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EXECUTIVE SUMMARY

¢CKS /22NRy3I: [26SNI [1Sad YR adz2NNI & a2dziK
profile wetland systems, internationally recognised under the Ramsar Convention. The region
provides diverse ecological, culturaocial and economic value to surrounding regions and
the state of South Australialhe CLLMM Recovery Project (248) is funded by the South

I dza G NI £ A | Yy MDreag RuNdéger&gyam Qril the Australian Government to protect
and enhance the resiliee of this Ramsar listed wetland. The CLLMM Recovery Project
includes the Vegetation Program which is a landscape scale habitat restoration program. The
program has undertaken extensive habitat restoration activities, including planting local
native spea@s across the CLLMM region.

The monitoring undertaken for this repomivolved the collection, collation and provision of
field data from19 revegetation sites situated across ti@d LMM region during spring 2015
and autumn 2016to determine survivorshigates of 2015lantings.Survivorship monitoring
was conducted at 17 siteis spring 201515 of thesesites were then revisited in autumn
2016, along with two additional siteBlearly 11000 plants were inspected during tla@itumn
surveys, at an averagd more than600 plantsper site.

The results of the study indicated:

1 Anoverallrevegetationsurvivorshipsuccessate of 59.5%at the time of monitoring in
autumn 2016 achievedafter a challengingdry summet

1 Wide variability insurvivorship rates aindividualsites, ranging from as low &5.4%
up to a peak 0f97.3% This variability reflects the breadth physicalvariables that
can affect planting success, including soil type, topography, hydrology and exposure to
sun and wind, howevein an encouraging overall trenden of the seventeersites
demonstrated survivorship rates of over 60%.

1 A number of sites with very high survivorship rates despite the challenging conditions,
showing evidence of appropriate species selection, along witfiective site
preparation and planting technique.

1 A range of site preparation and planting methods, which for some sites appeared to
strongly influence plant survival and health.

1 The prevailing dry posgtlanting growing conditions may have exacerbatedithpacts
of poor and/or late site preparation and planting on some sites.

A defining feature of the2015 revegetationeffort was the extended lowainfall period
immediatelyafter planting from Julyto December 2015, which providetifficult conditions
for seedlings in the establishment phase

Weedy grasses and other invasive species persist across most Sifggession ofthis
competition and the establishment of a natural, native vegetation structwi# be a major
factor in longer term survivorshipnd the subsequent restoration of more complex native
habitat.

o/
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The report includes a summary of suggested site management actions, and a set of broader
recommendations, including pest plant and animal management, guarding of plants, and
possibledirections for followup monitoring and analysis.

The results of this study give a comprehensive recofdthe survivorship of the 2015
plantings, including a detailed dataset and site photopoints, which can be referred to when
conducting future assessmenf revegetation success and planning for additional or infill
plantings. There is also potential for this dataset to be used in more complex analysis along
with other datasets such as soil survey results, site history and planting methods, in order to
better identify the major determinants of revegetation success.
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1.INTRODUCTION
1.1. Objectivesand background of the CLLMMegetation Rogram

The Coorong, Lower Lakes and Murray Mouth (CLLMM) region is an internationally significant
wetland system, recognised under the Ramsar Convention, supporting a diverse range of
habitats and species at the terminus of the Murray River in South Australea.CLhMM
region is highly diverse supporting freshwater, estuarine and marine ecosystems over its
estimated 142,500 hectareand isculturally significanta the local Ngarrindjeri Nation

The CLLMM Recovery Project (2aB) is funded by the South Austrah Y D2 GSNY Y Sy
Murray Futures program and the Australian Government farotect and enhance the

resilience of this Ramsar listed wetlarithe CLLMM Recovery Projestludesthe Vegetation
Programwhich isa landscape scale habitat restoration prograifine initial focus of the

project was emergency works in response to ldegn drought conditions, but with the

return of water to the Lower Lakes system in 2qafound the time the Long Term plan for

the CLLMM site was released (DEH 2Q1iby emphasis sfied to habitat restoration and

building ecosystem resilienc8he Vegetation Program has undertaken extensive habitat
restoration and revegetation activities to providebitat benefits for the fauna and flora of

the CLLMM region.

1.2.Project scope

In Septenber 2015 BarronEnvironmentalwas engaged to carry out ¢hCLLMM Vegetation
SurvivorshipMonitoring (205 plantings) project. The project involved establishing and
conducting transeebased vegetation survival maoring at 2015planting sites dung spring
2015and autumn 2016This monitoring enablethe density of surviving plants frothe 2015
plantings to be determined and is an important part of trackihg effectiveness ohabitat
restoration activitiegat both site specific and programide sales)and ultimately improving
the future delivery of similar activities in the region.

Barron Environmental again partnered with NGT Consulting for 20ft&r auccessfully
delivering the 2014 CLLMM monitoring projeddGT Consulting delivered the CLLMM
monitoring project for the 2013 plantings.

1.3. Project objectives

The project was split into two major components: fieldwork, followed by data entry and
production of project reports.
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The key objectives of the fieldwork component included:

- Undertakingfield-based survivorship monitoring aevegetationsites in spring and
autumn.

- Estimatinghe survivorship of the planting at each revegetation site.

- Providinga basic photographic record of sites.

- Providngan independent check against reported works completed.

The key objectives of the data entry and projezmport component included:

- Enteingall field data from the spring and autumn monitoring into a Microsoft Access
database.

- Producinga short interim report following the spring monitoring.

- Producinga final report of the spring and autumn monitoring includandiscussion of
the resultsand recommendations on any follow up management required
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2.METHODOLOGY

2.1.Monitoring sites

Themonitoring sites were situated withithe CLLMM region, includirgites around the edge
of Lake Alexandrina, Lake Albethe Finniss RivelRoint Sturt,Hindmarsh Islan@nd south
along theCooronglagoon In total 19 siteswere visited and assesséaroughout theproject,
including the Hindmarsh Island mutite (refer to Figurel).

Figurel - Map of the CLLMM region showing autumn 2016onitoring locations
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Sites weréfirstly surveyed in sprin@015 (450 transects acros47 sites - refer to Tablel)
approximatelythree months after planting, to assess survivorship due to planting technique
and grazing.15 ofthese sites wer¢ghen assessed autumn 2016 alongwith two other sites

not monitored in spring(454 transects aavss 17 sites - refer to Table 2), to assess
survivorship after the plants experienced their first summer season.

