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EXECUTIVE SUMMARY 

New South Wales Roads and Maritime Services (Roads and Maritime) is required to implement
	
translocation strategies for threatened flora species, where translocation is assessed as feasible, for a 

construction stage incorporating Sections 1 and 2 and Soft Soils Early Treatment Works of the
	
Woolgoolga to Ballina Pacific Highway upgrade. In accordance with the translocation strategies, material
	
has been removed from the construction corridor for direct transplants and/or seeds and cuttings have 

been collected for nursery propagation and growing on. In addition, the strategies set out requirements
	
for monitoring and reporting. This 2017 annual report for Year 2 includes the results of formal monitoring 

inspections conducted in spring 2016 and autumn 2017, with earlier baseline and monitoring results 

included for comparison.  


Nine flora species have been translocated, or prepared for translocation. These are:
	

Green-leaved rose walnut Endiandra muelleri subsp. bracteata  (now discontinued)
	
Hairy joint-grass Arthraxon hispidus 

Moonee Creek Quassia Quassia sp Moonee Creek (now discontinued)
	

Lepidosperma Coaldale 
Noah’s false chickweed Lindernia alsinoides 
Slender screw-fern Lindsaea incisa 
Square-fruited ironbark Eucalyptus tetrapleura 
Square-stemmed spike-rush Eleocharis tetraquetra (now discontinued) 
Tall knotweed Persicaria elatior 

Nine receiving sites have been employed to date, some with multiple species. Methods have included 
direct transplant (plants, soil slabs including plants and/or soil-stored propagules) and planting out of 
nursery raised cuttings, seedlings or grown on harvested seedlings. Monitoring locations have been 
established at each receiving site for each species present. 

Initial translocation actions are complete for some species while intermediate steps (propagule collection 
and nursery production) are still underway for others. Seed from Square-fruited ironbark has proved 
difficult to collect. Adaptive actions have been implemented where the results of initial translocations 
have been unsatisfactory (as a result of adverse climatic conditions, non-optimal timing of translocations 
and marsupial/cattle grazing). Success has been mixed and further supplementary actions have been 
undertaken where prospects for achieving targets can realistically be improved.  

The translocations have been formally evaluated against targets. Generally, the ecological processes of 
development of the translocated populations are slow in relation to the timeframe of the monitoring 
program. Translocation has been discontinued for three species (removal of species not required or no 
feasible opportunities for advancement towards targets). For those species for which actions and 
monitoring are continuing, progress  

Hairy joint-grass Reasonable progress towards targets at Trustums Hill 
Lepidosperma Coaldale No formal targets set but propagation and establishment stages satisfactory 
Noah’s false chickweed Recent re-plantings conducted successfully 
Slender screw-fern Limited establishment, but useful trials of experimental techniques 
Square-fruited ironbark Good early establishment for a small number of plants, propagation 

continuing 
Tall knotweed Large seed inputs into an existing populations, results of translocation 

actions will be difficult to separate from ongoing population development. 
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1. Introduction 
1.1 Project background 
New South Wales Roads and Maritime Services (Roads and Maritime) has approval for the Woolgoolga 
to Ballina (W2B) Pacific Highway upgrade project under Part 5.1 of the NSW Environmental Planning 
and Assessment Act 1979 (EP and A Act) and the Commonwealth Environment Protection and 
Biodiversity Act 1999 (EPBC Act). In accordance with the NSW Minister’s Conditions of Approval 
(MCoA) D7, Flora Translocation Strategies have been prepared and partly implemented, in stages.  

The project is divided into 11 sections, of which Section 1, from Woolgoolga to Halfway Creek (17 km), 
and Section 2, from Halfway Creek to Glenugie (15 km), have been the subjects of a Flora Translocation 
Strategy for Sections 1 and 2 (Roads and Maritime 2015a). In addition, due to the presence of soft soils 
in the vicinity of the Clarence River and Richmond Floodplains, initial works have been required in 
advance of the main construction of the highway. A second Flora Translocation Strategy specifically 
addresses Early Works Soft Soil Treatments Works (Roads and Maritime 2015b) and includes 
threatened flora species occurring in parts of Sections 4, 5 and 8.  

A total of nine species were identified for translocation (Table 1). Eight species were identified in the 
translocation strategies. An additional undescribed species, Lepidosperma “Coaldale”, not currently 
listed as threatened, was located in pre-clearing surveys and also identified for translocation. 
Lepidosperma “Coaldale” was located at Wells Crossing in Section 2. 

Table 1: Flora species identified for translocation 
Common name Scientific name TSC Act 	 EPBC Section 1 Section 2 Soft 

Act Soils 
Green-leaved rose 
walnut 

Endiandra muelleri subsp. 
bracteata 

E x 

Hairy joint-grass Arthraxon hispidus V V x x 

Moonee Creek 
Quassia 

Quassia sp Moonee Creek E E x 

Lepidosperma Coaldale x 

Noah’s false 
chickweed 

Lindernia alsinoides E x 

Slender screw- Lindsaea incisa E x x 
fern 
Square-fruited 
ironbark 

Eucalyptus tetrapleura V V x* x 

Square-stemmed Eleocharis tetraquetra E x 
spike-rush 
Tall knotweed Persicaria elatior V V x 

* Square-fruited ironbark was detected in Section 1 during pre-clearing surveys and is additional to documentation in 
the relevant translocation strategy. 

The strategies set out methods to be used for translocation, receiving sites suited to establishment of 
new populations and performance targets, including no net loss of plants, establishment of self 
sustaining populations and the generation of new knowledge about translocation techniques. It was 
acknowledged that translocation would be difficult or experimental for some species and that appropriate 
seasonal conditions would be necessary for a reasonable chance of success. 

A monitoring and status report (Landmark Ecological Services 2017) was prepared to document the 
results of Year 1 translocation actions. Further inspections have been undertaken during Year 2. 

1.2 Project roles 
Bushland Restoration Services Pty Ltd undertook site- and species-specific planning from the broad 
strategies, prepared the receiving sites, carried out translocation actions and undertook maintenance. 
Landmark Ecological Services Pty Ltd carried out monitoring inspections, evaluation and reporting. 

Translocation Monitoring, Sections 1 and 2 and Early Works Soft Soil Treatment Areas. Annual Report 2017 1 



 

 
 

 

  

 
 

 
  

  
 

 
  

  
  

 
 

 
 

 
 

 
  

 
 

 
 

 

 
 

   
 

 

 
 

1.3 Monitoring schedule 
The strategies require that monitoring inspections are conducted quarterly for the first year; every six 
months in the second year and once a year thereafter. Informal inspections were also undertaken in 
conjunction with management actions. In Year 2, formal monitoring inspections were conducted in spring 
2016 (overview November followed up with detailed observations during December) and May 2017. 
Planting continued into June-July 2017 (July plantings included here although beyond Year 2 reporting 
period) and baseline data were collected and included with this report. Cumulative results are presented. 

1.4 Translocation progress 
Translocation actions have continued during Year 2, achieving some limited successes. Difficulties in 
Year 1, including sub-optimal timing of translocation actions resulting from delayed access to donor sites 
and extreme dry conditions, had resulted in generally poor survivorship. The translocation of soil 
containing stored seed and shedding of seed from translocated plants had, however, produced potential 
for new seedling emergence during Year 2. Monitoring continued wherever there was potential for seed 
survival in the soil. Hence, observations of apparently unsuccessful translocation actions have continued 
since resprouting from rhizomes (Square-stemmed spike-rush) and germination from soil-stored seeds 
(Noah’s false chickweed, Tall knotweed) has been considered possible. 
In Year 2, adaptive actions for under-performing translocations have been undertaken where assessed 
as feasible to advance towards targets. 

New plantings have been successfully established for Square-fruited ironbark, Lepidosperma “Coaldale” 
and Noah’s false chickweed – the latter replacing plants that have suffered from adverse climatic 
conditions and grazing. Translocation actions for Square-fruited ironbark remain incomplete as a result 
of difficulties in obtaining seed, but plantings have been successfully conducted. Slender screw-fern has 
persisted with low survivorship through a prolonged dry period and has been augmented with new 
plantings of nursery material. Slender screw-fern is known to die back in dry conditions and resprout 
when soil moisture improves. There are early signs that actions undertaken for Tall Knotweed and Hairy 
joint-grass have achieved seed input into existing populations. 

Weather conditions have been unusually dry for much of the translocation period, delaying plantings and 
producing poor conditions for development. Many translocated plants are wetland species. In contrast, 
brief wet periods have produced severe flooding events which have delayed some plantings and 
restricted access to some sites. 

Weed management has been conducted and fencing erected where required (Kangaroo Trail Road). 

As noted for Year 1, Green-leaved rose walnut, prepared for a translocation event that later was not 
required, is no longer subject to monitoring,  although some weed management has been continued at 
the site. 

