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Survey and description of the Seasonal Herbaceous Wetlands (Freshwater) of the
Temperate Lowland Plains in the South East of South Australia

EXECUTIVE SUMMARY

The Seasonal Herbaceous Wetlands (Freshwater) of the Temperate Lowland Plains ecological
community is listed as critically endangered under thgnvironment Protection and Biodiversity
Conservation Ac999 Due to the difficulty in using existing coarse floristic data to accurately
establish the extent of a community dominated by herbaceous species, the listing went ahead in
2012 in the knowledge that the South Australian mapping of the vegetation cantynwould

require future field verification.

This project used a combination of existing datasets, expert workshops and detaileduietl
validation methods tdmprove theidentificationand majping ofthe ecological community in South
Australia.

Atotal of 174wetlands were visited and assessed through the projeih 100 of these passing the
initial visual validation test, leading to a fulhlidation survey (see Table belowf those sites
surveyed in more detaib5 sites (total area =563.12ha) wereconfirmed as Seasonal Herbaceous
Wetlands.

A majority (54 site} qualify forconsideration as high value sites within the listing guidelines, from a
total of 77 sites which met all théasicrequirementsof the listing adviceleaving 18 siteshait were
excluded on the basis ofzs orhabitat condition

The sizeof siteswas variablehowever, it is significant to note thabver 60% of Seasonal Herbaceous
Wetlands were less than five hectaiesarea

Assessment type Category # of
wetlands

Visual verification Not Seasonal Herbaceous Wetland 74
Full survey verification SHW- High ValueEPBC listing 54
SHW- EPBC Listing 23

SHW-too small 6

SHW- low quality & too small 3

SHW- low quality 9

Not Seasonal Herbaceous Wetland 5

Total number assessed 174

In terms of general geography, the ecological commuistgistributed from Willalooka (in the
north) to Mount Gambier(in the south)and from the SA/ictoria border to Padthaway in the west.
South Australian Seasonal Herbaceous Wetlands conform well to the physical environment,
hydrology, vegetation and fauna characteristics of the national listing advice. Howe¥syrveys
confirmed that Seasonal Herbaceous Wetlands in South Australidighdy variable in floristic
composition and dynamic in nature. Six wetland vegetation tygressuggested in this repo(see
following Table)to provide future guidancén the identification, management and conservation of
this community
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Survey and description of the Seasonal Herbaceous Wetlands (Freshwater) of the
Temperate Lowland Plains in the South East of South Australia

Fringing Oerstoreyor

Emergent Species SuggestedVetland Vegetation Type
(<10%)
Eucalyptus Amphibromusspp, Ornduffia reniformis, Potamogetapp, Montia
camaldulensis australasica, +/Allittia cardiochila +/ Eryngiumspp.SeasonalHerbaceous
Wetland
+/- emergent/isolated Carex tereticaulis/- Eleocharis acuta/- Glyceria australis/- Lachnagrostis
Eucalyptus spp.-+/- Amphibromusspp.+/- Triglochinspp.Seasonal Herbaceous
camaldulensis Grass/sedgeWetland
+/-Eucalyptus. Glyceria australis +/Amphibromusspp.+/- Lachnagrostis filiformis, Montia
camaldulensis australasica +/ Triglochinspp. S2asonalHerbaceousGrass/sedgaNetland
Eucalyptus leucoxylon ~ Amphibromusspp, +/- Chorizandra enodisy/- Craspedia paludicola
+/- Callistemon Rytidosperma duttonianum. +Ornduffia reniformis +/Utriculariaspp.

rugulosus +/- emergent SeasonalHerbaceouswetland

E. camaldulensis

+/- E. camaldulensis, +/ Amphibromusspp, Eleocharis acutas;/- Swainsona procumbens,-+/
Allocaslarina Craspedia paludicola, +5choenus tesquorufilgaiSeasonalHerbaceous
luehmannii ++/ Duma Grass/sedgaNetland Mosaic

(syn. Muehlenbeckia)

florulenta

Triglochin procera, Montia australica, Potamogespp. Myriophyllumspp.
+/- Ornduffia reniformisseasonalHerbaceouswWetland

The dynamic naturef Seasonal Herbaceous Wetlandeans that aconditions changgit is quite
conceivable thatcurrently verified sites mayt some future timeno longer meet the listing
requirements.As acriticallyendangereccommunity at the national level it raises the question as to
whether management should (where possible) proactively seek to maintain present habitat
condition, in spite of other natural factors that may result in a vegetation community shify awa
from being consistent with the listingPhis is a philosophical question that land managers in the
South East are advised to consider, because in the context of this report it is clear that inaction
(passive managemeni§in itself a management decisidhat will haveimplications.

Finally, a a result of the work summarised in this report, it is recommended that:

T

as surveys continue at Seasonal Herbaceous Wetlands in South Australia, the six suggested

wetland vegetation types are further refined.

the daa set is supplemented to increase the volume of stored conservation measures in

SAWID.

recommended conservation management actions are undertaken at specified wetlands.

the South Australian Seasonal Herbaceous Wetland mapping layer provided should be

further developed, not thought of as a finished, static product.

future survey priorities include:

1 the list of thirty wetlands still requiring verification provided in this report;

1 the Bool Lagoon Wetland Complex;

1 the Dismal Swamp Wetland Complex; and,

1 in the mediumterm, periodic revisiting of previously surveyed sites to evaluate and
monitor background change through time, and where relevant, response to
management regime.
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Survey and description of the Seasonal Herbaceous Wetlands (Freshwater) of the
Temperate Lowland Plains in the South East of South Australia

1 INTRODUCTION

1.1 Background

The Seasonal Herbaceous Wetlands (Freshwater) of the Temperate Lowland Plains ecological
community (herein referred to as Seasonal Herbaceous Wetlands or SHW) was formally listed as
critically endangered under th&nvironment Protection and Biodiversityn€ervation Act 1999
(EPBC Act 1998 the 14th of the March 2012. The ecological community occurs in southern New
South Wales, throughout Victoria and into the South East of South Austhalaouth Australighe
community is described as occurringtie Naracoorte Coastal PlaiMurray Darling Depressicend
Victorian Volcanic PlaiBRA regionfTSSC 2012a)

1.2 Seasonal Herbaceous Wetland Description

TheSeasonal Herbaceous Wetlaadblogical community is variable in its floristic composition across

its rangeand this trend is also evidemy South Australia.SHW correspond to two main wetland
groups recognised in South Australia, Freshwater Meadows and, in part, Grass Sedge Wetlands.
Herpich andButcher (2009) describe these wetland types occuring on temperate palustrine
systems on generally flat landforms

Freshwater Meadows ardescribed assmall, often less than one hectare, ephemeral wetlands,
characterised by annual wetting and drying in average ydéiangied by gum trees, and undam by
a clay base (Herpich and Butcher 2009).

The Grass Sedge Wetland group in South Australia is diverse and includes a number a wetland
vegetation communities. Seasonal Herbaceous Wetlands only include Grass Sedge Wetlands that
are fresh(seasonally supmd by local ruroff) and are dominated by forbs and graminoids, as
descrbedin the listing advice (TS20123.

The ley characteristics of Seasal Herbaceous Wetlandssuch as the physical environment,
hydrology, vegetation and dependent faunare provided in detail in the listing advice of the
ecological community (TSSC 2012a). Seasonal Herbaceous Wetlands occur on lowlandhglans
they are generally associated withfertile, poorly draining claysin some cases incling Gilgai
(shrinking/swellingnounded claysoil formationg. For the listed communityainfall predominantly
occurs in winter and spring, with an averagebetween 400 to 800 mnper year; however, in the
northern distribution of the ecological community the average rainfall caas®w as350 mmper
year.

Seasonal Herbaceous Wetlands &rpicallyinundated by locaseasonalainfall events;not relying

on flows associated with the distant catchments rferine systemsbut may occur in seasonal
drainage linesand depressions In some caseshey havepoor spatial definition due to the flat
topography typical of their occurrenceWhile they are fed by local runoffy some instancethere
may alsobe some groundwater influenddat helps toretain inundation and/or moisturen the il
profile. Inkeeping with their name, itypical yearsSeasonal Herbaceous Wetlandsl fill and dry
annually, however, in a drouglar unseasonal wet phashey mayappear respectively ephemeral
or permarent for occasional periods. Being rairddiven, Seasonal Herbaceous Wetlands are
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Survey and description of the Seasonal Herbaceous Wetlands (Freshwater) of the
Temperate Lowland Plains in the South East of South Australia

generallyvery fresh, with salinities of less than 100@/L, however, during drying it is possible that
they may evapeconcentrate, with salinitiegicreasng up to 3000 mg/L.

What constitutes a Seasonal HerbaceoWetland in terms of vegetation community is highly
variable both across the distributiorof the ecological community and temporally, due to these
seasonal nature of many of its constituent species. In this respect, the listing advice is a key
classifiation tool, providing a reference apeciesfor inclusion/exclusio(TSSC 2012a). Seasonal
Herbaceous Wetland basins are generally treeless, with fringing trees or emergents with a projective
foliage cover of less than 10%. Commonly occurowmegrstoreyspecies includdeucalyptusspp,
Allocasuarina luehmannand Duma éyn Muehlenbeckia) florulentarhe ground layedominates

the system ands herbaceous, often with a considerable graminoid comporaemt may include
freshwater algae Typicaly Amphibromusspp, Carex tereticaulis, Deyeuxspp, Glyceriaspp,
Lachnagrostisspp, Poa labillardieriand Rytidosperma gyn. Austrodanthonia) duttonianumare
present or common, including as a dominant ordmwminant. Themajority of the communityis
composed of herb, shorter sedges and graminoidgywever, taller graminoids (described in the
listing) may be presentprovided they are never dominant, with abundances less than 25%.
Common genera includAllittia, Asperula, Brachyscome, Craspedid|loBjum, Eryngium, Lobelia,
Marsilea,Montia (syn Neopaxia), Ornduffiésyn Villarsia) Pycnosorus and Ranunculus.

Seasonal Herbaceous Wetlands are important for a number of faunal groups that are dependent on
regular standing water for foodnd habitat In particular aquatic invertebrates (aquatic insects and
crustaceans), frogs, reptiles and water birds which require shallow temporary wetteegigeently

use these wetlands. Given the lack of permanemhogh fishes and aquatic mammals tend to be
absent from this community however, mammals may move into the area for short periotisme

during wetland abundanceA number of federally and state listed spegcies other species of
regional interest, have been recordedvithin Seasonal Herbaceous Wetlands, includ{bgt not
limited to) the Southern Beffrog (Litoria raniformi3, Glossy Grasskink Pseudomoia rawlinsoni)
Southern Smooth FrogleGgocrinia laevisBrolga Grus rubicund), Shield Shrimp_épidurus apus
viridis) and Fairy ShrimpFor fullfaunadetails refer to the community listing advice (TSSC 2012a)

To qualify for listing under the EPBC Act 1999, Seasonal Herbaceous Wetlands are required to meet
a minimum condition and size requirement, additiortal meeting the previously mentioned
physical, hydrological and biological criteriaistedwetlands must retain great than 50% total

cover of vascular plants listed in the listing adit8SC 2012a) during the wet phase. The wetland
must also be equal to or gater than 0.5 ha if it is an isolated wetland, or have a collective area of
wetland of 0.5 ha within a 5 ha grouping if they are fine scale clusters (like Gilgai) or be within 1 ha
of remnant vegetation if the wetland is 0c10.5 ha. Additionallyawetland may qualify akigh

valueif it has three or more of the high value species or genera described in the listing advice.

In the listing advice for Seasonal Herbaceous Wetlands is acknowledged that some wetlands would
meet the physical, hydrological armdological criteria but not the condition or size requirements.
Failing to meet the condition or size criteria does not exclude the wetland from the Seasonal
Herbaceous Wetland ecological communitymean that it is not important at at&e level (TSSC
2012a).However, it does mean that such sites are not offered the formal legislative protections of
the EPBC Act 1999
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1.3 The South Australian experience

Predictive mappingof Seasonal Herbaceous Wetlandas undertaken in South Australia for the
ecological ommunity using characteristics described in the then draft listing agvice the best
available data in 201Bndidentified 126 wetland polygonfor the EPB@\ct 1999isting advice The
initial mapping gave landmanagers and government agencies an initial reference point for a
subsequent (more accurate) determination of the geographic extent of the listed community. From
expert knowledge within the South East regionyésapparentthat the mapping requiredefining

with a number of false positive and false negative sites already identifieshce the listing
description and correlating vegetation associatioreeded better definition in South Australia to
both (a) enable the threatened ecological community be more accurately identified andb)
ultimately, to ensurethe implementation of conservation measurespable foachiewng a higher
level of protection.