5
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Tablel ¢ Spring2015monitoring sites (sites not surveyed in Autumn 2016 in italics)

Site no. Site name Transects Site no. Site name Transects
1 Alexandrina Dairies 50 10 Mason Midway Infill 28
Remnant 11 Meningie Lookout Rd 17
5 Alexandrina Dairies 31 12 Sanders Remnant 50
Sandhill 13 Sanders Samphire 22
3 Carol Block 30 14 Warrengie 12
4 Grey and Mundoo 7 15 Watkins 22
5 Gunner Samphire 47 16 Wellington Dairies 13
6 Hartnett 41 17 Wellington Lodge Lake 27
7 Henshell 7 Edge Infill
8 Hindmarsh Island 14 Total 450
9 Kindaruar Farm 32

Table2 - Autumn 2016monitoring sites. Sites not surveyed ipsng 2015 in italics)

Ste no. Site name Transects Ste no. Site name Transects
1 Carol Block 33 11 Poltallochinland Dunes 41
2 Grey and Mundoo 19 Infill 2015
3 Gunner Samphire 54 12 Sanders Remnant 50
4 Hartnett 25 13 Sanders Samphire 17
5 Henshell 6 14 Warrengie 61
6 Hindmarsh Island 12 15 Watkins 21
7 Hoopman Infill 25 16 Wellington Dairies 9
8 Kindaruar Farm 32 17 Weéllington Lodge Lake 20
9 Mason Midway Infill 17 Edge Infill
10 Meningie Lookout Rd 12 Total 454
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2.2.Field survey methodology

The sampling component of the surveys consisted of a number of 50m transects, with the
number of transects on each restoration site determined by, and proportitmahe size of

the site. Hence for the autumn surveys, the number of transects on individual sites ranged
from 6 transectsat the Henshell 2015 siteip to61 transects at thaVarrengie 2015ite.

To ensure the robustness of the method and prevent sékection bias for transects, the
starting coordinates for eackite were determined by DEWNR from randomly generated
pointsin ArcGIS

Plantings were implemented in distinct zoresosystems The classification system was
revised from zones to ecosystenrs 2014, thereforesome sites are no longerassified by
zone (which is based on differences in landform and soil tygeansectdirection was
determined onsite, and where possible were run only within the zao®systemin whicha
transectwasstarted (Figure2).

Move * No plants

Figure2 - Transect direction

Each transect consisted of a 50m line, starting at the supplied coordinates. The transect was
then walked, counting all individual plants one metre to the left of the transect. At the end of
the 50m transect line, the direction was reversed, and plantshenother side were counted

while walking back to the starting poi(figure3).

Each plant; either dead or alive; was identified to species levahd recorded on a datasheet
for that transect (efer to section8). Where species identification of a dead plant was not
LI2aaAoft Sz Al ¢l a O2dzyiSR da a5SIR odzylyz26y

al
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Figure3 - Transect area

2.3. Site photographs

At each site, aleast one photowvas taken at locations which reflected overall site condition.
Easting and northing was recorded for each photo, along Ww#hring and approximate
height

2.4.Observational notes

Observationswere taken ateach site, recording overall plant health, conditions of tree
guards, impacts from pest plants and animals, stock incussiand site condition notes
including site preparation and any signs of folapr maintenance such as spraying of weeds
or fence repa. Areasfound to be unplantedvere also recordecandwhere possibléransects
were moved to a nearby planted locatiohlotes were recorded on a site datashdegfer to
section7) and transcribed irsection10.

2.5. Data management

All transect data was entered into a MicrosofAccess database supplied by DEWANR
delivered asan electronic file.
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3.RESULTS
3.1.Overall survivorship for the 2016lantings

Acrosshe 17 sites that were sampledh Autumn 2016 a total of10 749plants were counted
and assessk with 59.9% ofall plants recorded as being alive after theirstisummersince
planting in 2015 Table3).

80%) and dark green (8000%).

Table3 - Autumn 2016survivorship by site, with site survival percentages grouped into 5
colour-coded categories: brown (20%), orange (2@10%), yellow (4860%), light greer(60-

Site name Total Plants | Alive Dead Survival (%)
Carol Block 1220 887 333 72.7
Grey and Mundoo 113 110 3
Gunner Samphire 986 340 646 34.5
Hartnett 1135 979 156
Henshell 500 290 210 58.0
Hindmarsh Island 218 161 57 73.9
Hoopmanninfill 611 306 305 50.1
Kindaruar Farm 692 180 512 26.0
Mason Midway Infill 120 114 6
Meningie Lookout Rd 378 319 59 -
Poltalloch Inland Dunes Infill 566 254 312 44.9
Sanders Remnant 1215 779 436 64.1
SandersSamphire 563 272 291 48.3
Warrengie 741 188 553 254
Watkins 620 418 202 67.4
Wellington Dairies 523 434 89
Wellington Lodge Lake Edge Infil 548 363 185 66.2
Total 10749 6394 4355 59.5

In Table4, these 17 sites are grouped according to five broad (colooded) percentage
categories of survivorship success (based on Durbridge 2012n lecseen that more than
half (590) of all sites achieved survigbip rates of over 60%, while 8 of sites had
survivaship rates below 40%.
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Table4 - Summary of autumn sites by survivorship percentage categ@y applied in
Durbridge 2012)

Survivorship category # sites % sites
- Very Poor 0 0.0
20-40% Poor 3 17.6
40-60% Average 4 23.5
60-80% Good 5 29.4
Excellent 5 29.4
Total 17 100

For the 15 Bes that were visited in both pging 2015 andautumn 2016, there is an
opportunity to compare the change in survivorship rates after the 2015/16 summer season,
seeTable 5

Table5 - Change between spring and autumn survivorship fbe 15sites monitored in both
rounds NOTE: the coloutoding ofd LIS NJO OK{ lyBS ¢  GreleBaizoNgflcsta
positiveor minimal change (green) through to a largenegative change (brown).

Spring Autumn %
survival (%)| survival (%)] change

Site name

Carol Block
Grey and Mundoo

Gunner Samphire

Hartnett

Henshell

Hindmarsh Island

Kindaruar Farm

Mason Midway Infill

Meningie Lookout Rd

Sanders Remnant
SandersSamphire 76.8 48.3 | -28.5
Warrengie 79.7 25.4 I -54.3
Watkins 67.4
Wellington Dairies
}/:;I:mgton Lodge Lake Edge 76.4 66.2

Average 83.7 65.5 -18.2




BarronConsulting: CLLMM Vegetation Survivorship MonitoringgZ0antings)

More detailed comparative analysis by percentage category is presenteabile6. While all

15 sites visited in both spring 2015 and autumn 2016 showed survivorship rates of over 60%
in spring, by autumn the number of sites with survivorship over 60%dnapped byfive, to

10.

Table6 - Summary of sites visited in bottSpring 201%nd Autumn 2016
according to survivorship percentage category

Survivorship category # sites # sites
Spring 2015 Autumn 2016

; Very Poor 0 0
20-40% Poor 0 3
40-60% Average 1 2
60-80% Good 5 5

9 5

Excellent
Total 15 15

Table7 presents the change in suvorship percentage for the 18ites monitored in both
spring and autumnlmportantly, three sites experienced a large drop in survivorship of
between 40 and 60 %dbtween the two monitoring seasons. However, the majority of all sites
recorded relatively small drops of between 0 and 20%, or even recorded positive changes.
This last scenario was possible on smaller sites with relatively small sample sizes, due to
transects being run islightlydifferent locations.