A summary of the progress of the translocations is provided in Table 3 and full details provided in 
Appendices 1 and 2. Appendices 1 and 2 also include details of methods used for each translocation. 

An evaluation of the progress of the translocations is included in Section 5. 
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1.5 Rainfall 
The monthhly rainfall data for wweather stattions close  to  the  souuth (Lower Bucca) annd north 
(Ulmarra) oof Sectionss 1 and 2 a nd represe entative of t he Soft Soiils Treatme ent Areas (HHarwood 
Island) wa s extractedd in June 20017 from th he Bureau oof Meteoroloogy websitee. Weather stations 
for which data was available aat least froom 1960 too present were seleccted for illuustration 
purposes. 

Summer a and autumn 2015-16 wwere unusuaally dry, butt were followwed by veryy heavy rai n during 
an east cooast low in early Junee 2016. Sooil moisture conditions improved dramaticallly in the 
short term , but a furtther dry summmer periood followed . January 22017 rain wwas heaviesst in the 
north of thhe study areea. Cyclonee Debbie pproduced mmajor floodinng in Marchh 2017, ressulting in 
good, thouugh seasonaally late, plaanting cond ditions once flooding haad abated ssufficiently tto permit 
site accesss. 
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Source http://www.boom.gov.au/climate/data /index.shtmml extracted 1 June 20116 

2 Metthods 
Data coollection for monitoring was consisstent with thhe methods identified inn the threateened 
flora traanslocation sstrategies (Roads and Maritime SServices 20115a and b), and followeed the 
interpreetation of Jaacobs (20144) where appropriate. 
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Data collected, as relevant to site and species, included: 
Genus, species and subspecies. 
Identifier – unique plant number. 
Location – location; easting, northing & description. 
General condition – score on a scale of 0 to 5, where 0 is dead and 5 is excellent. 
Leaf condition – healthy/unhealthy, colour, vigour. 
Flower/fruit – flower/fruit presence. 
Length of new shoots – average length of new shoots (estimate) and abundance of new 
shoots (counts or basic scale). 
Disease symptoms – evidence of disease (including presence / absence of Myrtle Rust, 
Cinnamon Fungus) 
Recruitment. 
Evidence of any other damage or disturbance. 
Plant community type. 
Canopy cover. 
Mid-storey cover. 
Ground-layer cover and composition. 
Weed abundance and composition. 
Recruitment of canopy and mid-storey species. 
Climatic events (e.g. drought, flood, unusually cold winter temperatures etc.). 
Maintenance carried out – when and what kind of maintenance carried out at the site 
since the last monitoring 
Any other ecological impacts. 

Habitat monitoring transects (following Jacobs 2014) were set up in central locations within 
each planting area. Transects were 20m long, oriented N-S and marked with double pink 
flags on tree trunks or stakes. 

Habitat data collected included: 
 Dominant flora species in each structural layer 
 Prevailing site conditions and (ie soil moisture, climate, and water levels and flow) 
 Landscape parameters (ie landform, drainage, slope and aspect) 

Cover of vegetation layers was recorded using the 20 metre transect with the canopy and 
midstorey (greater than one metre high) cover recorded as percentage foliage cover every five 
metres (four points) along the transect. 

Groundcover attributes were recorded at every metre (20 points) as either forb, grass, shrub 
(less than one metre high), bare/water, litter or exotic 

For species with growth forms not suited to counts and measurements of individual stems, eg 
Hairy joint-grass and Slender screw fern, area- and cover aundance-based measurements were 
preferred in order to track growth and development. 

Translocation Monitoring, Sections 1 and 2 and Early Works Soft Soil Treatment Areas. Annual Report 2017 9 



 

 
 

 

 

 
  
 

 
  

 
  

 

 

   

 
 

 
   

   
  

 
 
 

  
  

   
 

 

 
 

 
 
 
 

Photographs were taken at each location including:  


 Habitat view from north point of transect
	
 Individual plants and/or clusters of plants, insect attack, dieback and habitat conditions. 


Where populations or individuals of the translocated threatened flora species  were present in 
 	
the vicinity of the receiving site, a sample of a reference population was identified at the time of
	
translocation and marked in order to compare the growth and development of plants that have
	
been translocated.
	

3 Results 
3.1 Monitoring locations 
The strategies set out details of flora species to be translocated, including locations of donor 
populations and of receiving sites (Table 3). Multiple options for receiving sites are generally 
provided. In some instances, plants had been shared between two receiving sites to spread 
risks or to optimise use of best-suited habitat. 

Multiple species were translocated to some of the receiving sites, in which case habitat 
monitoring transects were usually set up for each species. Monitoring locations were 
established at eight receiving sites, summarized as follows (Table 4) and mapped (Figure 1). 
Most monitoring locations include marked habitat transects. 

Table 4 Summary of receiving sites and monitored threatened species 

Mahogany Drive Lepidosperma “Coaldale” 

Pillar Valley Square-fruited ironbark 

Yaegl NR south Tall knotweed 


Trustrums Hill Hairy joint-grass 

Location Species 
Kangaroo Trail Noahs false chickweed, Slender screw fern, Hairy joint-grass 
Halfway Creek Crossing Noahs false chickweed, Square-stemmed spike-rush 
Yuraygir SCA Noahs false chickweed 

Yaegl NR central Tall knotweed 

Translocation Monitoring, Sections 1 and 2 and Early Works Soft Soil Treatment Areas. Annual Report 2017 10 



 

 
 

 

       

 

Figure 1 Loocations of reeceiving sitess 
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4 Discussion 
In Year 1, factors including a very dry summer and autumn period delayed some translocation 
actions and affected the success of others. Similarly dry conditions affected survival and 
development during Year 2. In addition, flood events caused damage to some sites, in particular 
at Kangaroo Trail. 

In Year 1, standard nursery techniques were employed to successfully raise seedlings of 
Square-fruited ironbark, to grow on seedlings transplanted from the field (Tall knot-weed), to 
grow on plants from rhizome division (Lepidosperma “Coaldale”) and to strike and grow on 
cuttings (Noah’s false chickweed). These techniques were used in Year 1 where additional 
plants were required e.g. further seed collection for Square-fruited ironbark, cutting propagation 
for Noah’s false chickweed. Seed collection and propagation were continued in Year 2 for 
Square-fruited ironbark. Low levels of seed production, and the limited proportion of fertile seed 
found within the chaff, may contribute to the threatened status of Square-fruited ironbark. 

The technique of transplanting slabs of soil containing clumps of plants had been moderately 
successful in Year 1, where it had been employed for Noah’s false chickweed, Slender screw-
fern, Hairy joint-grass and Tall knotweed.  

Noah’s false chickweed has transplanted successfully. The species has a short lifecycle, 
producing flowers and seeds within a growing season (some plants were flowering when 
planted), so it will be worth continuing observations at sites where success has been short-lived, 
since seeds may have been incorporated into the soil seed bank and may germinate and 
develop in subsequent seasons. Adverse climatic conditions and grazing damage have resulted 
in poor outcomes, but new plantings have good prospects. 

For Slender screw-fern, the slab/ clump transplant technique has produced limited success, 
despite the recognised difficulty of transplanting the species. Disturbance generally kills the 
plants, so taking a large soil mass that minimises root disturbance appears to be key. Direct 
transplant to the field has had limited success (dry conditions), and small clumps have 
established in the nursery, with early establishment satisfactory. 

Hairy-joint grass was transplanted with reasonable success in the short term. Maintaining 
suitable conditions (removal of competing biomass) will be necessary for persistence along with 
a suitable soil moisture regime and management of encroaching saplings. 

Tall knotweed was transplanted successfully. Young plants developed through their lifecycle 
while the transplant of over-mature plants was also worthwhile as capsules developed and 
shed seed. Limited seedling emergence presumed from seed shed by transplants is promising. 

Development from soil-stored propagules 

No success has been achieved to date where slabs of soil from sites containing soil-stored seed 
of the target species were transplanted. In Year 1, the technique was used for Noah’s false 
chickweed, Square-stemmed spike-rush, Hairy joint-grass and Tall knotweed (dead plants with 
soil at their bases were also employed in the latter species). Observations continued in Year 2 
but no plants were recorded. Continuing observations will be carried out in line with monitoring 
schedules. 

All species have seeds which are capable of survival in dormant condition in the soil. Rhizome 
fragments of Square-stemmed spike-rush may also be present in soil. 