1.4 Project scope andbjectives

The aim of tle project andthis summaryreport is to improve knowlecdge and mappingccuracyof
Seasonal Herbaceous Wetlands (Freshwater) of the Temperate Lowland Plains in the South East of
South Australia This project helps to meet the first of the research priorities listed in the
conservation advice for the community:

1 d&Support and enhance existing surveys to identify and map the ecological community,
particularly wetlands of high conservation priority, and to gain a better understanding of
variation and condition across the ecological commuén{ifisSC 2011b).

Therequirementsof this projectwere to:

1 Hold a Technical Reference Workshop of key wetlacologjists to validate the current
Seasonal Herbaceous Wetland mapping layer and identify potential wetlands to validate in
the field;

1 Identify the condition and locations ofeasonal Herbaceous Wetlands in the South East of
South Australia through field validatiarsing the listing advige

9 Ensure that all data is entered in the South Australianlsvet Inventory Database (SAWID);

1 Produce a new ArcGllayer of Seasonal Herbaceous Wetlands in the South East of South
Australia, compatible with South Australian Government software; and

91 Provide a concise report that identifies:

0 Atleast 40 Seasonal Herbaceous Wetlands and their condition;

o Compares theSeasonal Herbaceous Wetland of South Australia with the National
Listing Advice (TSSC 2012a);

o0 Provides advice to what would be the best description for Seasonal Herbaceous
Wetland in the South East; and

o Identifies threats and management issues of Seasblmbaceous Wetland in the
South East of South Australia.
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2 METHODOLOGY

2.1 Project Location

The project was conducted in the South East of South Australia. Fwesm Biogeographic
Regionalisation for Austral@@BRA) regions of the project includBidracoote Coastal PlaiMurray

Darling Depression anWfictorian Volcanic PlainThese IBRA regioriaclude the sukregions of
Mount Gambier, Glenelg Plain, Lucindalentinaraand Lowan Mallee (southerportion). The

annual average rainfall varies from 462n at Keith in the north of the region, to 71Bm at Mount

Gambier in the south of the region (data from tlBureau of Meteorology www.bom.gov.au

accessed 12/02/2004

The geographic extent of théocal surveyareato identify the actual extenimirrors that of the
original South Australiapredictive mapping of Seasonal Herbaceous Wetlands in the South East
Region Kigurel).
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2.2 Technical Referend&orkshop

ATechnical Reference Workshop was held on th& @&4October 2013with invitations extended to
people with regionally specific expertiseviletlands and flora. Attendees included:

1 Department of Environment, Water and Natural Resources (DEWNR): Steve Clarke, Jennifer
Shilling, Ben Taylor, Abigail Goodman, Peter Tucker, Madong, Oisin Sweey and Dan
Duval.

1 ForestrySA: Troy Horn and Bryan Haywood.

1 Nature Glenelg Trust (NGT): CBtickson and Lachlan Farrington.

Prior to the workshopattendeeswere provided with thelisting advice an@durrent map of Seasonal
Herbaceous Wetlands across the South BaStAand asked to consider:

1 Whether wetlands marked on the map fit the Seasdfadbaceous Wetland description;

1 Why the wetland either qualifies or fails to meet the national criteria as a Seasonal
Herbaceous Wetlandnd,

9 If there are other wetlands in the region that may fit the description and what the tenure of
the wetland is.

The current Seasonal Herbaceous Wetland GIS layas critiqued and alist was compiledof
wetlands thatwere known to:

1 Qualify as a Seasonal Herbaceous Wetland and therefore do not need validating, as they
have been formally surveyed and assessed tostitesfaction of the group

1 Not to bea Seasonal Herbaceous Wetlamith clarified reasonsand,

1 Need to be validated athe wetland potentially mees the Seasonal Herbaceous Wetland
listing advice

2.3 SiteValidationg wetland surveys

Wetlands nominated at the workshdpr validation as Seasonal Herbaceous Wetlands were mapped
and then prioritised for site verificatig determined by

1. therate at which they would drybfoadlyrelative to longitudinal location iregion)
2. predicted condion (from local expert knowledgeand,
3. accessibility.

The wetlands in the Upper South East are known to be the most ephemeral, with warmer drying
conditions occurring earlier in the season, hence they were prioritised for first visitation.

Site validaibn occurredover seventeen days betweef!' ®f November and 12 of December 2013.
Permission to undertake site visits was sought from all landholders preurieey Field data sheets
were designed to collect data important for listing advice of Seakblerbaceous Wetlands and to

be compatible with entering directly into the South Australian Wetland Inventory Database (SAWID).

Survey protocols given in the listing advice (TSSC 2012a) were followed to ensure that the field
assessments were to an apgriate standard. The standards were as follows:
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The lead fieldassessor and many @ssessors have experience working and surveying
wetlands in the South East of SA;

Surveys were undertaken as the wetlands were beginning to recede, capturing maximum
floristicdiversity;

Surveys were not conducted following recent modification through mowing or recent
grazing (heavy) in the wetland basin itself;

Condition was determined over a representative area of the wetland, following an overall
assessment of the wethd, which included assessing areas of variability within the basin.

At each site an initiaeneralappraisal was made as to whether it was likely to fit the criteria for
listing as Seasonal Herbaceous Wetland. Wetlands that were clearly outside tlogieaiol
community were not assessdd further detail At each wetlandhat appeared to meethe
listing advice folbeing considered &easonal Herbaceous Wetlaritle following information
wasrecordedto assist in determining its type:

T

=

1
)l

1

Site information:Australian Wetland Number, wetland location information, local wetland
name, tenure and landholder

Date visited and observers;

Sze class;

Water quality salinity (EGuS cm?2), pH dissolved oxygen (%), temperatuf&C) turbidity
(NTU) maximum depthim) and importantly frequency, length, and source of inundation
Soil description;

Condition clasgas defined in SAWID):

o Pristine ¢ 5: No obvious disturbance, with high native species diversity. Scored
mostly intact rapid assessment scores. Usufaliynally conseved with the reserve
system;

0 Almost Pristinec 4.5:

o Intact ¢ 4: Small amounts of disturbance evident, with high native species diversity.
Damage easily rectifiable. Received mostly moderaiatact rapid assessment
scores;

0 Moderately Intact ¢ 3.5: Significant level of disturbance evident, although high
native speas diversity and values remain;

0 Moderate ¢ 3: Significant level of disturbance evident, although high native isgec
diversity and values remain;

0 Moderately degraled ¢ 2.5: Significant level of disturbance evident, some natural
values althougherging on urrectifiable damage;

o Degradedcq 2: High level of disturbance evident. Verging onrantifiable damage.
Received mdty low rapid assessment scores;

0 Severely detpded ¢ 1: Very high level of disturbance evident to the extent that
wetland values are destroyed or irreversibly modified. Received mostly low or none
rapid assessment scores.

o Completely degraded 0: Wetland completely degraded.

Wetlandtype, vegetatiorcommunity and/wetland vegetation component present
Tree cove(%)
Native flora cover (%);
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Observational flora species list, wigtimary focus on identifying native and exotic species
tabled in the listing advicAPPENDIX A)ncluding species that may describe whether the
wetland is of high value;

Observational fauna species list, indicating whether the species was observed, identified
through calls or by traces;

Threats presenfusing SAWID codesg.g. gazing, forestrycropping, weeds, hydrological
(drainageg both immediate vicinity and aside influences); and,

Suggested @mnagement actiongusing SAWID codes).g. £ncing, hydrological restoration,
weed ontrol, altered grazing regime.

2.4 WetCAT assessments

The Wetland Condition Assessment Tool (WetCisTurrently under review as part of its
development phase (Farringtoet al., under review 2013)While considerablenodificationsare
required for WetCATto be used(as intended to provide a robusicondition inference framework
the level of detail and baseline informatigenerated from assessments can saplemented with
additional datato provide an additionatlescription of the different wetland variations within the
Seasonal Herbaceous Wetland ecatagicommunity.

A detailed methodology is provided in Farringtetral. (under review 2013).

During the current survey period, three wetland types/variations were chokenWetCAT
assessmentto be selected from sites already being investigated

1.
2.
3.

Eucalyptus camaldulensiar. camaldulensiseasonal herbaceous swamp

Gilgai wetland mosaic seasonal herbaceous swamng

Modified Eucalyptus camaldulensisar. camaldulensisseasonal herbaceous swamp, with
higher grassedge dominance.

Temporary transets were established from the deepest point of the wetland and set to the shore,
incorporating the most representative number of wetland vegetation components (WVCs) as
possible. The three sites wersurveyedwhile wet in late November andgainduring their dry
phasein the first week of Februarylnformation gatheredalso includedandscape levedlata, such

as

= =4 =4 =4 -4 4 - 4

landscape context

infrastructure within the basin

altered hydrology both within and outside of the basin

landholder information

currentland use

adjacent land uses

if the wetland was in a recovering or declining conditiand,

whetherrecovery could be assisted througlthangein land management practices.
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Transects were visuallyeparatedinto WVCs (as per Ecological Associates P0@® the start and
end positionof eachrecorded and photographedFor eachdesignatedWVC the following was
recorded:

1 Water quality information (EC, pH, and depth) at the start and end of the transect;

1 Percent cover of open water/bare ground, live veg®n and litter within the 30 x 30 m
guadrat;

1 All species within the 30x30m area, recording their abundance, dominance, life form and
grazing pressure. Dominant flora species then require to have the number of life and stages,
and health rating noted; ah

i Overall weediness of the WVC.

Using the information gathered the wetland condition is scored out of five for each the following
components: buffer, soil disturbance, recruitment, shrub health, sedge/herb health, grazing and
weeds. Five indicated exasilt, four is good, three is moderate, two is poor and one is very poor.

As WetCAT is still under review full analysis of data is not possible. Most notably, the biotic
components of WetCAT require refinement. However, the biotic components have been evaluated
using the Victorian Index of Wetland Condition (IWC) (DSE, 2011) framework using benchmarks for
Ecological Vegetation Components (EVCs) (DSE, 2010) which align with those observed in these
surveys. The benchmarks provide an assessment of life form representation, evidence for altered
processes, weediness and vegetation community structure and hdaltthis instance the Plains
Grassy Wetlandnd Redgum SwanmVC benchmaskvere used.

2.5 Data Entry and Analysis

Data was entered directly into SAWIiIDder project codel56 ¢ Seasonal Herbaceous Wetland

NGT 2013 In the Upper South East Bangham district this necessitated creating new polygons. The
new wetlandpolygons were mappetiefore beinggiven a unique Australian Wetland Number by
Claire Harding (DEWNR).

Database queries from SAWID were used to interpred thata. Wetlands were assessed to
determine whether they met:

1 The physical and ecological description of Seasonal Herbaceous We#adds;
1 The condition and size requirements to qualify for listing under the EPBI®9@t

and, if sowhether they had:

f thNES 2NJ Y2NB KAIK ljdzq t Ade aLISOASaE o6!tt 9b5L -
under the EPBC Act 1999.
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2.6 ArcGIS Seasonal Herbaceous Wetland Mapping Layer

Information gathered from the field validation was used to create the Seasonal Herbaceous Wetland
mapping layeiin ArcGIS.Only wetlands that met the ecological and physical Seasonal Herbaceous
Wetland description were added to the layeEach wetland plggon was verifiedvith the digital
elevation model(DEM) layer and grounrdluthing. Wetland polygons were updated to reflect their

true extent.The followingadditionalfields were included within the shapefded | G G NA 6 dzi S G o
1 Aust_WetNr(Australian Wetland Numbey)
1 If the sitewas verified orground: yes or np
1 EPBC Listing: yes, no or null (if unverified)
91 High Value EPBC site: yes or no;
1 Condition Score (as per SAWID: 0 = DegradedPristine); and,
1 Weediness score, using theaBn-Blanquet Scale:
Tablel: Braun-Blanquet Scale
Cover Abundance Code Cover Abundance Description
0 None
N Not many (1- 10 individuals)
T Sparsely or very sparsely present; cover less than 5%
1 Plentiful, but of small; covdess than 5%
2 Any number of individualsovering 525%
3 Any number of individuals covering-B9%
4 Any number of individuals covering 5805%
5 Covering more than 75% of area

During the mapping proces$2 wetland polygons were identified gmtentially being part of the
Seasonal Herbaceous Wetland ecological community based on visual observations at the time of
adjacent field verifications. These wetlangsre added to the Seasonal Herbaceous Wetland layer,
labelled as unverified and do not have any ERBt 199%r additional data attached.
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3 RESULTS

3.1 Technical Referend&orkshopand sites surveyed

During the workshopthe current South Australian Stateide Seasonal Herbaceous Wetland
mapping layemwas assessetbr the region All attendeesactively participatedin determining the
status ofeachwetland polygon based on the EPB& 1999listing advice of Seasonal Herbaceous
Wetlands. Of the 126 mapped wetland polygongescribed as 86 wetlandsites in the listing
advice)identified as Seasonal Hmceous Wetlands, 3 wetlarmblygonswere determined tomeet

the descriptionon the basis of sufficient existing knowledge about théi® were determined not to
meet the description and 47 required field verificatifrable2).