Table7 - Summary of survivorship percentage change measured between spring and
autumn sites

Survivorship percentage change # sites % sites
_I Very Poor 0 0%
60-80% Poor 0 0%
40-60% Average 3 20%
20-40% Good 2 13%
Excellent 10 67%
Total 15 100%
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3.2. Qurvivorshipof eachspeciesdentified

The results of revegetation survivorship according to speitiebable 8 provides a useful
overview of the composition of the Vegetation Program 2015 revegetation wpdee the
full species list in Appendix C. However, this comes with some limitations.

It shoull be noted that some genus were difficult to identify to the species level in the field,
includingVittadinia sp., Dianellasp. and many of the grasses. Somgcalyptuspecies were
also difficult due to the high variability of juvenile foliage.

Additionally, a large proportion (41%) of dead plants were unable to be accurately identified
to species level, due to loss of the whole plant, or loss of foliage making identification difficult
or impossible in the field.

This limits the value of more tkaled analysis of this data, by creatingabstantialbias (of
missing data) that it is reasonably assumed would impact upon the survivorship statistics for
the majority of individual species listed here.

Table8 - Autumn survivoship by specieéspecies with >3 plants counted; see Appendix C

for full list)
Species Plants | Alive Dead | Survival (%)
Acacia dodonaeifolia 37 32 5 86.5
Acacia leiophylla 46 37 9 80.4
Acacia longifolissp.sophorae 96 43 53 44.8
Acacia myrtifolia 54 20 34 37.0
Acacia paradoxa 119 82 37 68.9
Acacia pycnantha 253 155 98 61.3
Allocasuarina verticillata 1000 645 355 64.5
Atriplex paludosasp. 165 151 14 91.5
Atriplex rhagodioides 101 98 3 97.0
Atriplex semibaccata 119 110 9 92.4
Austrostipaflavescens 49 16 33 32.7
Austrostipasp. 129 105 24 81.4
Banksia ornata 71 43 28 60.6
Billardiera cymosa (NC) 253 210 43 83.0
Bursaria spinosasp. 110 78 32 70.9
Callitris gracilis 146 102 44 69.9
Carpobrotus rossii 108 42 66 38.9
Clematignicrophylla 65 65 0 100
Dianella brevicaulis 179 123 56 68.7
Disphyma crassifoliussp.(NC) 273 264 9 96.7
Dodonaea viscosa ssp. cuneata 62 40 22 64.5
Dodonaea viscosa ssp. spatulata 173 121 52 69.9
Enchylaena tomentosaar. 224 197 27 87.9
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Species Plants | Alive Dead | Survival (%)

Eucalyptus diversifolissp.diversifolia 520 214 306 41.2
Eucalyptus fasciculosa 132 113 19 85.6
Eucalyptus incrassata 158 93 65 58.9
Eucalyptus odorata 98 87 11 88.8
Eucalyptus porosa 97 89 8 91.8
Eucalyptusp. 67 0 67 0.0

Ficinia nodosa 220 159 61 72.3
Gahnia filum 173 110 63 63.6
Hakea mitchellii 85 75 10 88.2
Kunzea pomifera 264 173 91 65.5
Leptospermum myrsinoides 123 61 62 49.6
Leucophyta brownii 25 25 0 100
Leucopogon parviflorus 70 5 65 7.1

Maireana oppositifolia 56 55 1 98.2
Melaleuca halmaturorum 619 471 148 76.1
Melaleuca lanceolata 337 168 169 49.9
Melaleuca uncinata 86 58 28 67.4
Myoporum insulare 151 120 31 79.5
Olearia axillaris 443 361 82 81.5
Olearia ramulosa 39 36 3 92.3
Pelargonium australe 109 102 7 93.6
Poasp. 124 121 3 97.6
Puccinellia stricta 48 1 47 2.1

Rhagodia candolleanssp. 294 281 13 95.6
Rytidosperma caespitosum 104 88 16 84.6
Tetragonia implexicoma 73 73 0 100
Themeda triandra 50 46 4 92.0
Vittadiniasp. 73 66 7 90.4
Dead(unknown species) 1784 0 1784 0.0

Total (including unlisted species) 10749 | 6394 | 4355 59.5

3.3.Overall survivorship in each ecosystem

Six distinct ecosystem types were planted in 2015, Eitlsalyptus diversifolissp.diversifolia
malleebeing the most commonly planted with 33%llocasuarina verticillatdéow woodland
showed the highest survival with 78%, however #®systemwas only found on two sites,
making it difficult to ascertain whether this was due to sfeecific factors.

Eualyptus porosgrassy woodland and Samphire Swamp also recorded suofivabre than
65%and were each found at four sites.
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Plantings in theemaining ecosystemwere less successfulith survival ofless than50%in
Eucalyptus fasciculos&ucalyptus wversifoliaand Allocasuarina verticillatd Callitris gracilis
ecosystem types.

Table9 ¢ Autumn survivorship by ecosystem type

Proportion of Survival
Ecosystem Ecosystem description | Plants | Alive | Dead| total plants in u(:)\/:)v 4
ecosystem (%
Eucalyptus fasciculogaw open
1 grassy woodland of theit Lofty | 1550 | 769 | 781 14.4 49.6
Ranges
Eucalyptus diversifolissp.
4 . . 3558 | 1699 | 1859 33.1 47.8
diversifoliamallee
Allocasuarina verticillatéow
5 woodland with shrubby 1635 | 1269 | 366 15.2 77.6
understorey
6.1 | cucalyptus porosgrassy 2154 | 1418 | 736 20.0 65.8
woodland
9 Samphire swamp 1491 | 1088 | 403 13.9 73.0
Non-eucalypt woodland
10.4 (Allocasuarina verticillata 361 151 | 210 3.4 41.8
Callitris gracilisvoodland)
Total 10749 | 6394 | 4355 100 59.5




BarronConsulting: CLLMM Vegetation Survivorship MonitoringgZ0antings)

3.4.Owerall survivorshipin each zone

The classification of planting polygons was revised in 2014 from zones to ecosystems. While
GKS LXFyldAy3a REFEGEFEOF &S RA Rhfe@ distinctgardidg Eaneswerd 2 y S
recorded across the revegetation sité&s(or! Reference sawe not found): Saline Edge (13%

of all plants counte] Sandhill {% and Other Inland34%). The remaining 46% of plants

were planted in areas that did not have the zone specified.