Translocation Monitoring, Sections 1 and 2 and Early Works Soft Soil Treatment Areas. Annual Report 2017 14 



 

 
 

 

  
 

  

 
  

 
 

 

 
    

   
 

   

  
   

 

 
 

    
 

 

 

  
  

 

  
  

  
  
   

   
  

 
 

 
  
  

 
 

    
  

 

  

This technique was employed to supplement other methods, or, in instances where plants could 
not be located at the survey locations provided. The technique was a means of maximising the 
potential for capture of material from a recorded location. Survey records were two years old or 
older, environmental conditions may have changed and altered the natural occurrence of the 
plants. In addition, locations were approximate, having been recorded with hand-held GPS 
(usually +/- 3-5m). In some instances, (Redbank Creek area) searches and propagule collection 
were conducted in non-optimal seasonal conditions due to access problems and the 
construction schedule. 

Failure to achieve seedling emergence from the transplanted soil may be due to: 

	 Uncertain seed density. In the case of Hairy joint-grass at Redbank Creek, soil was 
collected from the approximate location of two plants located in Biosis’ (2014) survey. 
Soil-stored seed was likely to have been low in density or may have been absent. 

	 A short delay between collection and planting (due to access problems, construction 
schedule and logistics) was necessary for some translocations conducted in Year 1. 

	 Dry conditions. The target species require swamp or seasonally wet habitats. Dormancy-
breaking requirements for seeds are not known in detail for the target species but may 
include soil disturbance, a specific light regime, temperature fluctuations and wet/dry 
cycling. The wet conditions required for development have been intermittent.  

Continuing monitoring may detect germination and development in subsequent seasons. The 
potential for success of the method is difficult to gauge, but may be successful and cost-
effective when seed soil density is adequate and environmental conditions are suited. 

Development and maintenance stages 

A new fence at Kangaroo Trail is likely to significantly improve prospects for plants within the 
enclosure. Weed management, mainly exotic grasses, has been ongoing. All sites have been 
managed successfully for weeds and encroaching vegetation as required. 

5 Evaluation 
Formal evaluation of translocation progress, follows translocation planning set out in Sections 
2.6 of the respective translocation strategies. 

One aim of the translocations is to achieve no net loss of the flora species for which 
translocation was assessed as feasible. The extent of direct impacts to the plants had been 
assessed in 2014 surveys and tabulated in the translocation strategies (reproduced in Table 6). 
Quantities had been expressed as counts of individuals and, for some species, areas of 
occurrence. 

A number of issues arise when the survey results are used for evaluation, but : 
 Some species are ephemeral and their abundance and distribution vary seasonally; 
 Count data is difficult to replicate for species such as Slender screw fern and Noah’s 

false chickweed, for which individual plants will be delineated differently by different 
observers; (generally an area and cover abundance measure has been preferred for 
such species) 

	 Methods for collection of original survey data are not documented in a form that will 
facilitate consistent replication. 

The targets were reviewed in the process of pre-translocation planning. Limitations including 
seasonal variation in abundance remain. 

Translocation Monitoring, Sections 1 and 2 and Early Works Soft Soil Treatment Areas. Annual Report 2017 15 



 

 
 

 

 
  

 
     

    
 

 
 

 

  
 

 

    

 
      

 
 

 

      
  

      
   

 
 

      
 

 
 

      
   

 
   

   
  

  

   
   

   
   

   
  

   

 
    

  
  

  
   

  

 
 
  

1 

Table 6 Abundance and area targets   
Based on 2014 survey results  
# later survey results 
Section Location Species		 Clearing Area Revised targets 

No  Area 
individuals (ha) 

Cassons Creek (formerly 
referred to as Corindi 
Creek)		

Slender screw fern 2820 0.013 Counts provided are unlikely to represent 
individuals. Area target with typical cover 
of 5-10% is preferred. 

1 Redbank Creek 	 Square-stemmed spike- 185 0.041 Species not detected at the time of 
rush translocation 

1 Redbank northern tributary Hairy joint-grass 	 2 Very low abundance of limited relevance 
as a target. Plants not observed at the 
time of translocation. 

1 Redbank northern tributary Noahs false chickweed		 1811 Count of number of individuals accepted 
as a target although plants layer and are 
difficult to separate into individuals. ~1000 
plants have been planted and will expand 
laterally, rooting along stems to produce 
more individuals. 

1 Redbank northern tributary 	 Square-stemmed spike- 68 0.774 Species not detected at the time of 
rush translocation 

1 Dirty Creek  Range north Moonee Quassia 73 0.080		 Difficult to delineate individuals of this 
clonal species. Translocation attempt 
using cuttings has failed, target is of 
limited relevance. 

2 
Wells Crossing north Square-fruited ironbark 
Wells Crossing Square-fruited ironbark 302 4.355 

No of individuals accepted as target 
No of individuals accepted as target 

2 7 0.022 
2 # Wells Crossing north Lepidosperma Coaldale 16 	 Count of 16 rhizomes accepted as target. 

35 plants produced (intact rhizomes and 
divided rhizomes). 

2 Bald Knob Tick Gate Road Square-fruited ironbark		 170 5.045 No of individuals accepted as target 
south 

2 
Glenugie south Square-fruited ironbark 
Bald Knob Tick Gate Square-fruited ironbark 3 0.215 

No of individuals accepted as target 
No of individuals accepted as target 

2 2 0.341 
2 Glenugie 

Square-fruited ironbark 
Square-fruited ironbark 83 7.128 

No of individuals accepted as target 
No of individuals accepted as target 

2 Franklins Road 205 3.320 
2 Franklins Road north Square-fruited ironbark 52 0.426 

No of individuals accepted as target 
No of individuals accepted as target 

4 South Arm north Tall knotweed 6 0.087 

4 South Arm north Tall knotweed		 6 0.087 No of individuals accepted as target 

4 Maclean interchange Tall knotweed 12 0.022 
4 

Yaegl south 
Maclean interchange Green-leaved rose walnut 0 0 

No of individuals accepted as target 
n/a (not translocated) 

5 

No of individuals accepted as target 

Tall knotweed 1 0.001 
5 

Yaegl central west 
Yaegl central east Tall knotweed 

No of individuals accepted as target 
5 0.023 No of individuals accepted as target 

5 Tall knotweed 
5 Yaegl north Tall knotweed 7 0.071 No of individuals accepted as target 
8 Trustums Hill Hairy joint-grass 38 0.256 Difficult to delineate individuals of this 

clumping species. No of individuals 
accepted as target 

Translocation Monitoring, Sections 1 and 2 and Early Works Soft Soil Treatment Areas. Annual Report 2017 16 
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Evaluation – Soft Soils 


Species  Hairy joint‐grass 	 Tall knotweed 

Aim 	 Create a self‐sustaining population 

Objectives	 Plants complete their lifecycle and regenerate successfully 

Performance  At least 50 plants germinate and set seed each year 
criteria 

Threshold 	 Less than 30 plants germinate and set seed in any one year 

Corrective action 	 Undertake searches for suitable local donor populations, 
collect seed, nursery propagate or clump transplant. Re‐
evaluate site moisture gradients to best target suitable 
planting sites. 

Evaluation and  Site 1 
actions 

No germination observed as biomass management is 
required to re‐instate suitable conditions for germination 

Site 2 

New plants have developed, difficult to count germinants 
but judged as meeting performance criterion in Year 2. 

Maintain a self‐sustaining population. 

Plants complete their lifecycle and regenerate successfully 

At least 30 plants germinate and set seed each year 

Less than 20 plants germinate and set seed in any one year 

Undertake searches for suitable local donor populations, 
collect seed, nursery propagate or clump transplant. Re‐
evaluate site moisture gradients to best target suitable 
planting sites. 

Plants have died back and two short‐lived seedlings 
observed. Findings are difficult to interpret since the 
translocation augments an existing population. The species 
is ephemeral and control plants have also died back. The 
addition of substantial amounts of seed to the system has 
been documented and  is likely to have positive medium to 
long term impacts on the population.  

Further observation during the coming growing season is 
recommended before any corrective actions are 
considered. 

Aim  Increased knowledge of the threatened plant species Increased knowledge of the threatened plant species 

Objectives Relevant project results and observations documented.  Relevant project results and observations documented. 

Performance   Reporting to Include e.g. detail of growth and seeding  Reporting to Include e.g. detail of growth and seeding 
criteria  periods and results of nursery tasks.  periods and results of nursery tasks. 

Threshold  Reporting incomplete   Reporting incomplete  

Corrective action  Project manager to address with sub‐contractors  Project manager to address with sub‐contractors 

Evaluation and  Reported in 2016 and current annual reports Reported in 2016 and current annual reports 
actions 

Aim 	 Achieve no net loss in local plant populations being 
impacted by the project 

Objectives	 Original number of individuals and area re‐established 

Performance  Compare with donor site. 70% of original cover of plants 
criteria  established over an area equivalent to original in Year 1, 

increasing to 100% cover by Year 5 

Threshold 	 >50% of original cover of plants established over an area 
equivalent to original in Year 1 or similar levels below 
target in subsequent year 

Corrective action 	 Undertake searches for suitable local donor populations, 
collect seed, nursery propagate or clump transplant. 