Reasons identifiedby the Technical Reference Grotgr the failure of 76 wetlands to meet the
listing advice were:

9 Floristic coverToo much sedge cover, with very little herbaceous layer;

9 Sainity: Too brackislt saline;

9 Floristic compositionWrong vegetation community, despite some of the indicator species
being present;

1 Water depth:Too deep (over a metergnd,

9 Altered hydrology: habitaterrestrialised through changed land use.

The three wetlandsdentified by the Reference Groupat met the description, Arcoona and two
Swede Flat sites, wemsofield verified to gatheradditionaldata about the sites.Of thefurther 47
wetland polygons to béield assesseffom the statewide layer, 30 weresurveyed resulting in the
confirmation ofsixbeing verified asSeasonal Herbaceous Wetlandslfle2).

Table2: Field validdion results of polygons considered through thBechnical Reference Workshapview of
the CurrentSeasonal Herbaceous Wetland Statéde Mapping Layer

Wetland Polygons| # Field Results of verification #Still TBC
Reviewed Verified # SHW # Other Type
Workshop = No 76 10 0 76 0
Workshop = Yes 3 3 3 0 0
Workshop = Needs 0 0 0
t0 be confirmed 47 30 (64%) 6 (20%) 24 (51%) 17 (36%)
Total Number of 17
0, 0 0

Polygons Identified 126 43 (34.1%) 9 (7.2%) 100(79.3%) (13.5%)

Note: Verified SHW and TBC (To ¢cmnfirmed) percentages are a progiion of the total ineachcategory

During the workshop and in subsequent conversations with the Technical Reference Group, 160

additional locationsvere added for validation. While a small proportiohthese pointsocaurred
within polygonsthat alreadyrequired validation, most wersituated innew wetlandsites. Only four

were notfield-validated due tgroblems withaccess or timeestrictions
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Over the project 174 wetland sites wereassessed throughisual validation, and of these,a full
verification survey was undertaken on ZA@etlands Table 3. Following entering the data into
SAWID, it was apparent that two polygons had been s@wdéyice, as thewisuallyappeared to be
separate wetlandin the fied.

Table3: Wetland sites surveyed and verified as Seasonal Herbaceous Wetlands

Wetland sites Wetlands recoded

Actualwetland

Visually assessed | Formallyfield-verified s SHW Other type
174 (30from existing
layer, 154new from
workshop ~10 102 100 95 5
overlap)

SHW = Seasonal Herbaceous Wetland

3.2 ldentified Seasonal Herbaceous Wetlands

During the survey period7 wetlands werefound to meet the listing advice under the EPBC Act
1999 represening 77% ofthe 100 wetlands assessedrigure2; Table4). Of the wetlands that
gualified for EP8 Isting, 54 recorded 3 or more specie® generaof high value meaning70% of
those that qualify for EPBC Act listiuge consideredhigh ecological significance site&. further 18
wetlandswere assessed to be a Seasonal Herbaceous Waetléwaavever,they did not qualify for
listing under the EPBC Act 19%%therbecause of their small sizpoor conditionor both (Figure2;
Table4), and four sites where found to be another wetland type.

m SHW - EPBC Listing High
Value

m SHW - EPBC Listing

m SHW - too small

m SHW - low quality & too small

B SHW - low quality

= Not SHW

Figure2: Seasonal Herbaceous Wetland (SHiW)d verification resultsin the South East of South Australia
(of 100 polygons assessed)
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Seasonal Herbaceous Wetlands assessed to be moderately degradédoarer condition score,
AYRAOI GAy3 (i wiififant feteBd diskutbdhce levidénti some natural values although
vergingon uANB O A FA I 0 f SrseRuwelé las3eSsed dtNJ qaalify under the EPBC Act 1999.
However, although weedier than other wetlanotsbetter condition classesnost of these wetlands

in the wet phase did not have a weed cover greater thlha 50 %threshold specified ithe listing.
There werefour caseswvhere wetlands with poorsubjectivecondition scoregecorded over three
species described as high valugence, had these sitamet the initial listing they would have
gualified as high value EPBEt 1999sites (in red texiTable4). In each of thee four cases the
wetlands were highly degraded with very low cover of high value species, hencearhayot
recommended to b&onsidered as having mésting requirementainder the EPBC Act 1999

Table4: The95 Seasonal Herbaceous Wetlan@lsld verified inthe South East of South Australia

Aus_WetNR High Other Condition scores EEBC Comme.nt. for
(removed  Value SHW (subjective) EPBC High EPBC listing

for website) Spp. Spp. Value
X 16 17 Q:F;:?::: 45 yes Yes
X 16 16 Pristine 5 Yes Yes
X 15 17 Pristine 5 Yes Yes
X 15 14 Intact 4 Yes Yes
X 15 11 Intact 4 Yes Yes
X 14 14 Intact 4 Yes Yes

X 13 14  Pristne 5 Yes Yes omalbutwithin

native vegtation
X 12 18 Pristine 5 Yes Yes
X 12 15 Intact 4 Yes Yes
X 12 14 Intact 4 Yes Yes
X 11 17 Pristine 5 Yes Yes
X 11 14 Intact 4 Yes Yes
X 11 9 Pristine 5 Yes Yes
X 10 15 Intact 4 Yes Yes
X 10 14 Pristine 5 Yes Yes
X 10 12 Pristine 5 Yes Yes
X 9 9 Pristine 5 Yes Yes
X 8 14 Intact 4 Yes Yes
X 8 14 Intact 4 Yes Yes
X 8 10 Moderate 3 Yes Yes
X 7 15 LADTEEEL 35 Yes Yes

Intact

X 7 12 Intact 4 Yes Yes

X 7 8 Intact 4 Yes Yes S”.‘a" ! Wit.hin

native vegtation

X 6 17 Intact 4  Yes Yes mallbutwithin

native veg@tation
X 6 15 Intact 4 Yes Yes
X 6 14 Intact 4 Yes Yes
X 6 13 Moderately 55 ves  ves

Intact
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Aus_WetNR High Other Condition scores EI?BC Commgnt.for
(removgd Value SHW (subjective) EPBC High EPBC listing
for website) Spp. Spp. Value
X 6 13 Moderate 3 Yes Yes
1p Moderately 55 ves  ves
Intact
11 Intact 4 Yes Yes
g Moderately oo vos  ves
Intact
9 Moderate 3 Yes Yes
17 Intact 4 Yes Yes
17 Moderate 3 Yes Yes
15 Intact 4 Yes Yes
13 Intact 4 Yes Yes
13 Moderate 3 Yes Yes
11 Pristine 5 Yes Yes
11 Pristine 5 Yes Yes Sl .bUt il
native veg
10 Intact 4 Yes Yes
9 Moderate 3 Yes Yes
16 FA,r'Et?r?; 45 Yes Yes
13 Intact 4 Yes Yes
9 Intact 4 Yes Yes

9 Moderate 3 Yes Yes
Moderately 35

Yes Yes
Intact

12 Moderate 3 Yes Yes

11 Intact 4 Yes Yes

99 Moderaiely ;o oo ves
Intact

11 Moderate 3 Yes Yes

10 Intact 4 Yes Yes

10 Moderate 3 Yes Yes

9 Intact 4 Yes Yes

7 Intact 4 Yes Yes

13 Moderate 3 Yes No

14 Intact 4 Yes No

14 Moderately .o voo No
Intact

12 Intact 4 Yes No

1p Moderalely 55 ves  No
Intact

11 Intact 4 Yes No

11 oG IRy 3.5 Yes No
Intact

10 Intact 4 Yes No

i LBEEERT e G
Intact

X X X X X X X X XX X X X X X X XX X XXX X XX X X XXXXXX X X X
N NN N NN NN NWWWWWW W Www MDD M O o1 O0lOoo ol ol OO O O O

10 Moderate 3 Yes No
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Aus_WetNR High Other Condition scores EI_DBC Commefnt. for
(removgd Value SHW (subjective) EPBC High EPBC listing
for website) Spp. Spp. Value
X 2 9 Moderate 3 Yes No
X 2 8 Intact 4 Yes No
X 2 7 Moderate 3 Yes No
X 2 6 Moderate 3 Yes No
X 1 15 Moderately oo ves  No
Intact
X 1 12 Intact 4 Yes No
X 1 12 Intact 4 Yes No
X 1 10 Intact 4 Yes No
X 1 10 Moderate 3 Yes No
X 1 10 Moderate 3 Yes No
X 1 8 Intact 4 Yes No
X 1 Moderately 55 ves  No
Intact
X 7 Intact 4 Yes No
X 7 14 Degraded 2 No No Poor condition
X 5 13 Moderately 55  No No Poor condition
Degraded
X 5 12 Degraded 2 No No Poor condition
X 4 12 Moderate 3 No No Too small
X 3 11 Moderately 25  No NoO Poor condition
Degraded
X 3 10 Intact 4 No No Too small
X 2 13 Degraded 2 No No Poor condition
X 2 10 Moderate 3 No No Too small
X 2 10 Degraded 2 No No Poor condition
X 2 9 Intact 4 No No Too small
X 2 9 Degraded 2 No No Poor condition
X 1 11 Moderate 3 No No Too small
X 1 10 Degraded 2 No No Poor condition
X 1 9 Moderately 35  No NoO Too small
Intact
X 9 Degraded 2 No No Too sma.ll. & poor
condition
8 Degraded 2 No No Poor condition
8 Degraded 2 No No Too sma_ll. & poor
condition
X 6 Degraded 2 No No Too sma.ll- & poor
condition

Note: Sites in red indicates those that meet the listing advice for rtfaae three high value species, but where site condition is too poor
to justify inclusion.

Seasnal Herbaceous Wetlands in South Austradieorded betweerfour and 33 character species
(both high value and other), with an averageetdvenspecies at eachite. Generally the Seasonal
Herbaceous Wetlands in the best conditiondhihe highest number of character and high value
specietgenera The number of high values spedgenerarecorded at wetlands ranged from zero
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to 16, with 54 wetlands recordinghree or more high value specikgeneraand hence qualifying
themas a high ecological value site

Seasonal Herbaceous Wetlands were recorded from Willalooka, east to the South Australian
Victorian border and south to Mount Gambidfigure3 and Figure4). The wetlands have been
shown in size classes to improve visual repregtom on the map because withmost wetlands

being less than five hectaresvhen mappedat a regional scal¢hey ordinarilybecome invisible
Wetlands are clustered in bands around the Bangham district in the north, SBoahLagoon
district in midSouth BEst and Tarpeena in the South. During the mapping prasedditional 12
wetlands were added to the Seasonal Herbaceous Wetland layer as sites that are highly likely to
meet the criteriabut need validationthese sites argecordedaspresently havingnsufficient Data
(Figure3 andFigured).
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Figure3:

SeasonaHerbaceous Wetlandield surveylocations in the Upper South East of South Australia, including tiseiggestedEPBC Act status.
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Seasonal Herbaceous Wetlatigld surveylocations in the Lower South East of South Awgia, including theirsuggestedEPBC Act status.
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3.3 Components of Seasonal Herbaceous Wetlandse South East of SA

The wetlands were all assessed against the required components as described in the conservation
listing advice (TSSC 2@)2 Theesult of each main component @gscussed below.

3.3.1 PhysicaPropertiesg Landscape, soils and size

Seasonal Herbaceous Wetlands occurred in the Naracoorte Coastal Plainy-MarliagDepression
and VictorianVolcanic Plaim IBRA Regiorand the listed submegions Tableb5), as described in the
listing advice. Over two thirds of theSeasonal Herbaceous Wetlands were recorded in the Lowan
Mallee andGlenelg PlaiiTableb).

Table5: IBRA Regionand Subregions whereSeasonal Herbaceous Wetlands were recorded in South

Australia
IBRA Region IBRA SulRegion Seasonal Herbaceous
Wetlands

Murray-Darling Depression Lowan Mallee 35

Wimmera 6
Naracoorte Coastal Plain Tintinara 1

Lucindale 14

Glenelg Plain 38
Victorian VolcanidPlain Mount Gambier 1

Soils recorded at Seasonal HerbaceWistlands ranged from Heavy Clay (5), to Clay (324 Clay
Loam (%). Eleven wetlands had sondegreeof Gilgaisoil associated with them, creatingGilgai
mosaic seasonal herbaceous swarhpwever, the areaf Gilgairanged from the whole wetlantb
less than 10 %.

The Seasonal Herbaceous Wetland ecological commuvity recordedin a total area 0f635
hectares at95 sites. Sitesize class wasgariable across theerified Seasonal Herbaceous Wetlands
however, over 60% ofwetlands were less tharive hectares Table6). The most commonly
recorded size class was between one and 4.99 hectares.