Saline Edge and Othénland plantings both managed over 5086rvival while plantings
where the zone was not specified in the database were the most successful witbud@¥al

Plantings inthe Sandhill zone hatbw survival, with just 25% of plants surviving through to
autumn 2016 However, this zone was only found on Warrengee site with particularly poor
survival and with site preparation and planting issues.

Table10- Autumn survivorshp by planting zone

Proportion of
Zone | Zone description Plants Alive Dead total plants | Survival (%)
per zone (%)

Inundated - - - - -
Lake/Lagoon Edge - - - - -
Saline Swamp - - - - -
Saline Edge 1369 774 595 12.7 56.5
Rising Ground - - - - -
Slope/Embankment - - - - -
Cliff - - - - -
Cliff Top - - - - -
Sandhill 741 188 553 6.9 25.4
Other Inland 3685 2003 1682 34.3 54.4
10 | Coastal - - - - -
13 | Blowout - - - - -
n/a | Zone not specified 4954 3429 1525 46.1 69.2
Total 10749 6394 4355 100 59.5
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4.DISCUSSION

4.1.10werall survivorship

At the time of monitoring irautumn 2016 overall survivorship of the 26Jplantings wadair,
consideringthe very low rainfall conditions since plantingdiscussed in sectiod.1.6).
Survivorship levels dpped moderately from 84% t059.%% between thespring 2015and
autumn 2016 monitoring periods, with three-quarters of all sites recordingautumn
survivorship rates of over 60%.

The first summer after establishmengrovides challenges for seedlings due to higher
temperatures and limited moistureSubstantialosses of plants occurred but overdhlie los
between spring and autumn monitoring events was not markedly higher thaen in
previous years.

A number of higkperforming sites managed to achieegcellent seedlingurvival despite the
difficult, dry conditions.The experience built up over the mijtear CLLMM revegetation
project was evident in species selection, seedling health, site preparation and planting
technique, and resulted in a very successful planting year at many sites.

In particular, the Hartnett, Meningie Lookout Road and Wellingbairies sites all recorded
survivorship of more than 8090 hese wergelatively largesites eachwith more than 300
plants counted during monitoring. Additionally, a number of smaller sites also rectidéd
surviva) including Grey & MundgoMason Midway Infill, Carol Block and the combined
Hindmarsh Island sites.

Due to a number of factors including the prevailing dry summer, a number of sites suffered
poor survival.The three sites that suffed the highest mortality ratega negative chage of
40-55%) over the summer weréVarrengie Kindaruar Farm anGunner Samphire these

sites are discussed in more detail in sectib.5 Notes and photos foindividual sites are
included in sectioriO.

The survival rateof 59.5%seen in autumn 2016 is slightly lower thatevious survivorship
monitoring results by Tuck & Barron in 2018) (6799, Tuck and Bachmarin 2014(68%), and
those published by the Goolwa to Wellington LABurbridge, 2012)n relation to 2010 and
2011 plantings in the CLLMM region

4.1.2Survival at ecosystem level

TheAllocasuarina verticillatéow woodlandand SamphireSvamp ecosystems bothecorded
survival of more than 70%, and each had large sample sizesore than 1400 plants
counted

The SamphireSvamp ecosystemhad 20 different specieglanted across four site§hree of
these sites hd survivorship of 73%, 82% and 89% in their Samphire Swamp ecosystem

10
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plantings, but por survival alGunner Samphire (47%) brought the oveesibsystensurvival
rate down

TheAllocasuarina verticillatéow woodlandecosystemhad a diverse mix of over lfferent
species.It was only found on two sites, with the majority found on the highly successful
Hartnett site (86% survival The other site where it was foungiHenshell¢ recorded below
average survival (58%})uggestingthat site specific factorsat Hartnett (such as site
preparation weed control, planting methqdguarding, etc.jnay have beemore influential
drivers ofplanting succesthan the ecosystem type

The less successful ecosystem typesded to be dryland sitesyhere drier soils andack of
proximity to water may havenfluenced the poorer survivaEucalyptus diversifoligsp.
diversifolia(48% survival) had substantialproportion at Warrengie and Gunner Samphge
both sites with poor overall survival. It is difficultderivetrends for a given ecosystemhen
site-specific factors may strongly influensarvival.

4.1.3Survivorship at zone level

Any discussion of survivorship in different zones is limited due to the lack of zone information
for many plantings, with 46% of plants located in polygons with no zone recorded.

Of the plantings where the zone was recordétere wasmoderate variationn survivorship

between zonesThose in the Sandhill zone were particularly poor; however, as stated in the
results above, this zone was only found at Warreng site with poor overall survival. In

contrast, the Sandhill zone fared well in the previoGslyNR& o6Hnamn o LI I yiAy3a
¢ above the 67% survival overall for that yepaand this may support the thought that the
preparation and planting method at Warrengie was more influential than the Sandhill
location.

While the Saline Edge zone am@ther Inland zone plantings had survival around 55%,
plantings where the zone was not specified were substantially higher at 69%.

4.1.4Survivorship at species level

While some species such bBsucopogon parviflorug%) andAcacia myrtifolig37%)showed

poor survivorship, many of these were small sample sizes that could be affected by a single
patch of dead plants. It should be noted that a large proportion (41%) of all dead plants were
unable to be positively identified to a genus or species level. As gweburvivorship data for

the majority of individual species are likely to be considerable -egémates and this
particular element of analysis is therefore unfortunately limited in value.

Additionally, it could be difficult at times to determine if sogeasses were dead or dormant.
However, grasses made up less than 5% of all identified plants and did not have a strong
influence on overall survivorship.

11
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Despitethese limitations, it should benoted that the most reliably identifiable species were
onesthat havefoliage that is eithetougher and more fibrous or less attractive to grazing
animals Eucalyptus diversifolissp.diversifolia(41% survival) anlflelaleuca lanceolata (50%)
are among the few species that saubstantialdie-off and also remained identifiable after
plant death.

Many trees and shrubs such &ucalyptusp. orAcaciasp. aregenerallydifficult to identify
once they have lost theifoliage and the lack of identification means thailant deathsare
not necessarily reflected in the statistics for those species.

At the other end of the scale, altriplex speciesagainrecorded over 90% survival, but this
will be skewed by the lack of identifiable dead plants as the soft foliage is quickbsldise
plant des

12
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4.1 .5Notable sites

Sites with high survivorship rates

The Grey & Mundoo,Mason Midway | p—-=s
infill and Hartnettsites were notable||
for their high success rates.

Grey & Mundoo was a Hindmars
Island site with infill plantingghat
proved difficult to survey,but the
areas surveyed showed excelleriapt
health and planting methodGuards
were intact and there was littlg
evidence of grazinglhere was a smal
sample size of 113 plants at this site.

