus shrubland +/- Muehlenbeckia florulenta, Halosarcia pergranulata, 
Maireana microcarpa, Atriplex prostrata or Pimelea penicillaris  

7) Predominantly bare ground with sparse Heliotropium curassavicum +/- Dissocarpus paradoxus, 
Heliotropium curassavicum or Atriplex spp. 

8) Predominantly bare ground with sparse Heliotropium curassavicum +/- Dissocarpus paradoxus, 
Heliotropium curassavicum, Atriplex spp. or Cyperus gymnocaulos 
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Figure 2: Vegetation map of Penfolds Lagoon showing the quantitatively surveyed quadrats (indicated by ∆), 
points of interest and large-scale vegetation communities. 
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3.2. Tree Health 

Eucalyptus camaldulensis var. camaldulensis tree health was variable across the floodplain (Figure 3). 

The majority (80%) of trees surveyed were found to be in good health, with 20% considered to 

be in moderate to poor health. These trees were scattered throughout the western and the 

southern portions of the floodplain.  

 

Of the 36 Eucalyptus largiflorens individuals found in the survey area, the majority were in good 

health, with only a few individuals (5) considered to be of moderate or poor health (Figure 4). 

Individuals closest to the lagoon were in better health than those in the western portion of the 

floodplain, where the five trees were found to be in poor or moderate health (Figure 4). 
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Figure 3: Eucalyptus camaldulensis var. camaldulensis tree health across Penfolds Lagoon. 
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Figure 4: Eucalyptus largiflorens tree health across Penfolds Lagoon. 
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4. Implications of the data 

Similar to most floodplains in this region, the lack of flooding in the past 15 years has led to a 

decline in overall floodplain condition. The majority of species recorded were arid zone terrestrial 

species, which probably were not historically present on the River Murray floodplain. The flood 

runners were artificially disconnected from the river in the 1900s when the upstream causeway 

was constructed. There is also evidence that the beds of the flood runners have become salinised 

due to the abundance of salt tolerant species present. 

Two state listed rare species, Callistemon brachyandrus and Pimelea penicillaris, were present 

throughout the system (multiple age classes were present, which indicates ongoing recruitment) 

and current land management practices should be maintained to protect these species. 

A small infestation of boneseed (Chrysanthemoides monilifera) adjacent to the western flood runner 

should be controlled or, if possible, eradicated to prevent further spread. This will require 

ongoing monitoring and control for several years because removal of plants will stimulate seed 

germination the following year (Muyt 2001). Control can be achieved by hand pulling seedlings 

and spraying or cutting off large plants and painting the stump with glyphosate (Muyt 2001). 

Reconnection of the flood runners to the river by constructing a pipe culvert through the 

causeway would result in colonisation of aquatic and amphibious species and may result in some 

improvement in tree health. In addition, the construction of a pipe culvert through the causeway 

will enable managed wetting and drying of the flood runners. However, managed wetting and 

drying may not be a preferred management option due to managed wetlands being targeted for 

water savings during droughts. 
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