Table6: Size classes of Seasonal Herbacebetlands inSouth Australia

Size Class (he Number ofSeasonal
Herbaceous Wetlands

0-0.49 15
0.50-0.99 12
1.00-4.99 32
5.00-9.99 19
10.00- 19.99 11
20.00-39.99 5
40.00¢ 75.00 1
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3.3.2 Hydrology

The water quality recorded at verifigsleasonal Herbaceous Wetlands generadiysisted oheutral

pH, very fresi{low conductivity)and with a relatively high dissolved percent oxygéialfle7). Only
four wetlands recorded EC values above f@Zcnt and all were drying at the time. The turbidity of
the sites was highly variable, ranging from crystal clednigbly turbid (Table7). Wetlands in the
Upper South Bst generally had the highest turbidity valyesten accompanied by pugging from
feral animals odomestic livastock. The water depths recorded were all less than 70 cm, with the
deepest wetlands occurring the Lower South East.

Table7: Water Quality Readings at Seasonal Herbaceous Wetlands in the South East of South Australia.

pH Conductivity Temperature Turbidity 02 (%) Water

(uS/cm) (°C) (NTU) Depth M)
Average 6.56 231.25 19.14 70.25 77.31 0.42
Maximum 8.28 712.00 26.00 400.00 202.00 0.70
Minimum  4.97 0.07 6.66 0.00 12.90 0.10

All wetlands described as Seasonal Herbaceous Wetlands had depths less than oeghmidtr
water as a result of winter/spring rainfall in 2013 and appear te&asonally inundatell in 1)¢ as
required under the listing adviceOver halfhad an inundation period of less than six monthalfle
8).

Table8: Hydrological Periods of Seasonal Herbaceous Wetlands in the South East of South Australia.

Hygr:rli(())%ical Hydrological Period Description Hl\g:gnat:;ro%gf/:z?]gzl
B Winter - Spring fill; < 4 months inundation 36
C Winter - Spring fill; 6 months inundation 55
D Winter - Spring fill; 8 months inundation 1

data deficient 4

3.3.3 VegetationAssociations anddinponents

Prior to data entry wetlands were remotely classified into wetland types based on their species
composition and knowledge of the sigscertainedrom the data sheet.The wetland typesreated

for SAWIDdo not align withtraditional vegetation associatiorand were used tohelp analyse the
community. Initially 13 different vegetation types were used and still exist within SAWH3e
communities have been consolidated ¢ceate 6 different suggestedregetationtypes aspresented

in Table9. For images of the suggested wetland vegetation types ref@kREENDIX TMAGES OF
SUGGESTED WETLAND TYPES WITHIN THE SEASONAL HERBACEOUS WETLANDS IN SO
AUSTRALIALIt is possible to have two communities at one wetland, consequergl different
occurrences of vegetatiotlypes was recorded during the survey more than the number of
wetlands surveyed The wetlands did not clearly fit into the Wetland Vegetation Components
(WVC) as described by Ecological Associates (2@3@n relating to several WVCEable9).
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Table9: Wetland vegetation types as recordeduring the Seasonal Herbaceous Wetland surveySsuth

Australia.

Corresponding Victorian

Fringing Overstorey or e Ecological
. Wetland Vegetation Type Vegetation , Occurrences
Emergent Species (<10% Vegetation
Component Clas{EVC)
(WVC)
Eucalyptus camaldulensis ~ Amphibromusspp, Ornduffia Part: EVC 292: Rec 53
reniformis, Potamogetospp, 1.1 Gum Swamp
Montia australasica, +/Allittia 2.20
cardiochila +f Eryngiumspp.
SeasonalHerbaceousWetland
+/- emergent/isolated Carex tereticaulis/- Eleocharis 1.11 Part EVC 647; 25
Eucalyptus camaldulensis  acuta+/- Glyceria australis/- Plains Sedgy
Lachnagrostispp.+/- Wetland
Amphibromusspp.+/- Triglochin
spp.Seasonal Herbaceous
Grass/sedgeWetland
+/- Eucalyptus. Glyceria australis +/ 1.11 EVC 20
camaldulensis Amphibromusspp.+/- 920:Sweet
Lachnagrostis filiformis, Montia Grass
australasica +/ Triglochinspp. Wetland
SasonalHerbaceous (part)
Grass/sedgaNetland
Eucalyptus leucoxylot/- Amphibromusspp, +/- Part: 20
Callistemon rugulosuys/- Chorizandra enodis/-Craspedia 1.11
emergentE. camaldulensis paludicola Rytidosperma 1.7
duttonianum. +f Ornduffia 2.20
reniformis +£ Utriculariaspp.
SeasonalHerbaceousWetland
+/- E. camaldulensis, +/ Amphibromusspp, Eleocharis Part EVCI78 14
Allocasarina luehmannii +/ acuta,+/- Swainsona 2.20 Gilgai
Duma (syn. Muehlenbeckia) procumbens, +/Craspedia Wetland or
florulenta paludicola, +/ Schoenus EVQ56.
tesquorumGilgaiSeasonal Herb-rich
HerbaceousWetland Mosaic Gilgai
Wetland
Triglochin procera, Montia 2.2 5

australica, Potamogetospp.
Myriophyllumspp.+/- Ornduffia
reniformisSeasonalHerbaceous
Wetland

WVCs: 1.1 = Eucalyptus camaldulensis woodland, 1.7 = Callistemon rugulosus Shrubland (under Eucalyptus leucoxylon
Woodland), 1.11 = Seasonal freshwater emergent sedgeland, .2.20 = Seasonal freshwater aquatic bed.

The most commonly recorded wetland vegetation types wErealyptuscamaldulensidringing
Amphibromus spp, Ornduffia reniformis, Potamogetospp, Montia australasica, +/ Allittia
cardiochila +/- Eryngium spp. Seasonal Herbaceous Wetland (33), and Carex tereticaulist/-
Eleocharis acutat/- Glyceria australist/- Lachnagrostispp.,+/- Amphibromusspp.,+/- Triglochin
spp-Seasonal Herbaceousr&ss/sedgeWVetland ¢ with emergentE. camaldulensié?s).

Page?23



Survey and description of the Seasonal Herbaceous Wetlands (Freshwater) of the
Temperate Lowland Plains in the South East of South Australia

The most clearly definedlegetation typesobservedduring surveys weréhe Amphibromusspp,
Eleocharis acuta#/- Swainsona procumbens, -+Craspedia paludicola, +/5choenus tesquorum
Gilgai SeasonalHerbaceousWetland Mosaig and Eucalyptus leucoxylot/- Callistemon rugulosus
+/- emergent E. camaldulensi©ver Amphibromusspp, +/- Chorizandra enodis,+/Craspedia
paludicola +/- Rytidosperma duttonianup+/- Ornduffia reniformis+/- Utricularia spp. Seasonal
HerbaceousWetland. Both wetland vegetation typewere located in the Upper South East and
were the most clearly consistent with the listing advice for Seasonal Herbaceous Wetlands.

During the surveya total of292 species were recorded at the wetlandsrveyed(APPENDIX 2:
SOUTH AUSTRALIAN SEASONAL HERBACEOUS WBRARECIHSST, 746% of which were
native (Table10). While anexhaustive species listasnot compliedfor each vetland, due to the
focus on recording characteristic species of Seasonal Herbaceous WethdPlENDIX 1. FLORA
SPECIESNDICATIVE OBEASONAL HERBACEOUS WETLAMSE 2012a) most species
encounteredwere recorded including some of the fringing terrestrial speciadleed species were
predominantly observed around the edge of the basin, above thight of maximum inundation
Given thequantity of data acros®5 sites, flora species lists have not been provided in this report,
however,all information isstored (and catbe easily queriediwithin SAWIDunderProject 156

Tablel0: Flora statistics of verified Seasonal Herbaceous Wetlands inSbath Australia

# of Spp. Percentage
Total number of Spp. 292 100.0
Native 217 74.3
Exotic 75 25.7
SHW Characteristic Genera/Spp. 64 21.2
SHW High Value Genera/Spp. 22 7.5
Nationally Vulnerable 1 0.3
SA Endangered 3 1.0
SA Vulnerable 11 3.8
SA Rare 26 8.9

Forty different species listed under the South Australidational Parks and Wildlife Act 197&ere
recorded475timesin the current survey at Seasonal Herbaceous Wetlamdbl¢ 1). The most
commonly recorded state listethreatened species were the state rarBlontia australasicaand
Triglochin alcockiioccurring at 69 wetlandeach One record of the nationally vugrable Senecio
psilocarpuswas made in the particularly diverse Border Swamp. Tktate endangered species
were recorded Myriophyllum glomeratumn the Upper South EadDiurissp. affchryseopsisn the
Lower South Easind the newly describedPrasopyllum sp. Waterholes in both the Upper and
Lower South EastThe highest condition wetlandgenerallysupported the most number of rated
species.
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Table1l1l: Number of occurrences of State threatened species in Seasonal Herbadd'etiands in SA.

Species National Parks & Wildlife Act 1972 Rating
Endangered Vulnerable Rare Total
Allittia cardiocarpa 20 20
Amphibromus macrorhinus 6 6
Asperula subsimplex 21 21
Brachyscome basalticar. gracilis 1 1
Cardamingenuifolia 1 1
Craspedia paludicola 21 21
Crassula peduncularis 2 2
Dianella longifoliavar. grandis 1 1
Diuris chryseopsis 1 1
Elatine gratioloides 18 18
Eryngium vesiculosum 26 26
Goodenia gracilis 5 5
Isotoma fluviatilis sspustralis 20 20
Juncus procerus 7 7
Juncus radula 2 2
Leptorhynchos tenuifolius 1 1
Lobelia pratioides 30 30
Mazus pumilio 2 2
Melaleuca squarrosa 1 1
Mentha diemenica 1 1
Microtis atrata 4 4
Microtis orbicularis 9 9
Montia australasica 69 69
Myriophyllum glomeratum 3 3
Myriophyllum integrifolium 1 1
Pentapogon quadrifidugar. quadrifidus 5 5
Prasophyllum spiVaterholes (R.Bates 903° 6 6
Pratia concolor 2 2
Ranunculus inundatus 40 40
Ranunculusobertsonii 7 7
Rumex dumosus 1 1
Schoenus latelaminatus 4 4
Schoenus tesquorum 29 29
Senecio psilocarpus 1 1
Swainsona procumbens 19 19
Thelymitra flexuosa 1 1
Thelymitra holmesii 5 5
Triglochin alcockiae 69 69
Triglochinturrifera 1 1
Utricularia beaugleholei 12 12
Grand Total 10 81 384 475
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During the surveys 4 genera orspecies characteristic of Seasonal Herbaceous Wetlands were
recorded APPENDIX 1: FLORA SPHAMBEATIVE CFEASONAL HERBACEOUS WETI(RSES
2012a), representing 75.3% of the species described in the listing advice (TSSC 2012a). Four species
listed as characteristic species of Seasonal Herbaceous Wetlands are not known to occur within
South Australia (APPENDIX 1) and were not recorded in thisysurVen of the 21 high value
characteristicgenera orspecieswvere also recorded during this current sey (APPENDIX Biven

that characteristic species may be grouped to genera level idistiagadvice the actual number of

high value species recogd in the survey wa84 (Table 12. The number of characteristic and high

value speciesn eachwetland were previously listedn Table 4. The 95 Seasonal Herbaceous
Wetlandsfield verified inthe South East of South Australia
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Table12: High value species recorded in Seasonal Herbaceous Wetlan8euth Australia

Flora Species Number of Seasonal
Herbaceous Wetlands
where species
recorded

Allittia cardiocarpa 20
Asperula conferta 4
Asperula subsimplex 21
Brachyscome basalticar. gracilis 1
Craspedia paludicola 21
Diuris chryseopsis 1
Eryngium vesiculosum 26
Hypoxissp. 1
Hypoxis vaginat&ar. vaginata 18
Isoetesdrummondii ssp. 7
Lobelia pratioides 30
Marsilea costulifera 7
Microseris lanceolata 16
Microtis arenaria 5
Microtis atrata 4
Microtis orbicularis 9
Microtis sp. 37
Microtis unifolia complex 2
Prasophyllunsp. 12
Prasophyllunsp. WaterholegR.Bates 9037) 6
Pratia concolor 2
Ranunculus inundatus 40
Senecio psilocarpus 1
Swainsona procumbens 19
Thelymitra antennifera 1
Thelymitra flexuosa 1
Thelymitra holmesii 5
Thelymitra pauciflora 3
Thelymitrasp. 23
Triglochin alcockiae 69
Triglochin striata 6
Utricularia beaugleholei 12
Utricularia dichotoma 27
Utricularia sp. 3
Villarsia reniformis 46
Grand Total 506
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3.3.4 Fauna

Seventy fauna species were opportunistically recordadnd) the Seasonal Herbaceous Wetlands
surveys(APPENDIX: £AUNA SPECIEECORDED DURING SURVH¥ most commonly recorded
species or groups or species were unidentified tadpoles (25 wetlands), Common Froglets (17
wetlands), Whitenecked Herons (16 wetlands), and WHiéeed Herons13 wetlands) (APPENDIX

4). Foradetailed species lidor each wetland please refer to SAWID unéersject 156¢ Seasonal
Herbaceous Wetlan&urveyg NGT 2013

Three speciegecorded werelisted under the Australianrizironment Protection and Biodivéss
Conservation Act 1998nd eleven species listed under the South AustraNational Parks and
Wildlife Act 1972vere identified Tablel3). DwarfGalaxiasvere noted through historic knowledge
provided by landholders in the Mingbool ardsowever, surveys by NGT staffSabsequentveeks
were unable torelocatethe species.The nationally endangered Southeeastern Redailed Black
Cockatoo was heard or observedllingin the proximity ofwetlands in the Upper South regidim
the Bangham distrig¢tand the nationally vulnerable Southern Bietlg is known from a site in the
Bool Lagoon region.