Only 3 species were planted Btason
Midway Infill, but they wee all suited
to the site and surviving wellThe
terrain was sandyand slopingwith a
heavy cover of Ehrharta calycina
Corflute guards were used toestrict
kangaroograzing.There was a smal
sample size of 120 plants at this site.

Hartnett was alarge and diversesite
with only Allocasuarina verticillatéow
woodland plantings Control efforts
had successfully supressed weetxl
plants have established wellThere
were a large number of plants countef]
(1135) giving confidence in the
survival cout.

Figure4 - The three highest
survivorship sites in autumn 2014

TOP¢ Grey & Mundoo: 9%
survivorship

MID ¢ Mason Midway Infilt 95%
survivorship

BELOW; Hartnett: 87% survivorship

13
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Sites with low survivorship rates

Stes with survivorshipf less than50%
included Warrengie, Kindaruar Farnj,
Gunner Samphire, Poltalloch Inlar]
Dunes Infill and Sanders Samphirgll
other sites had more than 50%
survivorship.

Warrengie appeared to suffer from pog
weed control, with inmcent weed,
caltrop and 3corner jack all present. The|
quality of planting method was patchy],{#
and many plants were unguarded.

Kindaruar Farm had two distinct planti
areas. The Pink Gum woodland area

success was veipoor ¢ perhapsdue to
competition from remnant vegetation
The other area was sandy and open a
had better (but still modest) success.

Gunner  Samphire  had substantial | £
competition from problematic weeds| = -
including lucerng couch grass ang
kikuyu. There were alspatches with |[&
poor success close to existing remnant
vegetation, and competition may ag:jiIj
have been a factor in the poor survival.

Figure5 - Three sites with the lowest
survivorship levelsn autumn 2015

TOP¢ Warrengie 25% survivorship

MID ¢ Kindaruar Farm
26% survivorship

BELOW; Gunner Samphire35%
survivorship

14
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In looking for possible reasons for failure at these sitesre was no clear trend in terms of
zone or ecosystem typélowever, each of the sites had specific characteristics that appeared
to have a bearing on planting success.

The Warrengie siteould have benefitted from moreoordination between weed control and
planting While the site was structured in rows that wouldhve made weed control and
planting easier, site preparation and planting method appeared to be poor in many areas.
Some of the plants were not guarded, and the remaining plants were affectetidjack of

site preparation and weed control.

At KindaruarFarm, competition from the existingemnant vegetationwould have been a
factor in the poor success seen in that arééowever, survival in the other sandy loam patch
was also poor and could point to other influences revegetation success that were not
immediately apparent during monitoring. Weed control appeared to be adequate in the rows,
and guardingused mesh guards which were largely intact, but may have offered less
protection from drying winds.

At Gunner Samphire, the competitive pressure of remnaygetation was again perceived to
have been a factor, as well as the sandy soils and competition from dense weeds in open
areas, includindgucerne,and couch and kikuyu grasses.

Competition from the existing remnant vegetation is recognised as a factor that can have
negative effect on revegetation results, especially in low rainfall areas and dry years (Barron
et.al. (1996))Seedling planting within or adjacent to remnant vegetat or established trees

are likely to neecdextra input to improve establishment reliabilitythis may include watering

(with basins and/or irrigation), roetipping (see Barron et.al. (1996)) and earlier timing.
Obviously these treatments would need t&b O2y & A RSNBER WOdzt (1 dzNJ f t &
given site.

It appears therefore that local factors at these three sites¢luding physical site
characteristics, weed control and planting method, along with the long, dry period after
planting,are most lik¢y to have influenced revegetation survivorship succébss bw rainfall
(discussed below) may have exacerbated the impact of late or poopEfgaration and
planting on some sites as well.

4.1.6Low rainfall

Low rainfall after July 201%ontributed to driersite conditons than in the previous yeand
will be a major factor iseedling survival at many sitdRainfall measured at nearby locations
(refer to Tablell) was above average during early winter before dropmnfgstantiallybelow
the long term average the August to Decembeperiod.

Dry conditions were grticularly severe on sandy hilland cracking clay sojland may have
offset improvements made in planting techuoigg and higher rates of guarding, and some
sitesmay have exacerbated the impact of labe poorsite-preparation and planting
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Tablell- Monthly total rainfall (mm) across CLLMM planting region

April 2015to March 2016

2015 2016
Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar
Meningie 201516 62.8 544 204 75.0 432 204 18 346 122 39.8 48.4 26.0
Mean 196190 41.6 505 559 659 623 40.7 39.3 283 26.8 23.6 16.8 24.0
Goolwa 201516 86.0 750 26.6 77.2 500 184 48 88 48 19.0 654 236
Mean 196190 39.2 486 56.1 66.0 62.0 448 404 255 21.2 215 20.8 195
Finniss  2015-16 1086 658 21.0 71.0 376 234 34 120 7.8 254 448 19.6
Mean 196190 43.1 52.2 543 652 669 47.0 428 26.1 227 226 212 244

4.1.7Tree guards

Observations

Higher than mean
Lower than mean

The incidence of unguarded plamgaslow, with most plants protected by guards in a range
of forms, including nikk cartons, plastic film, plastic mesh acakflute. Most sitesutilised milk
carton guards, but 5 of the 15 sites were noted to be using stuibeitute guards The high
usageof guardsat most siteshashelped to protect seedlings fronveedy grasseand grazing

animals

Unguarded planthave eenobserved to have lower survivorship rates and plant health,

particularly at sites where thick pasture grasses are present. These grasses often smother

planted seedlingssubstantiallyreducing their chances of survival.

Most sites use paper guards whiare workingeffectivelyin most instances but were often
knocked overmissingor degradedat sites with high wind exposum intense browsing and

grazing
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Figure6 ¢ Unguarded plants aKindaruar Farnt, a below-average
survvorship sitewith heavy grazing

On Hindmarsh Island, most plants were guarded with plastic film guasie the previous
year. While these can musceptible to being blown away by wind in exposed sitesy have
been installed with good techniquendthe guards were working well to provide some weed,
weather and browsing protectigrseeFigure?.

Figure7 ¢ A Hindmarsh Ifand site (Farrow)

Determined grazing animalsay still gain access to plants, particularly with less sturdy milk
carton guards, which can fairly easily be pushed @aveemovedby kangarooser dug under
by rabbitsor hares(Figure8).

17
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Figure8 - Rabbit diggingsaround and under tree guards the plant was gone in this
instance

Guard removal

Some sites may benefit from earlier guard remdealsome species, as guards were observed
to be restricting their growthThis was seen in particular tite Hartnett, Meningie Lookout
Road and Wellington Dairies sites

Where plant growth rates @ high and guards aretact, some plants are growing oof the

top of the guardsand becoming tofheavy When guards at exposed sites are removed or
blow away, the plants are likely to buckle in the wind and dalltheir side. This could be
partially mitigated bymanuallyremoving guards when plants reach ttep of the guard, but
this may be costly

4.1.8Weedmanagement

Many sites contain high loads of weedy grasses sudirlartasp., Cynodon dactylomand
Cenchrus clandestinusand these are competing with planted seedlings for moisture,
nutrients and spaceMost of the weedy biomass is from last year or earlier, but the higher
than average summer rains will encourage regrowth and germination of these grasses.