Evaluation and 	 Site 1 Plants not established but biomass has been reduced 
actions	 and may stimulate germination. A further season of 

observation is recommended before corrective actions are 
considered. 

Site 2 Plants well established and approaching threshold. A 
further season’s observation is recommended before 
considering corrective actions. 

Achieve no net loss in local plant populations being 
impacted by the project 

Original number of individuals and area re‐established 

Compare with donor site. 70% of original cover of plants 
established over an area equivalent to original in Year 1, 
increasing to 100% cover by Year 5 

>50% of original cover of plants established over an area 
equivalent to original in Year 1 or similar levels below 
target in subsequent year 

Evaluate options for sourcing more propagation material 
from neighbouring patches, collect additional seed, 
following guidelines for sampling 

Plants have died back, observations difficult to interpret 
(see above).  

Further observation during the coming growing season is 
recommended before any corrective actions are 
considered. 

Aim 	 Make the best possible use of all plant material with  Make the best possible use of all plant material with 
potential conservation value  potential conservation value 
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Objectives Soil associated with above‐ground plants transplanted  All available plants  and associated soil harvested and 
transplanted to best extent practical 

Performance  No unsalvaged material present on ground inspection  No unsalvaged material present on ground inspection 
criteria 

Threshold  More than 10% of the original material present.  More than 10% of the original material present 

Corrective action  Project manager to address with contractors Project manager to address with contractors 

Evaluation and  All large clumps of plants transplanted, together with  All plants and associated soil translocated. 
actions associated soil. Plants sparsely dispersed within exotic 

grasslands were not completely recovered – these 
constituted a small proportion of the total plant material. 

6 Recommendations 

Hairy joint-grass 
Continue observation at Kangaroo Trail 

Continued maintenance at Trustrums Hill. Biomass reduction at Site 1 to be repeated in winter 
2017. Weed management and thinning of encroaching native trees to be continued at Site 2. 

Moonee Creek Quassia 
Further translocation actions not considered feasible. 

Lepidosperma “Coaldale” 
Maintain plantings at Mahogany Drive. Monitor straying cattle. 

Noah’s false chickweed 
Continue to maintain existing plantings and monitor for seedling emergence during next growing 
season. Maintain fencing at Kangaroo Trail Road. 

Slender screw-fern 
Continue to maintain existing transplants, including recently planted nursery stock, at Kangaroo 
Trail Road. Maintain fencing. 

Square-fruited ironbark 
Continue to monitor plantings at Pillar Valley (unfenced, protection may be required e.g. if 
marsupial grazing is observed.) Follow development of current nursery sowings. Continue to 
collect seed from the receiving site at Pillar Valley for plantings to augment the existing 
population (as difficult to judge the adequacy of existing collections). 

Square-stemmed spike rush 
Monitor for seedling emergence during next growing season, continue to maintain site. (Unlikely 
that propagation material will be available in the vicinity).  

Tall knotweed 
Monitor for seedling emergence during next growing season, continue to maintain site. 
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Appendix 1 Receiving site details 


Flora Translocation Monitoring, Sections 1 and 2, Soft Soil Treatment Areas 
Woolgoolga to Ballina Pacific Highway upgrade June 2016 
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Kanngarooo Trail RRoad 

Noah’s falsse chickweeed Linderniaa alsinoidess 
Slender sccrew-fern Linndsea incissa 
Hairy joint--grass Arthrraxon hispiddus 

Layyout 

FFenced plannting areas for three sppecies 
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Translocation methods 
Noah’s false chickweed Lindernia alsinoides 
Area of fenced area 0.306 ha 

Approximately 350 well grown plants (nursery stock) were planted on 28 January 2016. 

Plant locations were marked with a spike label. Additional trays of plants were retained in the 

nursery as sources of cutting material in the event that additional plants were required.  


Points were re-numbered and marked during May 2016 monitoring inspections. Surviving plants 

were numbered on white spike labels La 1-30. At points where plants could not be detected,
	
labels were replaced with temporary markers (flagged bamboo stakes).
	

It was recommended that the temporarily marked points be retained for close inspection during
	
next growing season in case they have re-sprouted, or in case seedlings have developed from 

seed shed close to the points. 


A further 1,000 plants were raised from stock held in the nursery, taking care to sample from all 

available individual plants to maximize diversity. Tubestock were planted in clumps of about 20
	
plants (half on 6 May  and half on 2 July 2017).  


Slender screw fern Lindsaea incisa 
Area of fenced area 0.023 ha 


Slabs 30cm x 30cm x 10cm deep were dug from donor site and transplanted.  

Slabs were transplanted directly to receiving site at seven locations on 10 September 2015. 

Central points were marked with spike labels. Slabs were planted in a square around a central 

point, 6 – 8 slabs.
	

A small number of additional plants (15) were held in the nursery and were planted out when
	
conditions were suited (May 2017), filling gaps in the original planting layout. 


Hairy joint-grass Arthraxon hispidus
Area of fenced area 0.008 ha 

No plants were observed at the donor site and soil from the locations of the two documented 
records was used as a likely source of soil-stored seed. 

Eight slabs 30cm x 30cm x 10cm deep were dug from the donor site and transplanted on 10 
September 2015. 
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Kangaroo Trail Road – receiving site details 


Species Lindernia alsinoides Lindernia alsinoides Lindernia alsinoides 
Common name Noah's false chickweed Noah's false chickweed Noah's false chickweed 
Date 04-May-16 30-Nov-16/15-Dec- 30-May-2017 

2016 
Marker ll on trunks, pink ll on trunks, pink ll on trunks, pink 
Location North of Section 1 North of Section 1 North of Section 1 

depot on RMS land depot on RMS land depot on RMS land 
Location 2 
Easting 517854 517854 517854 
Northing 6677752 6677752 6677752 
Transect orientation N-S N-S N-S 
Climate previous dry dry dry 
Climate current dry, sunny dry, sunny dry, clear 
Landform flat flat flat 
Drainage good good good 
Slope flat flat flat 
Aspect flat flat flat 
Soil moisture dry dry moist 
Water levels dry dry 
Water flow dry dry 
Plant condition (0-5) 4-5 4 (1 plant) 4-5 
Height 
Width Small to large clumps 
DBH 
Leaf cond 4-5 
Length new shoots Up to 30 cm 
Flowers Present 
Fruit Present 
Recruitment Vegetative spread 
Disease/insect Possible insect damage 

or bruising of plants 
Dieback 
Threats Marsupial grazing Marsupial grazing, Earlier threats 

cattle, flooding alleviated 
VegComm Eucalyptus resinifera Eucalyptus resinifera Eucalyptus resinifera 

forest forest forest 
Canopy species Eucalyptus resinifera Eucalyptus resinifera Eucalyptus resinifera 
Midstorey species Lophostemon Lophostemon Lophostemon 

suaveolens suaveolens suaveolens 
Understorey species Imperata cylindrica Imperata cylindrica Imperata cylindrica 
Canopy 42 45 50 
Midstorey 0 0 5 
Forb 30 30 20 
Grass 60 40 70 
Shrub (<1m) 5 5 0 
litter 35 10 5 
bare/water 15 20 5 
exotic 
Weed Species Cuphea carthagenensis Andropogon virginicus, exotic grasses, sparse 

occasional, other exotic grasses, all 
Andropogon virginicus, sparse 
other exotic grasses, all 
sparse 

Weed abundance Low Low Low 
Recruitment occasional saplings occasional saplings occasional saplings 
Disturbance Dead exotic grasses Marsupials, cattle, None evident 

(sprayed) flooding 
Comments Wallaby-proof fencing Wallaby-proof fencing Fencing in good order. 

required now in place, cattle also Imperata cylindrica 
excluded becoming dominant 

Abundance summary 30 plants/clumps 1 plant 428 plants 

Translocation Monitoring, Sections 1 and 2 and Early Works Soft Soil Treatment Areas. Annual Report 2017 27 



 

 
 

 

 
 

 
 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

  

Habitat trannsect 04-May--16 Habitaat transect May 2017 

Flowering pplant – Plant 6 04-May-16 New pplanting May 2017 

Possible inssect damagee or deterioriaation of bruissed 
plants 04-Maay-16 

Notes and reecommendattions 
(Individual plaant/clump dat a see following page) 

May 2016 
Survivorship has been loww as a result off very dry condditions, probabble marsupial grazing and innsect damagee. Several 
of the surviving plants weree flowering annd producing ccapsules, mosstly empty, indicating that seeed had been shed into 
the surroundss. It is likely thhat recruitment from seeds wwill take placee in the next grrowing seasonn, along with ffurther 
vegetative sppread. Progresssion through the plant’s lifeecycle represeents an early aapproach towaards a target for the 
species. Plannning is in placce for supplemmentary plantinngs and fenci ng repair/upgrrade for marsuupial exclusionn is to be 
undertaken uurgently. 
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small clump in active 
growth 

small clump in active 
growth 

fl/fr medium clump photo 

November-December 2017 
Locations of plants 1-30 were searched on 30 November 2016. None were present. One plant was observed at the 
location of a previous planting, but was no longer present on 15 December 2016. 