Tablel13: Nationally and State Threatened Species recorded at Seasonal Herbaceous Wetla@datim

Australia

National s st # of Wetlands

Species Scientific Name Listing rate HStng WSS
recorded

E V E V R
Bluenbilled Duck Oxyura australis \%
Brolga Grus rubicunda \
Brown Qualil Coturnix ypsilophora \%
Dwarf Galaxs Galaxiella pusilla \
Eastern Grey Kangaro Macropus giganteus \%
Latham's Snipe Gallinago hardwickii \%
Little Egret Egretta garzetta \%
Peregrine Falcon Falco peregrinus \%
Southern Bell Frog Litoria raniformis \% \%
South Eastern Red Calyptorhynchus banksii
tailed BlackCockatoo  graptogyne \% \%
White-winged Chough Corcorax Vv

melanoramphos
Yellowtailed Black Calyptorhynchus
V

Cockatoo funereus
Num_ber of listed 1 5 1 4 6
species

E = Endangered, V = Vulnerable and R = Rare

Four species were observed to be breeding at Seasonal Herbaceous Wetlands dursugvéhe
period, including Black Swafmaultiple wetlands) White-necked Herongone wetland) Pacific Black
Duck(one wetland)and one Peregrine Falcon pair. The Peregrine Falgere located a wetland in
the Bool Lagoon districifter beingalerted by the landholdeto their presenceand subsequently
notingthe © A NuBh&Wibur.
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The ten most diverse Seasonal Herbaceous Wetlands with regards to faunal observations were all in
the Lower South EasTéblel4). The diversity was likely driven by the hydrological stage of the
wetland, all of which were holdingee-standingwater at the time of survey.

Tablel4: The ten most faunaliverse Seasonal Herbaceous Wetlands

Aus_WetNRremoved for Number of fauna species
website) recorded
X 15
11
11
10

X X X X X X X X X
=
o

3.3.5 Condition(Subjective) Scores

Condition scoreswere recorded at thed5 Seasonal Herbaceous Wetlands assesskdsen from a

sliding scale aofine descriptive categoriessed within SAWIEanging fromoPristing to 6Completely

Degraded (Table 15). Over half the wetlands receivetbndition scores ofdintactt or greater,
AYRAOLI Ay Bmall Endeénts Kfl-dRturbiance evident, with high native species diversity.
Damage easily rectifble. Received mostly moderateintact rapid assessment scoges 2 NJ f S & a
disturbance. The individual condition score for each wetland assessed is giv€abile4: The 95

Seasonal Herbaceous Wetlarfadd verified inthe South East of South Australia

Tablel5: Subjective condition classes of Seasonal Herbaceous Wetlands in South Australia.

Wetland Condition Condition Numberof Seasonal biEEElEsE RENIE HiEEginees Lol

(Subjective) Score Herbaceous Wetlands (ErEumEEME s (B EME Ve
Scale) Scale)
Pristine 5 11(11.5%) Ttol T
Almost pristine 4.5 2(2.1 %) T T
Intact 4 35 (37.5%) Tto2 2
Moderately Intact 3.5 13(13.5%) 1to2 2
Moderate 3 21(21.9%) 2t0 3 2
Moderately degraded 25 3(3.1%) 2 2
Degraded 2 10(10.4%) 2to5 3
Severely Degraded 1 0 (0%) - -
Completely Degraded 0 0 (0%) - -

The weed cover in all wetlands was concentrated around the margins of the basin. The weediness
scores oftPristing or GAlmost Pristiné wetlands ranged fromiSparsely or very sparseélpresent;

cover less than 5% (T) Rientiful, but of small cover (Isghan 5%]1) ¢ for category information,

refer to Table 1 Mostweeds represented in this category were ubiquitous annual herbs and small
grasses or sedges, for examplaira cupaniana, *Juncus capitatus, *Isolepis hystix*Cypress
tenellus(consideed naturalised in some places).
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Ten weed species described in the listing advice ad8Hmh Treatf to Seasonal Herbaceous
Wetlands were identified in Seasonal Herbaceous Wetlands in South Austadiial6). The most
commonly recorded high threat weed species wadolcus lanatug40 wetlands), followed by
*Mentha pulegium(14 wetlands) and *eontodon taraxacoidespp. taraxacoides(10 wetlands).
Four declared anckight other environmental weeds of note were also recordedomon the

immediate periphery ofthe surveyedSeasonal Herbaceous Wetlan(lgable 16).

The wetland

location of all high hreat, declared and environmental weeds is provided ARPENDIX 3:
SIGNIFICANT WEED SPEITHSOCATIONS

Tablel16: High Treat Weed Species recorded in Seasonal Herbaceous Wetlan8sith Australia

Weed Type

WeedSpecies

Number of Seasona
Herbaceous Wetlands

High Threat Weed to Seasonal  * Anthoxanthum odoratum 7
Herbaceous WetlandéTSSC *Cirsium vulgare 8
2012a) *Holcus lanatus 40
*Juncus articulatus 1
*Leontodon taraxacoidesp. 10
taraxacoides
*Mentha pulegium 14
*Phalaris aquatica 9
*Plantago lanceolataar. 1
*Rumex crispus 4
Declared Weed *Echium plantagineum 4
*Genista monspessulana 1
*QOleaeuropaea 1
*Rubussp. 7
Environmental Weed * Acacia longifoliassp.longifolia 2
* Asparagus asparagoidés 2
asparagoides
*Disa bracteata 12
*Ehrharta calycina 7
*Festuca arundinacea 1
*Phalarissp. 16
*Pinus radiata 8
*Rosasp. 1
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3.4 Wetland Condition Assessment Towl€tCA) Results

Three wetlands that met the Seasonal Herbaceous Wetland criteria were cliosexdditional
assessient using the WetCAT methodology, to gain a man-depth understanding of species
diversity within the wetlands and thdifferent Wetland Vegetation Components (W8Y@s used in
South Australiaor EcologicaVegetation ComponentéE/G) as used in Victoria The three types
chosen were:

9 Buloke:partial2.20 Seasonal Freshwater Aquatic Bed or EABXGilgai Wetlandnd
suggested wetland vegetation type of :
0 +/- E. camaldulensis, +Allocasuarina luehmannii
fringing Amphibromusspp, Eleocharis acuta;/- Swainsona procumbens,-+/
Craspedia paludicola, +6choenus tesquorufilgaiSeasonal Herbaceous Grass/sedge
Wetland Mosaic

1 Red Gum AWVC 1.1 Red Gum Swamp or EVC 292 Red Gum Savahspiggested wetland
vegetation type of :
o Eucalyptus camaldulensisifiging Amphibromusspp, Ornduffia reniformis, Potamogeton
spp, Montia australasica, +/Allittia cardiochila +/ Eryngiumspp.Seasonal Herbaceous
Wetland

1 Red GunB: Modified WVC 1.1 Red Gum Swamp or EX&Plains Grassy Wetlaadd
suggested wetland vegetation type of :
0 +/- emergent/isolated Eucalyptus camaldulensis fringir@arex tereticaulis-/- Eleocharis
acuta +/- Glyceria australis-/- Lachnagrostispp. +/- Amphibromusspp. +/- Triglochinspp.
Seasonal Herbaceous Grassdge Wetland

To accuratelyinterpret WetCAT results it is important not to group component ssdoereach a

total score (Farringtomt al. under review 2013). WetCAT provides the mastfulinformation for
interpretation by providing an overview ofndividual components,as presented in Table 17
Additional flora species that were recorded during the WetCAT survey have been added to SAWID,
produdnga more robust flora list for the three wetland vegetation tygesveyed

The Buloke andRed Gum Asites were both located in native vegetatio under conservation
management, whileRed GunB is currently being grazed. This was reflected in the poor buffer,
recruitment and grazing scores f&ed GunB (Tablel7), however,the poor resultof shrub health

at Red GunBis due to no shrubs (naturally) being present at the site. As described in the methods
section,WetCAT is currently under review gras reported irFarringtonet al. (under review 2013),
demonstrates several biases, includimgcoring biasowards systems with trees or shrubs naturally
present. This ipartially expressed in the recruitment results, which score the naturally sparsely
treed Buloke andRed GunB sitespoorly (Tablel7). The comparative health of the system is much
better represented by Sedge/Herb Health and the other componerise relevant results from
WetCAT indicate tit overall the Bulokesite is in the best condition, followed biged Gum Aand
then Red GumB. This concurs with what wagenerallyobserved in the fieldin terms of the
subjectve condition assessmersicores allocatetb the three sites.
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Tablel7: Wetland Condition Assessment (WetCAT) Scores for Three Seasonal Herbaceous WaétlSodsh
Australia.

Site Buffer ~ Soil Disturbance Recruitment ~ Shrub Health ~ Sedge/Herb Health  Grazing Weeds
Wet  Dry Wet Dy Wet Dry Wet Dry  Wet Dy  Wet Dry Wet Dry

Buloke 195 @5 @5 @5 @1 03 Q0 @5 @5 @ 5 @5 @5 @5 @5

RedGumAiB2 @92 @5 G5 @1 #NAQO0 Q0 @ 5 O 3 02 02 G5 @5

RedGumB{gs5 @5 @5 @5 04 03 @5 @5 @ 5 (O 3 @5 04 @5 @5

Score out of 5, Wherd = Excellent, 4 = good, 2 = moderate, 2 = poor, L = very poor and 0 = absent

As previouslhdiscussed, the primary limitation of WetCAT is its assessment of biotic factors, so to
improve the condition analysis. hybridof WetCATand thelndex ofWetland Condition (IWC) was
applied, usinghe Plains Grassy Wetlarmhd Redgum SwampVC benchmarK®SE, 2010)As the
WetCAT field methodology was used, two (Buloke Bed Gum Aand three Red Gum Btransects

were completed representing the number of WVCs present at each community. Althtwgho

three WVCs were presenthey were compared agash the one EVC that represents the whole
community, hence the naturallgpeciespoor seasonal herbland (first transect for all sitesy ha
scored poorly in critical lifforms for all wetland€§Tablel8). The poor scores dwt reflect the true
health ofthis sectionof the wetlandtransects but again reflect a unavoidablelimitation in the
method as described

Tablel18: Condition Assessmenising a combination of the Victorian Index of Wetland Condition (IWC) and
South Australian Wetland Condition Assessment Tool (WetCAT).