Woodyweeds such akycium ferocissimurfmave been controlled across most sit€®llowup
weed control Wil be required to control seedlings emerging from the soil seedbank or
dropped by birdgseeTablel2for a list ofsite specifiananagement recommendatiofs
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4.1.9Planting method

The sites surveyed did not appear to utilise the successful scalping and ripping method seen in
previous years. Howeveonly one site¢ Wellington Lodge Lake Edgdill ¢ approached the

high growth rates seen at some sites in previous years, \pigmts growingover the top of
guards(Figure9). Thissite appeared to have been spot sprayed, with some patch spgagf

larger area®f weedy grasses

Strip and spot spraying were the most common site preparation methods. de@anting
layouts were mostly mor@atural, scattered layouts, rathethan the highly-structured rows
often seenat scalped sitegn previous years

There was no clear trend seen between sites that used spot spraying and scattered planting
versus those that used strip spraying and a row based planting layout.

Figure9 ¢ Vigorous growth at theWellington Lodgesite

4110 [/ 2YLI NRAz2Yy 6AGK GKS LINBOA 2 dza

While it can be difficulto make comparisons across planting years and sites due to the huge
range of environmental variables at plagme useful observations can still be made.

Firstly,while suvival is lower than in the previous two years, almost 60% of plants survived
through a very dry spring and early summ®itesgenerally showed googdlantingtechnique
and site preparation was adequate in most instances.

The dieoff of plants between thespring and autumn monitoring was higher than previous
years, with a drop of 25%, compared206% in2014 and19% in2013.However the drop was
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not alarminglyhigh and likely points tadifficult climatic conditions as the major reason for
lower survivorship, rather than any wider issues with the revegetation method.

4.1.11  Survey imitations

Mixed-age and infill plantings

Some sites containenhixed age and infill plantingandtime had to be taken to differentiate

2015 plantings from older oneb previous years, this was a particular problenHatdmarsh

Island sites but these did not form a large proportion of theurveyed2015 sites.In most

cases it was resolved by checking a number of indicators, including the apparent age of
seedlings and contibn of tree guards if they were present.

At Hindmarsh Island, ke the site maps showed the planned planting area, the actual area
planted in infill siteswas ofen not known from the mappingRichard Owen from the
Hindmarsh Island Landcageoup again helped with identifying the 2015 plantingssiie and
relocating transects where needed

In the few casesvhere the age was not easily determined and transects could not be
relocated, these areas were skippadd noted in the database

Siteswith few transectsor plants

Some sites had relatively few plants counted and the information gathatdidese sitesnay

not accurately reflect the ovail condition of the plantings in some caséssingle transect
with low survivorshipcan have a largbearing on the overall survivorship for a sitich may

or may not reflect true trends across the sitehis is difficult to remedy on small sites such as
Henshell (6 transects) where there may not be sufficient room to run more transects.
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5.RECOMMENDATIONS

5.1. Generalmanagement recommendations

Based on the results of the survivorship monitoring, kegommendatios proposed for
considerationnclude

1. Ensure that follow up weed control is maintained across sites, such as slaswegdy
grasses and removal or chemical treatmentof problematic weeds. Effective
implementation of thiswill involve regular checks on sites and reporting any emergent
weed outbreaks for management, along with continuing control measures for existing
weeds.

2.  Qontrol measuresshould beimplemented immediatelyon spreading weeds such as
Emex australi@nd Cenchrussp., and control should be continued on transformative
weeds such adycium ferocissimumRefer toSection5.2 for a list of site specific
management issues.

3. Continue to useguards around plantswherever possiblen future plantingsto reduce
grazing and competition from weedgrasses Use of guards appeared to be high,
althougha stronger guardi.e. corflute) may be of value at sites that are subject to high
levels of grazing or the presemof large numbers of kangaroos.

4. Remove guards at some sites, where plants are groain@f the top of the guards.

5. Seedling planted within or adjacent to remnant vegetation or established trees are likely
to need extra input to improve establishment reliabilitythis may include watering
(with basins and/or irrigation), roetipping (se& Barron et.al. (1996)) and earlier timing.
hogdAz2dzafée (GKS&aS UGNBIFIGYSyidta ¢2dz R ySSR (2
any given site.

6. Continue to verk with nearby landholders to report and manage the impacts of pest
animals such akares andabbits to minimise impacts on plantingghesespecieshave
substantialimpacts on site conditiorthrough diggings, and affegilant survivorship
through grazing pressure.

7. For sites with markedly low survivorship ratéagtors such as site preparatioand
planting methodshould be reviewed and recorde@hismay result in soménsight into
the factors that may have contributei plant deathand help prevent similar problems
occurringin future plantings.

8. Longterm monitoring: assess the sites aftels3ears(and beyond}o track longer term
survival and progress or trajectory against benchmarks for specific ecosysiéimss.
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would help to indicate the longeerm success of the plantings and aid in planning
adjacent and infill plantings to help continute transition of sites to a species
composition reflecting remnant native vegetatioRecognising that the methodology

used in this case was specifically for shibr§ N & dzNIA @t 2F GKS LINBO
it may not be appropriate for this longéerm purpose, especially on sites with multiple

years of infill planting, but a transect or quadrat based assessment could be used.

Where sites are subject to infill plantings, it is recommended that a different guard or a
painted stake is used. Marking painting the top of stakes could be done in bulk quite
quickly before being used in planting, and using a particular colour for a given planting
period would offer an easy way of identifying plants from other periods.

In reference t09. above: If different guards or painted stakes are not practicable, a
different method for monitoring infill sites needs to be designed. This may involve a
more adhoc method that is not tiedo the 50m transect, as it can be difficult to find
such a long stretch of plants in some sites. Whatever the method chosen, riemvain
dependent on finding the locations of the correct plantings from those who have
planned and planted the sitedt should be notel that using a different survey method
will limit the ability to compare restoration success between sites and across years.

Where justified, gound-truth planting areas posplanting to ensure monitoring
waypoints are generated within thelanted areas

5.2.Site specific mnagementrecommendations

Ste specific managementecommendationsresulting from autumn surveyare included in
Table 12. Recommendations resulting from the spring surveys were not revigitaihg
autumn monitoringdue to time constraints, but aralsoincluded for referencén Tablel3, as
someactionsmaystill be relevant.

Tablel12- Autumn 2016monitoring - management recommendations

Site name Location(E/N) Issue/recommendation

Hartnett Site Some plants have outgrown their guarggsemove guards
where appropriate.