The poor survival rate was attributed to marsupial grazing, cattle, some disturbance from overland waterflow during a 

heavy rain event and a prolonged dry spell. A new fence was put in place during spring 2016.
	

May 2017 

New plantings and fencing now in place. Monitor for watering requirements in coming spring.
	

Details of plants observed May 2016 
Plant Easting Northing Gen- Leaf Flower- Shoot length Notes 
no eral 

cond-
ition 

cond-
ition 

ing/ 
fruiting 

1 517866 6677746 4 5 grazed? compact clump in active 
growth 

2 517862 6677745 5 5		 small clump in active 
growth 

3 517860 6677744 5 5 

4 517860 6677744 5 5 
5 517861 6677748 5 5 

6 517864 6677748 5 5 
7 517859 6677746 4 4 grazed 
8 517859 6677746 4 4 fl/fr small clump in active grazed 

small clump in active 
growth 

growth 
9 517860 6677746 5 4 

10 517860 6677747 5 5 
fl/fr spreading 
fl spreading 

11 517863 6677753 5 5 
12 517867 6677747 5 5 

spreading 
fl/fr 

13 517867 6677742 4 4 
14 517866 6677742 4 4 

very small 
spreading grazed 

15 517867 6677739 4 4 
16 517859 6677752 5 5 

fl/fr big clump spreading 
fl/fr small 

17 517844 6677739 5 5 
18 517844 6677733 5 5 

small spreading clump 
fr small spreading clump 

19 5 4 
20 517842 6677734 5 5 fl/fr 	 small clump in active 

small spreading clump 
growth 

21 517843 6677717 5 5 fl 
22 517830 6677732 5 5 fl 	

very small plant 
small spreading clump 

23 517827 6677716 5 5 fl 
24 517828 6677713 5 5 fl/fr 	

medium patch 
big patch 

25 517828 6677724 5 5 fl 
26 517831 6677714 5 5 fl/fr 	

small spreading patch 
big patch 

27 517822 6677720 5 5 fl 
28 517828 6677715 5 5		

small patch 
fl/fr very big patch, spreading 

29 517841 6677710 5 5 
30 5 4 	 medium patch, spreading grazed 
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Fence bouunding transslocation recceiving site November 2016 

Planting daate:  6 May 2017 Baseeline data coollection: 300 May 2017 
Clump n 

31 

no  Clummp diameter 
(m) 
2 

No pla 

22 

ants Eassting 

517867 

Northing 

667 

g F 

77751  f 

Flowers prese 

fl 

ent 

32 2 17 517868 66777746  ffl 

33 1.5 20 517871 77745  fl 

34 1 18 517860 66777751  ffl 

35 1.5 21 517850 77750  fl 

36 1.5 12 517869 66777756  ffl 

37 1 17 517862 77749  fl 

38 1 17 517864 66777737  ffl 

39 1.5 17 517860 77727  fl 

40 1.5 17 517872 66777745  ffl 

667 f 

667 f 

667 f 

667 f 

Translocation Monitoring, Seections 1 and 2 and Early Workks Soft Soil Treeatment Areas. Annual Reportt 2017 30 



 

 
 

 

 
 

 
 

   

   

   

 

   

 

   

 

   

 

   

  

Planting date: 2 July 2017  Baseline data collection: 14 July 2017 
Clump no  Clump diameter  No plants Easting Northing Flowers present 

(m) 

41 1 25 517831 6677710  n 

42 1 25 517838 6677714 fl 

43 1 25 517837 6677715  fl 

44 1 25 517837 6677709 fl 

45 1 25 517837 6677708  fl 

46 1 25 517834 6677705 n 

47 1 25 517834 6677705  fl 

48 1 25 517837 6677705 fl 

49 1 25 517835 6677705  fl 

50 1 25 517831 6677707 fl 

All plants were in good condition (score 4-5), with trailing stems up to 30cm long. Average cover 
5-10% 
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Kangaroo Trail Road – receiving site details 


Species 
Common name 

Lindsaea incisa 
Slender screw fern 

Lindsaea incisa 
Slender screw fern 

Lindsaea incisa 
Slender screw fern 

Date 
Marker 
Location 

04-May-16 
ll on trunks, pink 
 North of Section 1 depot 

30-Nov-16/15-Dec-16 
ll on trunks, pink 
 North of Section 1 depot 

30-May-17 
ll on trunks, pink 
 North of Section 1 depot 

on RMS land on RMS land on RMS land 
Location 2 
Easting 
Northing
Transect orientation 

517879 
6677768 
N-S 

517879 
6677768 
N-S 

517879 
6677768 
N-S 

Climate previous 
Climate current 
Landform 
Drainage 
Slope
Aspect 
Soil moisture 
Water levels 
Water flow 
Plant condition (0-5)
Height 
Clump diameter (cm) 
DBH 

dry 
dry, sunny 
flat to gentle slope 
good 
slight 
south 
dry 
dry 
dry 
3-5 

2-30 

dry 
dry, sunny 
flat to gentle slope 
good 
slight 
south 
dry 
dry 
dry 
2-5 

5-25 

dry 
dry, sunny 
flat to gentle slope 
good 
slight 
south 
wet 

none 
3-5 

5-30 

Leaf cond 
Length new shoots
Flowers 
Fruit 
Recruitment 

Disease/insect 
Dieback 

Ferns very sparse 

Some vegetative 
expansion 

Threats 
VegComm 

Exotic grass (sparse) 
Eucalyptus resinifera-
Lophostemon 

Exotic grass (sparse) 
Eucalyptus resinifera-
Lophostemon 

Exotic grass (sparse) 
Eucalyptus resinifera-
Lophostemon 

suaveolens-Melaleuca suaveolens-Melaleuca suaveolens-Melaleuca 

Canopy species 
quinquenervia 
Eucalyptus resinifera, 
Lophostemon suaveolens, 

quinquenervia 
Eucalyptus resinifera, 
Lophostemon suaveolens, 

quinquenervia 
Eucalyptus resinifera, 
Lophostemon suaveolens, 

Midstorey species 
Understorey species 
Canopy 
Midstorey
Forb 

Melaleuca quinquenervia 
Lophostemon suaveolens 
Imperata cylindrica 
44 
38 
10 

Melaleuca quinquenervia 
Lophostemon suaveolens
Imperata cylindrica 
44 
38 
10 

Melaleuca quinquenervia 
 Lophostemon suaveolens 

Imperata cylindrica 
35 
45 
5 

Grass 60 60 20 
Shrub (<1m) 
litter 

5 
70 

5 
70 

5 
80 

bare/water 
exotic 

0 
0 

0 
0 

10 
0 

Weed Species 

Weed abundance 
Recruitment 

Disturbance 

Paspalum wettsteinii and 
other exotic grasses 
sparse 
Limited vegetative spread 

Paspalum wettsteinii and 
other exotic grasses 
very sparse 
not observed 

Paspalum wettsteinii and 
other exotic grasses 
very sparse 
Very limited vegetative 
spread 

Comments Apparently undamaged by 
grazing and cattle but dry 
conditions have been 
deleterious 

Abundance summary 17 clumps 10 clumps 21 clumps 
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Habitat trannsect 04-May--16 Habitaat transect 300-May-17

Clump 7.1, 04-May-16 Establlished clump May 2017 

Notes and recommenddations 
(Individual pplant/clump ddata see folloowing page) 

May 2016 
Survivorshipp has been loow as a resuult of very dryy conditions, with 17 clummps survivingg from an original 45 
clumps. Furrther vegetattive spread iss likely, if proobably slow, when soil mooisture cond itions are suitable. 
Ongoing loww level weedd maintenancce required. 
Supplementtary plantings are generaally not recommmended ass sources of ttransplant m material are limmited 
and would ccause deplettion of wild poopulations. SSuccessful e stablishmentt requires opptimal conditions. A 
small number of nurseryy-held plantss will be plantted out whenn suitable co nditions prevvail. 

No sign of ggrazing damaage but the sspecies will bbenefit from uupgraded prootective fenccing planned for the 
site. 

Nov- Decemmber 2016 
Continue weeed manageement and pl ant nursery sstock when cconditions arre suitable. TThe species is known 
to die back during dry coonditions andd re-sprout wwhen soil mooisture improvves. 