Site Critical Lifeform

Altered processes Weeds Structure and Health
Transect EVC Groups
Wet Dry Wet Dry Wet Dry Wet Dry
Plains Grassy ) ) )
Buloke 1 Wetland @ 125 @ 125 @ 50 @ 50 @ 250 @ 250 @ 150 @ 150
Plains Grassy ) - .
2 Wetland 188 (188 @ 250 @ 250 (180 @ 120 @& 250 @ 250
Plains Grass
Red Gum A 1 Wetland y @ 125 @ 125 @ 50 @ 50 @ 250 @ 250 @ 150 @ 100
Plains Grassy ;
2 Wetland @ 146 @ 125 @ 5.0 @ 50 © 250 @ 250 @250 @ 200
Plains Grassy ) i i
3 Wetland @ 146 @ 125 @ 5.0 @ 50 180 @ 180 @ 250 @ 200
Red Gum B : ; p )
1 Red Gum Swamp") 139 @ 139 @ 5.0 @ 50 © 250 @ 250 @150 @ 100
2 (188 (194 @ 250 @ 250 (180 @ 120 @ 150 @ 200
Red Gum Swamg

Score out of 25where @ 0-10 Very Poof) >10-16.25 Poori) >16.25-20 Moderatef@ >20-22.5 Good® >22.5 Exceller
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Thehybrid WetCAT/IWC methodology has also shown that the nidact and least disturbedite is
Buloke, followed byRed Gum Aand then Red Gum Bwhich also agrees with the subjette
condition scoresllocatedduring the survey.The hybril methodology has provideddditional data
to complement the WetCAT assessment andore rigour than the subjective assessment
highlighting that

1 the transects in the highestlevationsof the Buloke andRed Gum Aitesbecome weedier
with summerannual weds;

1 there areissues withthe deepest sectiosof Red Gum Aand Red Gum Bnatching the
suggested EVC benchmariaad

1 grazing is impacting on the critical lifierms and wetland processes Red Gum B

Interestingly the scores are consistent between sags in the wet and dry phader all but weeds
in the high wetland profiles at Buloke arifled Gum A Such equivalent scoresacross most
categorieamply that this methodologymay berobust enough to pick up a representative condition
score irrespective ofthe time of year that the survey is undertakeand potentially allowing for
condition assessments to be undertakeut of the wet phase if necessary.
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4 THREATS arRECOMMENDBBDANAGEMENACTIONS

4.1 Key Threats

Twentyeight threats within 15 ategories (disturbances classesyere recorded on 84 of the
Seasonal Herbaceous Wetlands suegyTable 19). A full list of threas at each wetland is
presentedin APPENDIB: RECORDED THREATS AT EACH SEASONAL HERBACEOUSWETLAND
most commonly recorded threat category was weebisl], which representedive weed categories,
environmental {5), noxious (8), pasture8(), pine forest encroachment7) and woody (2)
Wetlands may have more than one type of threat from @adegory;hence there werel13records

from 84 sites. Although weeds were generally alvgapresent, as previously mentioned they were
usually at a very low cover of less than five percent.

Tablel19: Threat Categories Recorded on Seasonal Herbaceous Wetlar8guith Australia

Threat/Disturbance SeasonaHerbaceous Wetland
Category Subjective Condition Class

5 45 4 35 3 25 2 Total
Altered Water Regime 1 4 1 2 8
Changed Soil Character 1 1 2
Cropping 1 1
Dams 2 6 2 4 14
Degraded buffer 1 1 19 12 16 3 7 59
Fragmentation 5 1 2 1 9
Overgrazing 2 11 7 16 2 7 45
Recreational 1 1
Tracks 1 6 1 1 2 11
Unidentified Threat 1 2 1 4
Vegetation destruction 1 1
Vermin 2 1 1 1 5
Water extraction 1 13 8 5 1 3 31
Water obstruction 1 1 2 4
Weeds 12 1 42 19 25 2 12 113
Total 19 5 111 50 77 9 37 308

5 = Pristine, 4.5 = Almost Pristine, 4 = Intact, 3.5 Moderately Intact, 3 = Moderate, 2.5 = Moderately Degraded
and 2 = Degraded.

Over half of the Seasonal HerbacedMstlands were recorded as having a degraded buffer (partial
or completely absent), however, the real figure is likelye higher and some wetlands were data
deficient. The overgrazing showabove (45 occurrences) represents both stocklf and native
fauna (4) grazing, which appeared to be either changingsiieciesdiversity or biomass in the
wetland, or both

A large proportion of wetlangirecorded some level of changed water regime, through eithesratt
Water Regimes {8 Water Extraction (31pams (%), or Water Obstruction (4)fable19). Themost
commonlywater affecting activity was Water Extractigriorestry uptake (28 instances).
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Despitea number of site® SAy 3 FaaSaaSR | & GLINRAAGA Yy Robvidudd O2 Yy RA
disturbance, with high native species diversity. Scored mostly intact rapid assessment scores. Usually
formally conserved with the reserve systeld M T U K N&idédadn thisSNdS. When the
commentsin this class are taken into consideratjahis clear that even very minor threats, like a

track nearby or ubiquitous weeds have been recordikily demonstrating additional observer

effort in threat identifiation at6PNA & 0 A y S € & dporSréview theltvd pristidéaédands

with smallwedgeholes (damspresent theoreticallyNE |j dzA NB I OKI y3S Smal O2 y RA {
amounts of disturbance evident, with high native species diversity. Damagly eediifiable.

Received mostly moderaténtact rapid assessment scoéesb
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4.2 Conservation Actions

During the survey phasel22 conservation measures were suggested for verified Seasonal
Herbaceous Wetlands. Suggested conservation measures focussed oraithéhreats that could

be successfully addressed through localisedgoyund works,including weed invasion in the
wetland basin andovergrazing by stockVeed control was the most commonly recommended
action, relevant fos0 sites Table20). Weed control could represent management of pasture and
environmental weedsand could also representcontrol of trees or shrubs wmadingthe wetland
basin, a symptom of dryingonditions. Changed stocking reginsg(seasonalor no grazing with
fencing was recommended fod2vetlands.

Table20: Recommended Conservation Measures for Seasonal Herbaceous Wetlands in South East of South
Australia.

Seasonal Herbaceous Wetland

Conserv#éion Measures Subjective Condition Class Total
5 45 4 35 3 25 2
Alternate stock water point 1 1
Buffer - increase buffer area 3 1 1 5
Changed stocking regime 1 6 4 7 1 5 24
Environmental- burning 1 1
Environmental- grazing 1 1
Fencing 1 1 5 4 8 1 4 24
Pest control- animal 3 1 4
Pest control- weed 8 18 10 10 1 3 50
Restoration of water regime 1 2 1 1 2 7
Restricted access 5 5
Total 11 1 41 23 28 4 14 122

5 = Pristine, 4.5 Almost Pristine, 4 = Intact, 3.5 Moderately Intact, 3 = Moderate, 2.5 = Moderately Degraded and 2 =
Degraded.

al yl3sSySyd O0dAz2zya 6SNBE Y2aid 2F4Sy adzaasadsSR
classesTable20), as by their descriptigrthey are likely to respond best to conservation measure
given thatthey still retaina recoverable suite obiological value. Recommended conservation

measures for Seasonal Herbaceous Wetlands that qualify for EPBC Act 1999 listing have been

prioritised based on the condition class of the wetland. Conservation measures are listed with field

F20

notes in APPENDIX RECOMMENDED CONSERVATION MANAGEMENT ACTIONS FOR SEASONAL

HERBACEOUS WETLANDS

The method ofdata collection and entry into SAWIBsulted ina problem with data trascription
into SAWID; henceome conservation measurewere not allocateddescriptionscodes and have
not been assesseaks part ofthis report. Ax example of thisvas the removal oéEucalypt saplings in
the wetland basig, whichis missing from the abay analysis, particularly for wetlands in the Upper
South East. It is recommended that the data set ¢ueried, reviewed andsupplementedwith
additional raw field dat#o increase the volume of stored conservation measures in SAWID.
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5 DISCUSSION

5.1 Comparison ofthe South Australianmodelled 2011 Seasonal Herbaceous
Wetland distribution to the 2013 verified Seasonal Herbaceous Wetland
distribution

In 2011 prior to the national listing of the Seasonal Herbaceous Wetland ecological community,
states were required to provide distribution maps of the community based on the best available
knowledgeat that time. South Australia modelled the Seasonal Herbac&veand community
based on information stored within the South Australian Wetland Inventory Database (SAWID),
using the required physical and biological characteffie modepredicted 86 sitegcomprising of

126 wetland polygonsps Seasonal HerbaceoWgetlands, 29 of which had high to very high
ecological significance (TSSC 2012alhe model provided an importanbaseline for natural
resource management practitione andlandholders to begin tevaluatethe occurrence of the
Seasonal Herbaceous Wetthacological communitwhen the proposed listed was endorsed

The2013field verificationprocessand Technical Reference Workshop confirmed 9 of the modelled
wetland polygonsas Seasonal Herbaceous Wetland€)0 as other wetland typesyith 17 still
remaning to be verified. The modelledwetlands contained most of the physical and biological
characteristics however, the model relied omlata within SAWID, whichitself is limited indata
coverage forsome districts. This was particularly true when assessing the dominance of different
species in the ecological communitas despite SAWID beingapable of captuling species
dominancedata, flora species are predominantly recordedterms ofpresencéabsence.

An improed understanding of the distribution of the Seasonal Herbaceous Wetland ecological
community was achieved through an expert panel workshop feld verification process. The
2013 survey confirmed a total &5 wetlands as being Seasonal Herbaceous WdHain South
Australia. It is interesting to note that, although this is not dissimilar to the original total number of
sitesmodelled, the finalised layer is now comprised of mostly different, often smaller wetlands.

The distribution of Seasonal HerbacsoWetlands across the region has remained within similar
latitudes, being situated from Willalooka in the north, to Mount Gambier in the sotihwever, the
confirmed distribution has retracted east, with all Seasonal Herbaceous Wetlands confirmed to
occu east of Padthaway, with the exception @fie wetland near WillalookaThis has significantly
refined the extent of occurrenceof Seasonal Herbaceous Wetlands in South Australia, from the
predicted 12,500 kito the now confirmed 7,500 ki

Similarly, he final mappedarea of occupandéyfor South Australian Seasonal Herbaceous Wetlands
was markedly reduced following field surveyidhe total combined area of Seasonal Herbaceous

! ¢ Extent of occurrencés defined as the area which encompasses all thewk, inferred or
projected Seasonal Herbaceous Wetlands within the shortest continuous boundary.

2 ¢ Area of occupancis defined as the actual area of physical occupancy of Seasonal Herbaceous
Wetlands at their predicted maximum capacity.
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wetlandswas confirmed a$63.12 ha, which is a fraction8(%) of the formerly predicted total
combined area of 7,196 ha his contraction was to be expected, as some large -dteral wetlands

that had been mapped as Seasonal Herbaceous Wetlands did not meks$tthg advice, and the
majority of the newly verified wetlands are less than five hectares in $imsvever, it is important

that the new mapping is not considered to be definitive or final, as there are still many areas of small
wetlands to be verifiedand new potential sites will emerge for future investigatiaddowever,
although the mapped area of occupancy of the ecological community is likely to increase a small
amount in future years in response to additional field surveys, it is very unlikelyetoreach the

scale of the formerly estimated area.

5.2 Observatios on the variability of the national description aride ecological
O2YYdzyAlleQa ReylYAO yI GdzNB

Seasonal Herbaceous Wetlands in South Australia fit well in the national listing advicesongbea
Herbaceous WetlandsThe listing advice allows for a comparatively high level of variability within
the ecological community and this was reflected within the community in South Austiaieas

quite clear that even within 10 or 20 hectares, €iffnt wetland vegetation communities were
present in what seemed superficially similar systems. Very slight variations in soils, hydrology,
duration of inundation and landise resulted in different vegetation communitiesd ecetones
between them with smilar key species.

The listing advice acknowledges that a wetland may be functioning as a Seasonal Herbaceous
Wetland through previous or current management regimes, which does not preclude it from listing if

it meets the criteria (TSSC 2012d)listoricd information gathered from landholders strengthened

the opinion that Seasonal Herbaceous Wetlands are dynamic communities that change over time.
Wetlands verified as Seasonal Herbaceous Wetlands during the survey were described by
landholders as previouglsupporting a different vegetation community or depth of water, which
would have previously disqualified them frombeing consistent with thelisting. The flux in
vegetation communities wagparticularly highlighted when fencingisected the same wetland,
resulted in different management techniquesr between similartypes of wetlands owned by
neighbouring landholders.

During the field surveys undertaken for this projectetlands of the same general physical
characteristics and flora species that wageazed by sheep were more likely to fit the Seasonal
Herbaceous Wetland ecological community than those grazed by cattle.cattle grazed wetlands

were dominated byEleocharis acutéo a much greater extent, with this beimgrticularly evident at
wetlands in theDismal Swamp CompleXegetation responses to grazing can be influenced by the
consumption of plant biomass, trampling of plants (belgreund parts and soil), nutrient inputs and
bacterial contamination from dung and urine and the introductand dispersal of seeds and other
propagules (Reeves and Chapman, 2004). Hence the resulting vegetation community can vary
depending on the scale at which each of these components is expressed and this ultimately depends
on a combination of the type of stlkctheir stocking density and the period under which grazing
occurs.
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The dynamic naturef Seasonal Herbaceous Wetlandgans that aonditions changec{imatic

water use vegetation shift, etd, it is quite conceivable thaturrently verified sites magat some

future time no longer meet the listing requirements.If conservation management
recommendations given in this report are followed and wetlands are fenced to allow seasonal or
even permanent grazing exclusion, it is possible that some species will respond more favourably
than others and thisin itself, couldcause a change in ecological communiBbserved responses in
wetlands which have been grazed by sheep suggest an increased herb and grass component
compared to sites which are not grazed or those which are pugged by cattléght of these
potential end observed responses to modified grazing regimes, it is recommended that wetlands
which are fenced for conservation be regularly surveyed to determinentitare and trajectoryof
change in vegetation in respongeanychange in grazing regime.