Hoopman Infill Site Solanum linnaeanumand Lycium ferocissimurimfestation
on neighbouring property. Monitor and/or liaise wit
neighbouring landholder to control.

Meningie Lookout Road | Site Some plants have outgrown their guarggsemove guards

where appropriate.

Asparagus asparagoidesnerging

Xanthium spinosuron roadside near gates.

Continue followup control of Acacia salignand Lycium
ferodssimum
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Poltalloch Inland Dunes
Infill

Site

Two active rabbit warrens seen.

Sanders Remnant

Western side

Emex australi;mfestation

Eastern side

Kikuyu anducerne reinvasion requires follovup control.

Warrengie Site Cenchrussp., Tribulus terrestrisand Emex australisall
require control.
Wellington Dairies Site Some plants have outgrown their guarggsemove guards

where appropriate.

Wellington Lodge

E 34952 N 607852f
E 34956 N 607848
E 34957 N 607845
E 34951 N 607847/
E 34932 N 607852

Rabbit warrens.

Tablel3- Spring 2015nonitoring - management recommendations

Site name

Location (E/N)

Issue/recommendation

Alexandrina Dairies Across site Regeneratind.ycium ferocissimumequires follow up.
Remnant

Grey & Mundoo Transect 5204 JuvenileLycium ferocissimurgeen on transect 5204
Meningie Lookout Road | Across site Follow up is needed for regenerating weeds, particul;

Lycium ferocissimumnd Acacia saligna.

Hindmarsh Island

Transects 4784 an
4790

JuvenileLycium ferocissimuraeen on transects 4784 arj
4790.
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7. APPENDIX A. SITE DATASHEET

Plan ID:

Site Name:

Transects (WaypointID) completed:

Photo points taken:

Camera Ref #

Easting

Northing

Bearing

Height

Subjective Observation:

e.g. evidence of pest animals, general health/vigour of plantsvaeetl/pest impacts.
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8. APPENDIX B. TRANSECT DATASHEET

WaypointD: Transect Direction (compass bearing)
Observer
Date: Time:
Survey:
Line Aor B Species Alive Dead
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9.APPENDIX (GFULLSURVIVORSHIP RESULTS BY
SPECIES

Species Plants | Alive Dead | Survival (%)
Acacia brachybotrya 30 27 3 90.0
Acacia calamifolia 11 6 5 54.5
Acacia cupularis 21 20 1 95.2
Acacia dodonaeifolia 37 32 5 86.5
Acacia hakeoides 4 0 4 0.0
Acacia leiophylla 46 37 9 80.4
Acacia ligulata 1 1 0 100
Acacia longifolisssp.sophorae 96 43 53 44.8
Acacia microcarpa 3 3 0 100
Acacia myrtifolia 54 20 34 37.0
Acacia paradoxa 119 82 37 68.9
Acacia pycnhantha 253 155 98 61.3
Acaciasp. 2 0 2 0.0
Acacia spinescens 15 14 1 93.3
Adriana quadripartita 18 18 0 100
Allocasuarina muellerianssp 8 8 0 100
Allocasuarina pusilla 26 12 14 46.2
Allocasuarina verticillata 1000 645 355 64.5
Atriplex paludosa&sp 165 151 14 915
Atriplex rhagodioides 101 98 3 97.0
Atriplex semibaccata 119 110 9 92.4
Austrostipa elegantissima 9 5 4 55.6
Austrostipa flavescens 49 16 33 32.7
Austrostipasp. 129 105 24 81.4
Banksia marginata 2 0 2 0.0
Banksia ornata 71 43 28 60.6
Billardiera cymosa 253 210 43 83.0
Bursaria spinosasp 110 78 32 70.9
Callitris gracilis 146 102 44 69.9
Calytrix tetragona 10 8 2 80.0
Carpobrotus rossii 108 42 66 38.9
Clematis microphylla 65 65 0 100
Correa reflexaar. 14 2 12 14.3
Cyperus gymnocaulos 14 14 0 100
Dianella brevicaulis 179 123 56 68.7
Dianella revoluta 11 9 2 81.8
Dianellasp. 22 20 2 90.9
Disphyma crassifoliurssp 273 264 9 96.7
Dodonaea viscosssp cuneata 62 40 22 64.5
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Species Plants | Alive Dead | Survival (%)
Dodonaea viscosssp spatulata 173 121 52 69.9
Duma florulenta 3 3 0 100
Einadia nutanssp 1 1 0 100
Enchylaena tomentosaar. 224 197 27 87.9
Eucalyptus cosmophylla 14 14 0 100
Eucalyptus diversifolissp diversifolia 520 214 306 41.2
Eucalyptus fasciculosa 132 113 19 85.6
Eucalyptus incrassata 158 93 65 58.9
Eucalyptus odorata 98 87 11 88.8
Eucalyptus porosa 97 89 8 91.8
Eucalyptusp. 67 0 67 0.0
Ficinia nodosa 220 159 61 72.3
Gahnia filum 173 110 63 63.6
Goodenia ovata 2 2 0 100
Hakea mitchellii 85 75 10 88.2
Hakea vittata 11 6 5 54.5
Juncus kraussii 28 9 19 32.1
Kennedia prostrata 14 12 2 85.7
Kunzea pomifera 264 173 91 65.5
Lasiopetalum baueri 6 2 4 33.3
Leptospermum lanigerum 4 3 1 75.0
Leptospermum myrsinoides 123 61 62 49.6
Leucophyta brownii 25 25 0 100
Leucopogon parviflorus 70 5 65 7.1
Lomandra leucocephala 6 6 0 100
Lomandrasp. 7 7 0 100
Maireana brevifolia 10 6 4 60.0
Maireana oppositifolia 56 55 1 98.2
Melaleucaacuminatassp acuminata 7 2 5 28.6
Melaleuca brevifolia 1 1 0 100
Melaleuca halmaturorum 619 471 148 76.1
Melaleuca lanceolata 337 168 169 49.9
Melaleuca uncinata 86 58 28 67.4
Muehlenbeckia adpressa 2 2 0 100
Muehlenbeckia gunnii 12 12 0 100
Myoporum insulare 151 120 31 79.5
Olearia axillaris 443 361 82 81.5
Olearia ramulosa 39 36 3 92.3
Pelargonium australe 109 102 7 93.6
Pittosporum angustifolium 17 14 3 824
Poa labillardieri var. labillardieri 16 16 0 100
Poasp. 124 121 3 97.6
Pomaderris paniculosssp 6 6 0 100
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Species Plants | Alive Dead | Survival (%)

Puccinellia stricta 48 1 47 21
Rhagodia candolleanssp 294 281 13 95.6
Rytidosperma caespitosum 104 88 16 84.6
Rytidospermasp. 9 0 9 0.0
Senecio odoratus 1 1 0 100
Senecio spanomerus 18 3 15 16.7
Solanunlaciniatum 20 15 5 75.0
Tetragonia implexicoma 73 73 0 100
Themeda triandra 50 46 4 92.0
Threlkeldia diffusa 19 19 0 100
Vittadinia australasicaar. 12 10 2 83.3
Vittadinia cuneatavar. 8 7 1 87.5
Vittadinia sp. 73 66 7 90.4
Wahlenbergiasp. 10 8 2 80.0
Xanthorrhoea semiplanssp 10 10 0 100
Dead (unknown species) 1784 0 1784 0.0

Total 10749 | 6394 4355 59.5
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10. APPENDIB. INDIVIDUAL SITE SUMMARIES

10.1.Notes forreferring to this section

Included sites

Only sites surveyed duriraptumn 2016 arancluded in this section. Details of sites surveyed
in spring 2015 are included in the spring interim report (Tuck & Barron 2015).