May 2017 
Fencing in pplace, new pplantings will require mon itoring for waater requiremments. Continnue weed 
managemennt. Original pplantings cann also be exppected to re-ssprout when soil moisturee increases. 
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Details of plants observed May 2016 
(red spike labels) 
No General Leaf Diameter of Count Threats Other 

condition condition clump (cm) new 
shoot 

1.1 

1.2 

1.3 

1.4 

2.2 

5 

5 

5 

5 

4 

5 

5 

5 

5 

4 

20 

5 

5 

10 

5 

quite strong growth in small 
clumps 

quite strong growth in small 
clumps 

3.1 4 4 10 
3.2 4 4 10 
3.3 
3.4 

4 
3 

4 
3 

10 
2 

grass small fronds 
small fronds 

3.5 4 4 10 small fronds 
4.1 5 5 30 
4.2 5 5 10 
4.3 5 5 5 
5.1 5 5 20 
6.1 5 5 20 
6.2 5 5 9 
7.1 5 5 20 

quite strong growth in small 
clumps 

quite strong growth in small 
clumps 

small fronds 
small fronds 

Details of plants observed Nov-Dec 2016 
(red spike labels) 
No General Leaf Diameter of Count Threats Other 

condition condition clump (cm) new 
shoot 

1.1 5 5 20 small fronds to 10cm 
1.2 5 5 10 small fronds to 6cm 
1.3 missing 
1.4 5 5 20 small fronds to 8cm 
2.2 missing 
3.1 4 4 10 small fronds to 6cm 
3.2 3 3 2 v small fronds to 8cm 
3.3 

missing 
4 15 grass small fronds 

3.4 
3.5 4 4 25 small fronds to 8cm 
4.1 5 5 30 
4.2 

missing 
missing 

4.3 
5.1 missing 
6.1 4 4 25 small fronds to 6cm 
6.2 4 4 10 small fronds to 6cm 
7.1 2 2 5 Weak and withering 
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Details of plants observed 30 May 2017 
* = newly planted (May 2017) , yellow spike labels 
No General Leaf Diameter of Count Threats Other 

condition condition clump (cm) new 
shoot 

1 All plants missing 
2 	 All plants missing 
3.1 5 5 5 small fronds  
3.2 5 5 4 	 small fronds 
3.3 missing 
3.4		

missing 
missing 

3.5 
3.6* 5 4 20 

Tall leaning fronds 
Tall leaning fronds 

3.7* 4 4 20 
3.8* 3 3 20 Tall leaning fronds 
4 All plants missing 
5.1		 5 5 20 low-growing, apparently 

resprouted since previous 

missing 
inspection 

5.2 
5.3 5 5 
5.4* 4 4 15 Tall leaning fronds 
5.5 

Tall leaning fronds 
missing 

5.6* 4 4 15 
6.1		

fronds sparse 
missing 

6.2 5 5 20 
6.3		 4 4 5 Very small, apparently 

resprouted since previous 

sparse 
inspection 

6.4 4 4 20 
6.5* 4 4 10 

Tall leaning fronds 
Tall leaning fronds 

6.6* 4 4 10 
7.1 5 5 30 

Very small 
Low growing, sparse 

7.2* 5 5 5 
7.3* 4 4 10 Very small 
7.4* missing 
7.5* 

Tall leaning fronds 
missing 

7.6* 4 4 10 
7.7* 4 4 10 

Tall leaning fronds 
Tall leaning fronds 

8.1* 4 4 10 
8.2* 4 4 10 Tall leaning fronds 

* newly planted ferns generally have tall fronds, resulting from growth in nursery conditions, to about 
25cm tall. 

Translocation Monitoring, Sections 1 and 2 and Early Works Soft Soil Treatment Areas. Annual Report 2017 35 



x

 

 
 

 
 
 

 
 

 
  
 

 
 

 

 
 

 

 
 

 

 

 

 

 
 

 
 

 

 

 
 

  

 
  

 

 

 

 

 

 
 

 
 
 
 
 
 
 
 

 
 
 
 
 

 

 

 

 

 

 

 

 

 
 

 
 

 

 
 

 

 
 
 
 
 
 
 
 
 

 

 
 

 

 

 

 

  

 

 

 
 

 

 

 

Kanngaroo TTrail Road – receiiving sitee details
	

Site code 
Species
Common nname 
Date 
Marker 
Location 

Location 2 
Easting
Northing
Transect orrientation 
Climate preevious 
Climate currrent 
Landform 
Drainage 
Slope
Aspect
Soil moistuure 
Water levells 
Water flow 
Plant cond ition (0-5)
Height 
Width 
DBH 
Leaf cond 
Length neww shoots 
Flowers 
Fruit 
Recruitmennt 
Disease/inssect 
Dieback 
Threats 
VegComm 

Canopy speecies 

Midstorey sspecies 
Understoreey species 
Canopy
Midstorey 
Forb 
Grass 
Shrub (<1mm)
litter 
bare/water 
exotic 
Weed Speccies 

Weed abunndance 
Recruitmennt 
Disturbancce 
Comments 
Comments 2 
Abundancee summary 

KT Ah 
Arthraxon hispidus 
Hairy jooint-grass 
04-Mayy-16 

North of Section 1 
depot oon RMS land 

dry 
dry, sunnny 
flat to gentle slope 
good 
slight 
south 
dry 
dry 
dry 

Melaleuuca 
quinqueenervia-E. 
resinife ra-Corymbia 
intermeedia forest 
Melaleuuca 
quinqueenervia, E. 
resinife ra, Corymbia 
intermeedia 

Paspaluum 
wettsteiinii and other 
exotic ggrasses 
sparse 

No emeergence from 
soil-stored seed 

General h abitat view froom N corner off planting areaa looking 
south 

Typical sooil distribution aarea 

Notes andd recommenddations 

No formal habitat transeect establishedd, planting areea too 
small. Simmilar to KT La aadjacent. No sseedling emerrgence 
was obserrved in May 20016, Nov-Dec 2016 or May 2017.  
Soil seed density is like ly to be low in soil from a doonor site 
where twoo plants had beeen documentted, successfuul 
emergencce and establisshment was allways consideered of 
low likelihoood. 

Blady Graass Imperata cyclindrica  haas become in creasingly 
dominant at this site. 
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Halfway Creek crossing 

Noah’s false chickweed Lindernia alsinoides 
Square-stemmed spike-rush Eleocharis tetraquetra 

Translocation Monitoring, Sections 1 and 2 and Early Works Soft Soil Treatment Areas. Annual Report 2017 37 



 

 
 

 

  

 

     

 

Layyout 


Loocations of receiving sites at Halfwway Creek CCrossing 
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Translocation mmethods 

Noah’s faalse chickkweed Linddernia alssinoides 

Northern site 
Slabs 30 x 30 x 10cm wwere collecteed on 31 Auggust 2015 annd stored in ccrates for tra ansplanting aas access 

to Halfway CCreek Crosssing was delaayed. As a reesult, plant wwere in poor condition, buut as soil-stoored seed
	
was likely too be present in the colleccted slabs, thhe translocat ion proceedeed. 

10-12 slabss were planteed (10 September 2015) aat each of eight plots. 

Nursery sto ock was raiseed simultaneoously for suppplementary plantings if rrequired.
	

The centree of each ploot was markked with a sspike label. 

Plot locatioons 
Plot nno Easting NNorthing 
1 
2 05506871 66690378 
3 05506873 6690374 
4 05506880 66690363 
5 05506883 6690361 
6 05506875 66690357 
7 05506879 6690348 
8 05506890 66690358 

05506879 66690368, 

6 

6 

6 

Typical plaanting layouut for Lindernia alsinoiddes slabs 
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Southern site 
Nursery grown stock was planted on 4 July 2017. 

Tubestock was planted in 25 clumps each of 20 plants. Clumps varied in dimensions to allow 
placement between existing vegetation. Each clump was marked with a spike label numbered 
1-25. 

Baseline data were collected on 17 July 2017. Some of the plants showed signs of possible 
marsupial grazing. Accordingly, about half the clumps were lightly covered in twigs and 
branches for protection. 