Given thealready naturally dynamic nature of Seasonal Herbaceous Wetlands, potential exists for
increased climate variability or change (due to global climate change) to cause shifts in ecological
character of sites within the listed community. While the preciaéure of the impact is impossible

to predict, suggested drying climate scenarios in sedbtern Australia in particular pose a
significant threat to the conservation of Seasonal Herbaceous Wetlands (TSSC 2012a; TSSC 2012b).
Therefore, it is also recommeed that repeat monitoring should be undertaken at a s of
selected benchmark sites (see Section 5.3 and Table 21), as a way of helping to assess the potential
impacts of climate change on this critically endangered ecological community; evalubgng t
vegetative response to both (a) seasonal patterns and (b) letager climatic trends through time.

The complexity of the question requires that careful consideration be given to establishing a
monitoring design that allows for the variables to be adefgly isolated and causes attributed.

The aboveissues raise a practical (but also philosophicajuestion regarding how such a
polymorphic@S3 S GA2Yy O2YYdzyAdGe& Ol y indte tradidoDalzeisé St & G 6
Dynamic seasonal responses, longgm change through time and a high level of responsiveness to
management regime (particularly inundation and grazing), are characteristics that potentially
compromise the longeterm validity of contemporary spatial data.

The question of benchmarking, higdt condition assessment and classification igemeralissue of

wider relevance to wetlandnanagers and researcherdnlike the relative stability and predictable

trajectory of ecological patterns in terrestrial systems, wetlands temtie naturally dpamic as a

result of the overt interaction of a variable inundation regiméth annual floristic compositian

2 KAtald G 2yS SyYyR 2F GKS ¢SidftlyR KFoAGEFG &aLsSoda
springs) share more of the perennial characdgcs of terrestrial habitatsyetlands that aremore

seasonal or ephemerdlave a greatein-built capacity for shodr-term (dynamic)responses and

changeg simply as a result of being constituted by species favoured by such condifieasonal

Herbaceaois Wetlands are no exception.

It is not without irony today thatgivenalteration to regional hydrologin the South Eadtas been
so significant, extensive and complete true reference sites or conditions (to identify spatially
accurate preEuropean vedgation communitiesfor most wetlandtypes) are almostimpossibleto
locate Yetthe adaptability of wetland flora is so effectivihat vegetation communities thamay
have only established in recenyears ordecades(as a result of communities moving down the
elevation gradient in response to dryinggn appeatoday as being LINXA a G A Y Sé @
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This discussion may not appear to have a cleaimmediate application given that contemporary,
specific data are crucial for ¢hidentification, classification and protection of an ecological
communitylike Seasonal Herbaceous Wetlands. However, having used this project to create the first
regional benchmark for more accurately understanding the distribution and character ofra¢aso
Herbaceous Wetlandshis context is provided simply to remind readers in the future that significant
floristic change through time is expected to ocatithe sites described in this repddr the reasons
provided

For what is nowlisted asa critically endangereccommunity at the national level it ises the
guestion as to whethemanagementshould (where possibleproactively seek to maintain present
habitat condition, in spite of other natural factors that may result in a vegetation communify shi
away from being consistent with the listin@his is also a philosophical question that land managers
in the South East are advised to consjdecausdn this contextinaction (passive managemeris)

in itselfamanagementecisionthat will haveimplications.

5.3 Establishing benchmark sites for the ecological community in South Australia

Ly aLAGS 2F GKS Of SINJ OKIFftSy3aSa FT2NJ RSTAYyAy13
Wetlands (outlined in the previous section), modern policy and decision making tools require
benchmarks to inform management and policy development in the futitence, with the previous
discussion taken into account (and noting the quandary posed by the dynamic nature of the
vegetation community in this instance), seven wetlands are cautiously recommended for use as
potential benchmark sites for the Seasonal beous Wetland ecological community in South
Australia.

These seven wetlands capture a diversity of good to pristine condition scores and composition
(Table 21), tha is; theyare all in good condition and represent different current and historic
management regimesThey represent variations of the most common vegetation association, Red
Gum Seasonal Herbaceous Wetland, and the most distinct, Gilgai wetland mosaicn&e
Herbaceous WetlandVariations in the vegetation composition have been shown in biddhle21).

Based on the discussion in Section 5.2, it will be nece&satiiese sites to be periodically revisited
and assessed in the future to ensure that they retain an ecological character t@isstent with
both their:

(a) classification as Seasonal Herbaceous Wetlands, and
(b) selection as a benchmark site for the comntymh South Australia.
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Table21: Potential South Australian Seasonal Herbaceous Wetlands benchmark sites.

Aus_WetNR Vegetation association Land use

S0125090 +/- E. camaldulensjg-/-Allocasuarina luehmannii Private: Conservatiog
(dominant), +/- Duma florenta(absent)over Amphibromus pristine
spp,Eleocharis acuta/- Swainsona procumbens/-
Craspedia paludicoja/- Schoenus tesquorufilgai wetland
mosaic seasonal herbaceous swamp

S0125070 +/- E. camaldulensigdominant), +/-Allocasuarina Private: Conservation
luehmannii+/- Duma florenta(absent)over Amphibromus  Agreementg site
spp,Eleocharis acuta/- Swainsona procumbens/- recovering from
Craspedia paludicola/- Schoenus tesquoruf@ilgai wetland grazing
mosaic seasonal herbaceous swamp

S0121519 +/- E. camaldulensigdominant),, +/~Allocasuarina Private: Lightly grazed
luehmannii+/- Duma florenta(absent)over Amphibromus ¢ very good condition
spp,Eleocharis acuta/- Swainsona procumbens/-
Craspedia paludicoja/- SchoenugsesquorumGilgai wetland
mosaic seasonal herbaceous swamp

S0125075 Eucalyptus camaldulensiser Amphibromusspp, Ornduffia  Public: Bangham
reniformis, Potamogetospp, Montia australasica, +/ Conservation Park
Allittia cadiochila +# Eryngiumspp.Seasonal Herbaceous pristine
Wetlandc¢ northern form, +/- E. leucoxylon, Chorizandra
enodis, and Utricularia spp.

S0125104 Eucalyptus camaldulensiser Amphibromusspp, Ornduffia Private: Heritage
reniformis, Potamogetospp, Montia australasica, +/ Agreementg site
Allittia cardiochila +/ Eryngiumspp. Seasonal Herbaceous recovering from
Wetland vehicle tracks

S0122579 Eucalyptus camaldulensiser Amphibromusspp, Ornduffia Private: Conservatioq
reniformis, Potamogetospp, Montia australasica, +/ previously lightly
Allittia cardiochila +/ Eryngiumspp. Seasonal Herbaceous grazed
Wetland

S0117994 Eucalyptus camaldulensiser Amphibromusspp, Ornduffia Half Public: Native

reniformis, Potamogetospp, Montia australasica, +/
Allittia cardiochila +/ Eryngiumspp. Seasonal Herbaceous
Wetland

Forest Reserve high
quality and,

Half Private: Grazed
low quality
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5.4 Potential Wetland Descriptions for Seasonal Herbaceous Wetlan@&outh
Australia

The variability of the Seasonal Herbaceous Wetland ecological community is demonstrated by the
seven differentVictorian Wetland Ecological Vegetation Classes suggested to correspond to the
community in the listing advic€TSSC 2012a). $mumber is reflected by what appears to be
natural groupingsof vegetation typessuggested bydata gathered inthis study. All wetlands
surveyedfit within the two broad groupsdescribedby Herpich and Butcher (2010), Freshwater
meadows and Grass sedgetiands. As discussed in the listing adyady part of the very broad
Grass sedge wetland type meets the description of Seasonal Herbaceous Wetkdrade the
wetlands are fresh, fed by local runoff, and seasonally inundated with the charactldsticpecies
(TSSC 2012a)

Using data gathered during the verificatisarveys,13 temporary vegetation types were used within
SAWID to allow for easy analysitie thirteen temporary types were consolidated iriesuggested
wetland vegetation types, degbed in section 3.3.¥egetationAssociations anddinponents Of

the six suggested vegetation types found in Seasonal Herbaceous Wetlands, two are consistent with
Freshwater meadows and six with Grass sedge wetlands, as described by Herpich and Butcher
(2010).

During the surveyseach Seasonal Herbaceous Wetlartthd a slightly different vegetation
composition, even within the suggested typeSonsistent with the higkariability of the ecological
community, the suggested wetland vegetation types do neatly fit within the South Australian
Wetland Vegetation ComponentfWVCs) Vegetation Associations used in the SA Bushland
Condition Monitoring (whichwas not designe for wetlands) or the highly detailed Victorian
Ecological Vegetation Classes.

Each suggested wetland vegetation type might represent two or more WVCs, which is consistent
with their intention to acknowledge that wetlands are made up of components. CealeEVCs
attempt to describe most of the wetland, providing detailed descriptions of the vegetation
association. The detail of the EVC has meant that many of the suggested wetland vegetation types
only partially align with existing EVC# is recommendd that as surveys continue at Seasonal
Herbaceous Wetlands in South Austratie six suggested wetland vegetation types are refined.

5.5 Limitations of the Seasonal Herbaceous Wetl&ad/ey

Thecurrent project had a limited amount of time available (four weeks) to assess wetlands in South
Australia for inclusion in theefined Seasonal Herbaceous Wetland ecological commumépping

To improve efficiengya Technical Reference Workshop wasdhel identify sites for verification
based orthe collective expertise of participantsSites were prioritised based on the time to drying,
ecological value and site access. Over the four weeks 174 wetlands were either visually or formally
verified depending on the likelihood of wetland meeting the requirements as a Seasonal Herbaceous
Wetland, leavind 7 identified lower priority wetlands unverified.

It is likely that most of the high quality wetlands have been verifiddwever, given that the South
East is a regiohome tonumeroussmallwetlands;it is highly likely that many othesitescould be
includedwithin the Seasonal Herbaceous Wetland ecological commimittye future
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5.6 Future Survey Recommendations

The Seasml Herbaceous Wetlandurvey dataand mapping layerprovided should not be
considered a staticnor finishedproduct. Given the small size, potential number and dynamic
nature of Seasonal Herbaceous Wetlarmsstant revision and addition is needed.

Fuure survey recommendations are drawn from wetlands tiséitl need to be confirmed from the
2011 Seasonal Herbaceous Wetland mapping lgyable 22), wetlands idenfied in the new
Seasonal Herbaceous Wetland layer (marked as unverified) and from field observatimmareas
in South Australighat require a particular focutr future additionalverification effortsare:

1 Bool Lagoorg Coonawarra Complex; and,
1 Dismal Swamp Complex.

During field verification surveys it was clear that more Seasonal Herbaceous Wetlargdkkely to

exist on private property particularly in these two complexesPotential Seasonal Herbaceous
Wetlands were often observedver fen@s duringthe surveyperiod. While it is likely that the
highest quality wetlands have been assessed under this survey, it was also apparent that Seasonal
Herbaceous Wetlands can persist in reasonable quality under stock grazing, particularly if grazed by
sheep.

Wetlands thatrequiredverificationfrom the 2011 layer and within the nemappinglayerfrom this
project(2013 Surveyare listed inTable 22
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Table22: Wetlandsrequiring verification for inclusion as Seasonal HerbacedWetlands in South Australia.

Aus_WetNR Wetland Complex Source
S0108263 BOOL LAGOONOONAWARRA 2011 Layer
S0110031 BOOL LAGOGNOONAWARRA 2011 Layer
S0107740 DISMAL SWAMP 2011 Layer
S0105388 AVENUE RANGE 2011 Layer
S0106156 BOOL LAGOONOONAWARRA 2011 Layer
S0109443 BOOL LAGOGNOONAWARRA 2011 Layer
S0109799 BOOL LAGOONOONAWARRA 2011 Layer
S0109805 BOOL LAGOGNOONAWARRA 2011 Layer
S0109947 BOOL LAGOONOONAWARRA 2011 Layer
S0109980 BOOL LAGOGNOONAWARRA 2011 Layer
S0116900 BOOL LAGOONOONAWARRA 2011 Layer
S0116890 BOOL LAGOGNOONAWARRA 2011 Layer
S0118188 BOOL LAGOONOONAWARRA 2011 Layer
S0118587 BOOL LAGOGNOONAWARRA 2011 Layer
S0119176 BOOL LAGOONOONAWARRA 2011 Layer
S0120644 BOOL LAGOOGNOONAWARRA 2011 Layer
S0115069 DISMAL SWAMP 2011 Layer
S0121517 2013 Survey
S0119826 2013 Survey
S0116900 2013 Survey
S0116890 2013 Survey
S0116860 2013 Survey
S0110853 2013 Survey
S0108180 2013 Survey
S0107894 2013 Survey
S0107501 2013 Survey
S0100948 2013 Survey
TBA NEW POLYGON 2013 Survey
TBA NEW POLYGON 2013 Survey
TBA NEW POLYGON 2013 Survey

Paged4



Survey and description of the Seasonal Herbaceous Wetlands (Freshwater) of the
Temperate Lowland Plains in the South East of South Australia

6 REPORT SUMMARY ANDTURE SURVEY RECOMMENDATIONS

6.1 Summary

Of 100 sites surveyedjnety-five wetlands in South Australia were verified as meetingehbelogical
description of Seasonal Herbaceous Wetlands (Freshwater) of Teenperate Lowland Plains
Seventyeight of these metthe full listing requirementsunder the Environment Protection and
Biadiversity Conservation Act 1998ith just over two thirds(54) of these sitesare consideredo be
wetlands of high ecological value.fukther 74 wetlands wereexcluded from full survey on the basis
of an initialvisually assessent, whichfound them not to be Seasonal Herbaceous Wetlands.