Detailed site survivorship data

Plant counts by sitare available in the tables ifection 3.In some cases, a site justgie
further details to be included in this report due to pagurvivorshipor large changes betvem
the spring and autumn count#hjis is includedvith the site notes This waythe most relevant
data is highlighted.

Full survivorship count data for eachsite, including dead and alive by polygon,
zondecosystem transect,andspeciesjs available in the databaseirvival_rel.accdb
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10.1.1 Carol Block PlaniD447

10.1.1.1 Site map
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10.1.1.2 Site photo

10.1.1.3  Survivorship results

Spring2015 Autumn 2016
Carol Block Alive Dead Alive Dead
932 149 1220 887
Survival 86.2% 72.7%

Planting areas were across baimphire and inland ecosysteniBhe samphire areahowed
good survivorship and plant vigno Other areas were very patchwith poor plant vigar in
many areagnd competition fromweedy grasss

Grazing pressure was low and guards were largely intamtoss the site, species such as
Melaleuca halmaturorunand Allocasuarina verticillatavere surviving well.
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Grey and Mundoc PlaniD552

Site map
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10.1.2.2 Site photo

10.1.2.3  Survivorship results

Spring 2015 Autumn 2016
Grey and Mundoo Alive Dead Alive Dead
45 6 110 3
Survival 88.2%% 97.3%

Most transects werdocated in unplanted areasnd only a small numbewere able to be
surveyed As a result, a small number of plants were counted and while survivorship was very
high at 97%, the sample size was relatively snide survival count in autumn 2016 was
actually higher than the count in spring 2015, an@vhile unusualg was made possib by
different transect locations and a relatively small sample size

The planted areasvere mostly along saline watercourse and wetland edges, andhhbalth
and survival of seedlings was generally very good.
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10.1.3  Gunner Samphire PlaniD449

10.1.3.1 Site map
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10.1.3.2 Sitephoto

10.1.3.3  Survivorship results

Spring 2015 Autumn 2016
Gunner Samphire Alive Dead Alive Dead
743 247 340 646
Survival 75.1% 34.5%

Survival was poor and patchy, with nearly all plants on some transects being Ceawhll
survival & the site droppedby 40% from gring 2015 toautumn 2016.Competition from
lucerne couch andkikuyu in open areadias made survival difficult. It is also possible that
pressure from remnant vegetation has also provided competition for the seedlings planted
close by.

Two zmes were planted, with th&ucalyptus diversifolimalleezone recordingsubstantially
higher survival (47%) thahe Samphire Shrubland zoi(27%) Melaleuca halmaturorumvas
generally good across alutumn sites (76%) but struggled at Gunner Samplviith 50%
survival.
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10.1.4 Hartnett - PlaniD431

10.1.4.1 Site map
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10.1.4.2 Site photo

10.1.4.3  Survivorship results

Spring 2015 Autumn 2016
Hartnett Alive Dead Alive Dead
1283 105 979 156
Survival 92.4% 86.3%

Survival across the Hartnett site was excellent given the dry summer conditions. While fairly
high loads of weeds were presetthe earlier weed control noted in the Spring surveys has
been beneficiabnd plants have established well. Plant health and grtwievels were high

and excellent species diversity wsesenc with more than 40 species recorded

Grazing pressure appeared to be low and most guards were still intact. Some plants have
outgrown their guards and would benefit from guard removal.
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10.1.5 Henshell- PlaniD433

10.1.5.1 Site map
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10.1.5.2 Site photo

10.1.5.3  Survivorship results

Spring 2015 Autumn 2016
Henshell Alive Dead Alive Dead
450 139 290 210
Survival 76.4% 58.0%

Survivorship was moderate at &and plant health was generally poor in the remaining
seedlingsThe impact of hot dry weather was compounded by the cracking clay soils at this
site. Weed loads are generally high and there is a particular issue with rye grass.

Plantings in the soutlwvestern planting zone showed better health than those in the neorth
east. Some signs of grazing by kangaroos were noted.
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10.1.6 Hindmarsh Island PlaniD434

10.1.6.1 Site maps
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10.1.6.2 Site photo
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10.1.6.3  Survivorship results

Spring 2015 Autumn 2016
Hindmarsh Island Alive Dead Alive Dead
157 12 161 57
Survival 92.9% 73.%%

A small number of plants were counted across the Hindmarsh Island siteseddiingsvere
generallysurviving well and showing good vigour.

At the Gilbert and Lane site, survivorship was patchy on areas with cracking clay soil, but was
otherwise good. The northern transects were not planted and 2015 plantings were too
difficult to distinguish from other plantings in the area.

At the Farrow site, all transects in the southern area had to be moved as the plaméag
was west of the polygon. This common in the Hindmarsh Island plantings whepanting
areasare moved to suit the conditions.
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10.1.7  Hoopmann Infill- PlaniD469

10.1.7.1 Site map

Transect start
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10.1.7.2 Site photo

10.1.7.3  Survivorship results

Spring 2015 Autumn 2016
Hoopmann Infill Alive Dead Alive Dead
Not surveyed 306 305
Survival - 50.1%

A dry and sandy site with beleaverage survivorship of 86 Allocasuarina verticillatavas
widely planted but struggled on the sandy rises witl¥&urvival (not including plants that
O2dzf Ry Qi oManydéxdgudopdgdiparkfio@sseedlings were also counted, with
just 5 survivorgrom 70 plants identified.

There was competition from weedy grasses, but no other major weed or grazing @sues
site. However, here is a severe Apple of Sodo8olanum linnaeanujrandAfrican Boxthorn
(Lycium ferocissimujrissue on a neighbouring property which should be monitored, as it has

the potential to spread into the plantings over time.

46




BarronConsulting: CLLMM Vegetation Survivorship MonitoringgZ0antings)

10.1.8 Kindaruar Farm PlaniD454

10.1.8.1 Site map
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