Plot no Easting Northing Grazing 
protection 

Notes 

1 506895 6690419 

2 506910 6690417 

3 506910 6690416 Y 

4 506915 6690413 Y 

5 506920 6690410 

6 506923 6690406 Y 

7 506924 6690402 

8 506925 6690397 

9 506924 6690394 Y 

10 506928 6690396 

11 506929 6690394 

12 506926 6690392 Y 

13 506929 6690390 

14 506933 6690393 

15 506933 6690390 

16 506932 6690389 Y 

17 506938 6690383 

18 506934 6690381 Y 

19 506933 6690376 Y 

20 506939 6690375 Y 

21 506946 6690374 Y 

22 506949 6690372 Y 

23 506951 6690371 Y Flowers present 

24 506953 6690363 

25 506964 6690358 

Square-stemmed spike-rush – Eleocharis tetraquetra 

Slabs 30 x 30 x 10 cm were collected on 31 August 2015 and stored in crates for transplanting as access 
to Halfway Creek Crossing was delayed. No plants were observed above ground at the donor site, but 
soil was collected from the documented locations of the species where soil-stored seeds and rhizomes 
were likely to be present. 
75 slabs were planted (10 September 2015) at each of three transect planting locations, ends marked 
with flagged trunks or stakes. Slabs were placed at 1m intervals. 
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Location of transects 

Transect no Easting Northing 

1 
2 
3 

506813 
506821 
506834 

6690348 
6690350 
6690353 
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Halffway Creeek crossing – reeceiving site detaails 

Northern ssite 

Species

Common nname 


Date
	
Marker
	
Location 


Easting
Northing
Transect orrientation 
Climate preevious 
Climate currrent 
Landform 
Drainage 

Slope
Aspect
Soil moistuure 
Water levells 
Water flow 
Plant cond ition (0-5)
Height 
Width 
DBH 
Leaf cond 
Length neww shoots 
Flowers 
Fruit 
Recruitmennt 
Disease/inssect 
Dieback 
Threats 
VegComm 

Canopy speecies 

Midstorey sspecies 

Understoreey species 

Canopy

Midstorey 

Forb
	
Grass
	
Shrub (<1mm)

litter
	
bare/water
	
exotic
	
Weed Speccies 


Weed abunndance 
Recruitmennt 
Disturbancce 
Abundancee summary 

Lindernnia alsinoides 
Noah's false 
chickweeed 
12-Mayy-16 
ll on trunks, pink 
South oof channel, 
east of highway 
5068755 
66903554 
N-S 
dry 
dry, sunnny 
flat, edgge of swamp 
periodiccally 
inundatted 
flat 
flat 
dry 
dry 
dry 
None o bserved 

Eucalypptus 
tereticoornis, 
Melaleuuca 
alternifoolia forest 
Eucalypptus 
tereticoornis, 
Melaleuuca 
alternifoolia 
Acacia floribunda, 
Melaleuuca 
alternifoolia 
Lomanddra longifolia, 
Dichonddra repens, 
Oplismeenus 
imbecilllis, Hypolepis 
muellerri 
47.5 
10 
80 
90 
0 
5 
0 
0 
none (ssome e.g. 
Pinus inn vicinity) 

No emeergence from 
soil storred seed 

Habitat trransect, 12-MMay-16 

Notes annd recommeendations 
No plantss observed 
(Individuaal soil transloocation photoos see followwing 
page).  
Access too this site du ring Year 1 ffor maintenance and 
inspection following pplanting was restricted byy 
constructtion. 
No emerggence from ssoil-stored seeeds was ob served 
in May 20016 (dry conditions), nor in Nov-Deceember 
2016 or May 2017, bbut observatioons will be c ontinued 
accordingg to monitorinng schedule.. 

Habitat conditions ha ve not changged in any 
observabble manner d uring the moonitoring periiod. 
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Southern ssite 
Species

Common nname 


Date
	
Marker
	
Location 


Easting
Northing
Transect orrientation 
Climate preevious 
Climate currrent 
Landform 
Drainage 

Slope

Aspect

Soil moistuure 

Water levells 


Water flow 
Plant cond ition (0-5)
Height 
Width 
DBH 
Leaf cond 
Length neww shoots 
Flowers 

Fruit
	
Recruitmennt 

Disease/inssect 

Dieback
	
Threats 


VegComm 

Canopy speecies 

Midstorey sspecies 

Understoreey species 

Canopy
Midstorey 
Forb 
Grass 
Shrub (<1mm)
litter 
bare/water 
exotic 
Weed Speccies 
Weed abunndance 
Recruitmennt 
Disturbancce 
Abundancee summary 

Lindernnia alsinoides 
Noah's false 
chickweeed 
14-7-177 
ll on trunks, pink 
South oof channel, 
east of highway 
5069255 
669041 1 
N-S 
dry 
dry, cle ar 
flat, edgge of swamp 
periodiccally 
inundatted 
flat 
flat 
Moist-wwet 
Fairly high in 
adjacennt swamp 
None 
4-5 
Up to 10 cm 

4-5 
Up to 30 cm 
Plants fflowering in 5 
patchess 

Possible marsupial 
grazing 
Swampp sclerophyll 
forest 
Lophosstemon 
suaveo lens, 
Eucalypptus 
tereticoornis, 
Melaleuuca 
alternifoolia 
Acmenaa smithii, 
Morindaa 
jasminooides 
Lomanddra longifolia, 
Dichonddra repens, 
Oplismeenus 
imbecilllis, Pteridium 
esculenntum 
46 
12 
30 
15 
5 
20 
25 
0 
none 

500 newwly planted 

Habitat trransect 14 Juuly 2017
	

Plot 25 newly plantedd 14 July 201 17 
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Northern ssite Noah’s faalse chickweeed
	
soil transloccation centree points. Phottos taken froom 2m from ccentre facingg south, 12-MMay-16. 

Plot 1 Plot 2
	

Plot 3 Plot 4
	

Plot 5 Plot 6
	

Plot 7 Plot 8
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Haalfway Crreek crosssing – receiving site deetails 

Species 

Common nname 

Date 
Marker 
Location 

Location 2 
Easting
Northing
Transect orrientation 
Climate preevious 
Climate currrent 
Landform 
Drainage 
Slope
Aspect
Soil moistuure 

Water levells 
Water flow 
Plant cond ition (0-5)
Height 
Width 
DBH 
Leaf cond 
Length neww shoots 
Flowers 
Fruit 
Recruitmennt 
Disease/inssect 
Dieback 
Threats 
VegComm
Canopy speecies 

Midstorey sspecies 
Understoreey species 

Canopy
Midstorey 
Forb 
Grass 
Shrub (<1mm)
litter 
bare/water 
exotic 
Weed Speccies 
Weed abunndance 
Recruitmennt 
Disturbancce 
Comments 
Abundancee summary 

Eleochaaris 
tetraqueetra 
Square -stemmed 
spikeru sh 
12-Mayy-16 
ll on trunks, pink 
South oof channel, 
east of highway 

5068200 
66903552 
N-S 
dry 
dry, sunnny 
flat 
n/a 
flat 
flat 
standin g water in 
small shhallow  pools 
shalloww 

Melaleuuca 
alternifoolia 
Acacia sp 
Imperatta cylindrica, 
sedge ((Carex sp? 
no fertile material) 
50 
0 
65 
40 

none al ong transect 

None 

Habitat trransect, 12-MMay-16 

Location of soil distribbution Transeect 1, 12-Mayy-16 

Location of soil distribbution Transeect 2, 12-Mayy-16 

Notes and recommenddations
	
Maundia trigglochinoidess has been nooted on the ttransect liness. 
Access to thhis site for mmaintenance ffollowing pla anting has beeen restrictedd by construcction. Habitatt 
conditions hhave not chaanged apprecciably during  the observaation period, apart from soome changees to soil 
moisture. Inn May 2017 the whole areea was undeer 30-40 cm oof water. No emergence ffrom soil sto red seed 
was observ ed (dry condditions in earlly stages, unnknown soil ppropagule deensity). Obseervation to coontinue 
according too the monitoring schedul e. 
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Yuraygir SCA 
Noah’s false chickweed Lindernia alsinoides 

Layout and translocation methods 

21 plants/clumps were directly transplanted, 15 August 2015, to the Yuraygir SCA receiving 
site, placing plants/clumps into natural gaps in the native vegetation. The planting area was 
approx. 30 x 40m. 
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Yuraygir SCA La – receiving site details 


Species 
Common name 

Lindernia alsinoides 
Noah's false 

Lindernia alsinoides 
Noah's false 

Lindernia alsinoides 
Noah's false 

chickweed chickweed chickweed 
Date 
Marker 
Location 

12-May-16 
ll on trunks, pink 
SW section of SCA 

30 Nov, 15/12/16 
ll on trunks, pink 
SW section of SCA 

28-May-17 
ll on trunks, pink 
SW section of SCA 

Location 2 
Easting 
Northing
Transect orientation 

508328 
6691033 
N-S 

508328 
6691033 
N-S 

508328 
6691033 
N-S 

Climate previous 
Climate current 

Landform 
Drainage 
Slope
Aspect 
Soil moisture 
Water levels 
Water flow 

dry 

dry, sunny 
side of shallow gully 
poor 
very gentle 
NE 
dry to slightly moist 
dry 
none 