Assessment type Category Number
of
wetlands

Visualverification Not Seasonal Herbaceous Wetland 74

Full survey verification SHW- High ValueEPBC listing 54

SHW- EPBC Listing 23
SHW-too small 6
SHW- low quality & too small 3
SHW- low quality 9
Not Seasonal Herbaceous Wetland 5
Total number assessed 174

SHW = Seasonal Herbaceous Wetland

In terms of general geographyhe ecological community was distributed from Willalooka (in the
north), down toMount Gambier and from the SWictoria borderto Padthaway in thevest. The
Seasonal Herbaceous Wetland ecological community occurved563 hectares at95 sites. The
size class was variableowever, over 60% ofeasonal Herbaceous Wetlandsre lessthan five
hectares Table6).

South Australian Seasonal Herbaceous Wetlands conform well to the physical environment,
hydrology, vegetation and fauna characteristifsthe national listing advice. However, surveys
confirmed that Seasonal Herbaceous Wetlands in South Australia are highly vamiaideistic
compositionand dynamic in nature. Six suggested wetlamgetationtypes were produced to
provide future gudance.
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Fringing Overstorey

or Emergent Specie Wetland Vegetation Type

(<10%)

Eucalyptus Amphibromusspp, Ornduffia reniformis, Potamoget@pp, Montia

camaldulensis australasica, +/Allittia cardiochila +/ Eryngiumspp.SeasonalHerbaceous
Wetland

+- Carex tereticaulis/- Eleocharis acuta/- Glyceria australis/- Lachnagrostis

emergent/isolated spp.+/- Amphibromusspp.+/- Triglochinspp.Seasonal Herbaceous

Eucalyptus Grass/sedgewetland

camaldulensis
+/-Eucalyptus.
camaldulensis

Eucalyptus leucoxylor
+/- Callistemon
rugulosus +/-
emergentE.
camaldulensis

+/- E. camaldulensis,
+/-Allocaslarina
luehmannii ++ Duma
(syn. Muehlenbeckia)
florulenta

Glyceria australis +/Amphibromusspp.+/- Lachnagrostis filiformis, Montia
australasica +/ Triglochinspp. SeasonalHerbaceousGrass/sedgaNetland

Amphibromusspp, +/- Chorizandra enodis/- Craspedia paludicola
Rytidosperma duttonianum. +Ornduffia reniformis +/Utriculariaspp.
SasonalHerbaceouswetland

Amphibromusspp, Eleocharis acuta/- Swainsona procumbens,-+/
Craspedia paludicola, +5choenus tesquorufilgaiSeasonalHerbaceous
Grass/sedgaVetland Mosaic

Triglochin procera, Montia australica, Potamogegpp. Myriophyllumspp.
+/- Ornduffia reniformisseasonalHerbaceousWetland

Over half of the verified Seasonal Herbaceous Wetlands in South Australia were regarded as having a
condition of intact almost pristine or pristine. Twendgight threats were recorded on 84 of the
Seasonal Herbaceous Wetlands surgdy The most commonly recorded threat category was weeds
(111), which representedive weed categories, environmentalg), noxious §), pasture 81), pine

forest encroachment (7and woody (2).

Wetland Condition

Number of Seasonal Herbaceous

Condition Score

(Subjective) Wetlands
Pristine 5 11 (11.5%)
Almost pristine 45 2 (2.1 %)
Intact 4 35 (37.5%)
Moderately Intact 3.5 13 (13.5%)
Moderate 3 21 (21.9%)
Moderately degraded 2.5 3 (3.1%)
Degraded 2 10 (10.4%)
Severely Degraded 1 0 (0%)
Completely Degraded 0 0 (0%)

Suggested conservation measures have been provided for verified Seasonal Herbaceous Wetlands.
Weed control was the maéscommonly recommended action @Swetlands), followed by changed

stockingregimes with fencing @wetlands).
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6.2 Future Recommendations

As a result of the work summarised in this report, it is recommended that:

T

as surveys continue at Seasonal Herbaceous Wetlands in South Aughealéax suggested
wetland vegetation types arkurther refined.

the data set is supplemented to increase the volume of stored conservation measures in
SAWID.

recommended conservation managementians are undertaken at specifiedetlands.

the South Australian Seasonal Herbaceous Wetland mapping pageided should be
further developednot thought of asafinished,staticproduct

future survey priorities include:

T

)l
1
1

the list of thirty wetlands still requiring verification provided in this report;

the Bool ¢ Lagoon Wetland Complex;

the Dismal Swamp Wknd Complexand,

in the mediumterm, periodic revisiting of previously surveyed sites to evaluate and
monitor background change through time, and where relevant, response to
management regime
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8 APPENDIX 1: FLORA SPEGCIBEEATIVE GBEASONAL HERBACEOUS
WETLANDE SSC 2012a)

High Value Recorded

SPECIES COMMONNAME Indicator in survey
Spp.
GRAMINOIDS
Amphibromus fluitans River Swamp Wallakgrass Not in SA
Amphibromus macrorhinus Longnosed Swamp Wallabyrass Yes
Amphibromus nervosus Veined Swamp Wallabgrass Yes
Amphibromus sinuatus Wavy Swamp Wallabgrass
Amphibromusspp. SwampWallabygrass Yes
Rytidosperma duttonianum Brown-back Wallabygrass Yes
Baumea arthrophylla Swamp Twigush Yes
Carex tereticaulis Rush Sedge Yes
Chorizandra enodis Black Bristleush Yes
Deyeuxia quadriseta Reed Bengrass Yes
Eleocharis acuta Common Spikeush Yes
Eleocharis macbarronii Grey Spikaush Not in SA
Eleocharis pallens Pale Spikeush
Eleocharis pusilla Small Spikeush Yes
Eragrostis infecunda Barren Cangrass
Isolepisspp. Clubrush Yes
Juncusspp. Rush Yes
Lachnagrostis aemula Blowngrass Yes
Lachnagrostis billardieresp. Coast Blowrgrass
billardierei
Lachnagrostis filiformis Common Blowsgrass Yes
Pentapogon quadrifidugar. Fiveawn Speaigrass Yes
guadrifidus
Poa labillardierivar.labillardieri ~ Common Tussoerass Yes
Schoenus apogon Common Bogush Yes
Schoenus tesquorum Grassy Bogush Yes
Walwhalleya proluta Rigid Panic Yes
FORBS (OTHER MONOCOTYLEDONYS)
Damasonium minus Starfruit Yes
Diurisspp. Donkey Orchid H Yes
Hypoxisspp. Yellow Star H Yes
Lepilaena australis Austral Watemmat Yes
Microtisspp. Oniontorchid H Yes
Ottelia ovalifolia sp.ovalifolia Swamp Lily H
Potamogeton tricarinatus Floating Pondweed Yes
Potamogeton cheesemanii Pondweed H
Prasophyllunspp. Leekorchid H Yes
Thelymitraspp. Sunrorchid H Yes
Triglochin alcockiae Alcock's Wateribbons H Yes
Triglochin procera Water-ribbons Yes
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High Value Recorded

SPECIES COMMONNAME Indicator in survey
Spp.

Triglochin striata Streaked Arrowgrass H Yes
FORBS (BROAIEAF WILDFLOWERS)
Allittia cardiocarpa Swamp Daisy H Yes
Alternantheraspp. Joyweed Yes
Asperula conferta Common Woodruff H Yes
Asperula subsimplex Water Woodruff H Yes
Brachyscome basalticaar. Swamp Daisy H Yes
gracilis
Calocephalus lacteus Milky Beautyheads H
Calotisspp. Burrdaisy H
Centipedaspp. Common Sneezeweed Yes
Craspedia paludicola Swamp Buttons H Yes
Craspedia variabilis Billy-buttons Yes
Crassula helmsii Swamp Crassula Yes
Eclipta platyglossa Yellow Twirheads
Elatine gratioloides Waterwort Yes
Epilobiumspp. Willow-herb Yes
Eryngium vesiculosum Prostrate Blue Devil H Yes
Haloragisspp. Raspwort Yes
Helichrysunsp.aff. rutifolepis Pale Everlasting H Not in SA
(Lowland Swamps)
Limosella australis Australian Mudwort Yes
Lobeliapratioides Poison Lobelia H Yes
Lythrum hyssopifolia Lesser Loosestrife Yes
Mentha satureioides Native Pennyroyal Yes
Microserissp. Yam Daisy H Yes
Montia australasica White Purslane H Yes
Myriophyllumspp. Milfoil Yes
Persicaria decipiens Slender Knotweed Yes
Pratia concolor Poison Pratia H Yes
Pratia irrigua Salt Pratia Yes
Pycnaosorus globosus Drumsticks
Ranunculus diminutus Brackishplains Buttercup
Ranunculus inundatus River Buttercup H Yes
Ranunculus sessilifloruar. Annual Buttercup Yes
Rumex bidens Mud Dock Yes
Samolus repens Creeping Brookweed
Selliera radicans Shiny Swammat
Senecio psilocarpus Swamp Fireweed H Yes
Stellaria angustifolia Swamp Starwort Yes
Swainsonapp. Swainson&ea H Yes
Teucrium racemosum Grey Germander H
Utriculariaspp. Bladderwort H Yes
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High Value Recorded

SPECIES COMMONNAME Indicator in survey
Spp.

Xerochrysum palustre Swamp Everlasting H Not in SA
Ornduffiareniformis Running MarsHlower H Yes
FERN ALLIES

Isoetesspp. Quillwort H Yes
Marsilea drummondii Common Nardoo Yes
Marsileaspp. Nardoo H Yes

Pilularia novaéhollandiae

I

Austral Pillwort
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Temperate Lowland Plains in the South East of South Australia

9 APPENDIX 830UTH AUSTRALIAN SEASONAL HERBACEOUS WEDESIPECIHIST

FAMILY SPECIES COMMONNAME ISINDIGENOU EPBC NPWACT SESTATUSCOI SE_AQUATI(
ALISMATACEAE Damasonium minus Starfruit Y EN Y
AMARANTHACEAE Alternanthera denticulata Lesser Joyweed Y NT
AZOLLACEAE Azolla filiculoides Pacific Azolla Y NT Y
AZOLLACEAE Azolla sp. Azolla Y Y
BORAGINACEAE Echiumplantagineum Salvation Jane N

CAMPANULACEAE Isotoma fluviatilis ssp. australis Swamp Isotome Y R RA Y
CAMPANULACEAE Lobelia pratioides Poison Lobelia Y R RA Y
CAMPANULACEAE Lobelia sp. Lobelia Y

CAMPANULACEAE Monopsis debilis var. depressa N

CAMPANULACEAE Pratia concolor Poison Pratia Y R NT Y
CAMPANULACEAE Pratia pedunculata Matted Pratia Y NT Y
CAMPANULACEAE Wahlenbergia sp. Native Bluebell Y

CARYOPHYLLACEAE Petrorhagia dubia Velvet Pink N

CARYOPHYLLACEAE Stellariaangustifolia Swamp Starwort Y VU Y
CARYOPHYLLACEAE Stellaria sp. Starwort Y Y
CASUARINACEAE Allocasuarina luehmannii Bull Oak Y NT
CENTROLEPIDACEAE Aphelia gracilis Slender Aphelia Y NT Y
CENTROLEPIDACEAE Centrolepis aristata PointedCentrolepis Y NT Y
CENTROLEPIDACEAE Centrolepis polygyna Wiry Centrolepis Y NT Y
CENTROLEPIDACEAE Centrolepis strigosa ssp. strigosa Hairy Centrolepis Y NT Y
COMPOSITAE Allittia cardiocarpa Swamp Daisy Y R VU Y
COMPOSITAE Arctotheca calendula Cape Weed N

COMPOSITAE Aster subulatus Asterweed N Y
COMPOSITAE Brachyscome basaltica var. gracilis Swamp Daisy Y R VU Y
COMPOSITAE Carduus sp. Thistle N

COMPOSITAE Carduus tenuiflorus Slender Thistle N
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