Hot, dry 

Hot, stormy 
side of shallow gully 
poor 
very gentle 
NE 
dry 

none 

wet 
Grey, overcast, light 
rain 
side of shallow gully 
poor 
very gentle 
NE 
wet 

none 
Plant condition (0-5)
Height 
Clump diameter (cm) 
DBH 

Mostly 5 
2-10 cm 
Up to 20 cm 

5 
6-12 cm 
10-20 cm 

n/a 
n/a 
n/a 

Leaf cond 4-5 
Length new shoots
Flowers 
Fruit 
Recruitment 

Disease/insect 
Dieback 

present 
empty capsules 

vegetative spread 

present 
vegetative spread 
(limited) 

Threats 
VegComm Eucalyptus robusta 

forest 
Eucalyptus robusta 
forest 

Eucalyptus robusta 
forest 

Canopy species 
Midstorey species 
Understorey species 

Eucalyptus robusta 
Melaleuca sp 

Eucalyptus robusta 
Melaleuca sieberi 
Sedges 
(Lepidosperma sp.), 

Eucalyptus robusta 
Melaleuca  sieberi 
Sedges 
(Lepidosperma sp.), 

Sedges Xanthorrhoea fulva, Xanthorrhoea fulva, 
(Lepidosperma sp.), Banksia Banksia 
Xanthorrhoea fulva, oblongifolia, oblongifolia, 

Canopy 
Midstorey
Forb 

Banksia oblongifolia 
2.5 
10 
95 

Banksia spinulosa 
2.5 
10 
10 

Banksia spinulosa 
2.5 
20 
30 

Grass 0 0 0 
Shrub (<1m) 
litter 

80 
0 

20 
10 

50 
0 

bare/water 
exotic 

0 
0 

0 
0 

10 
0 

Weed Species 
Weed abundance 

none 
0 

none 
0 

none 
0 

Recruitment Occasional eucalypt 

Disturbance 
n Occasional saplings 

Comments 
Comments 2 
Abundance summary 6 plants/clumps 3 plants/clumps none 
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Habitat trannsect, 12-Mayy-16 

Flowering pplant – Plant 19, 12-May-1 6 

Notes and recommenddations 
(Individual pplant/clump ddata see folloowing page) 

Year 1 Survvivorship hass been low ass a result of vvery dry conditions, with six plants suurviving out oof 22 
plantings. SSeveral of thee surviving plants were floowering. Only a small nuumber of plannts were survviving by 
December 22016. 

It is possiblee that recruittment from seeds will takke place in foollowing growwing seasonss, along with 
vegetative sspread once plants are wwell establish ed. Locationns of dead plaants to be chhecked acco rding to 
monitoring sschedule. 

This site is nnot recommeended for furrther supplemmentary planntings as appparently drierr than the alteernatives 
at Kangarooo Trail and HHalfway Creeek Crossing. 
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Pillar Valley 
Square-fruited ironbark Eucalyptus tetrapleura 

Layout and translocation methods 
Donor sites identified in Section 2 were searched for seed following pre-construction clearing 
when freshly felled trees were windrowed. No seed was present at many locations as a result of 
recent fires and generally unpredictable seed availability. In addition, some fruits displayed 
indications of hybrid origin (rounded angles on fruit)– no collections were made from suspected 
hybrids. 

Most seed was collected from the Franklins Road area, with collections taking place between 
July 2015 and February 2016. 77 plants were held in the nursery awaiting suitable planting 
conditions and arrangements. Planting and baseline data collection took place on 28 May 2017 
and followed site preparation (spraying of pasture grass). All plants were numbered with spike 
labels. 

Habitat is flat, well-drained pasture with some eucalypt regrowth. Pasture grasses, dominated 
by Narrow-leaved carpet grass Axonopus fissifolius occupied about 80% cover. Other exotic 
species: Whisky grass Andropogon virginicus and Fireweed Senecio madagascarensis. 

Baseline data 
All plants were in good condition. Planting spacing 4-5m but variable. 

Tree no Easting Northing Height (cm) 28 May 2017 
1 6704135  508160  65 
2 6704139  508159  75 
3 6704147  508157  60 
4 6704134  508154  64 
5 6704139  508152  65 
6 6704133  508148  65 
7 6704132  508146  55 
8 6704128  508142  55 
9 6704125  508143  50 
10 6704119  508146  60 
11 6704114  508141  58 
12 6704115  508135  60 
13 6704115  508132  60 
14 6704122  508140  48 
15 6704123  508135  70 
16 6704128  508139  50 
17 6704131  508137  65 
18 6704135  508138  60 
19 6704138  508143  55 
20 6704144  508147  45 
21 6704150  508151  70 
22 6704149  508145  60 
23 6704144  508139  50 
24 6704152  508138  50 
25 6704146  508135  55 
26 6704137  508132  65 
27 6704131  508131  55 
28 6704131  508128  60 
29 6704126  508126  60 
30 6704123  508129  40 
31 6704120  508128  45 
32 6704113  508127  45 
33 6704112  508124  55 
34 6704115  508118  45 
35 6704119  508121  60 

Flora Translocation Monitoring, Sections 1 and 2, Soft Soil Treatment Areas 
Woolgoolga to Ballina Pacific Highway upgrade June 2016 
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Tree no Easting Northing Height (cm) 28 May 2017 
36 6704124  508123  60 
37 6704127  508120  40 
38 6704129  508122  50 
39 6704134  508124  70 
40 6704138  508125  85 
41 6704141  508128  65 
42 6704146  508130  50 
43 6704143  508126  50 
44 6704151  508128  55 
45 6704158  508129  58 
46 6704153  508122  55 
47 6704146  508120  45 
48 6704140  508119  58 
49 6704139  508114  60 
50 6704134  508117  48 
51 6704131  508112  55 
52 6704126  508114  58 
53 6704129  508116  55 
54 6704119  508111  70 
55 6704131  508107  35 
56 6704135  508106  55 
57 6704138  508108  45 
58 6704144  508111  50 
59 6704150  508116  50 
60 6704157  508116  50 
61 6704157  508113  70 
62 6704158  508107  58 
63 6704153  508108  68 
64 6704151  508104  50 
65 6704147  508104  55 
66 6704141  508103  55 
67 6704135  508100  35 
68 6704130  508099  50 
69 6704133  508096  60 
70 6704137  508099  65 
71 6704138  508094  65 
72 6704143  508095  65 
73 6704151  508097  65 
74 6704157  508101  50 
75 6704162  508101  55 
76 6704162  508094  65 
77 6704157  508095  55 
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Tree 50 neewly plantedd May 20177
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Mahogany Drive 
Lepidosperma “Coaldale” 

Layout and translocation methods 
Plants of Lepidosperma sp. Coaldale were removed from the donor site at Wells Crossing on 20 
July 2015. The plants were dug up shovel deep and the placed in plastic bags with the sandy 
soil kept around the rhizomes. The plants were removed from 17 separate locations, some of 
which were single plants while others were clumped and connected underground to the same 
rhizome. The rhizomes were shiny black in appearance, straight and brittle. Few lateral roots 
were apparent. 

Plants were transferred to the car and covered in wet hessian for transport to Mullumbimby 
Creek Native Plant Nursery, where they were potted up on 21 July 2015. The plants with local 
soil were potted up in 12 inch pots in a mix of 2 parts potting mix 1 part coarse sand 1 part peat 
moss. The plants were then placed in a shady part of the nursery. 

A total of 36 plants were removed and tagged and numbered to indicate their relationship to 
connecting rhizomes. Rhizomes were numbered 1-17 and, where multiple plants arose from the 
same rhizome, the numbers were assigned alphabetical suffixes from a up to f.  

Plants are numbered as follows:
	
1, 2 a-c, 3 a-b, 4, 5 a-c, 6 a-f, 7 a-b, 8 a-c, 9, 10 a-b, 11, 12 a-d, 13 a-b, 14, 15 a-b, 16 and 17. 


Plants developed successfully in the nursery, with the exception of the two divisions from 
rhizome 15. Plants were held in the nursery for planting in appropriate conditions. The plants 
were planted on 12 September 2016 in four plots on gully lines at the Mahogany Drive 
biodiversity offset property. 

Habitat description 
Plots 1 and 2 on edge of paperbark swamp 

Species Height (m) Cover (%) 
Canopy Banksia serrata, Casuarina littoralis, 

Melaeuca quinquenervia 
18 30 

Mid Leptospermum polygalifolia, 
Elaeocarpus reticulatus 

3 5 

Lower Xanthorrhoea fulva, Pteridium 
esculentum 

0-1 60 

Aspect N and S, sand substrate, slope moderate 

Plot 3 
Species Height (m) Cover (%) 

Canopy Banksia aemula 15 20 
Mid Leucopogon sp, Persoonia sp, 

Elaeocarpus reticulatus 
3 20 

Lower Melichrus sp, Lomandra longifolia 0-1 20% 
Aspect NE, sand substrate 

Plot 4 
Species Height (m) Cover (%) 

Canopy Persoonia sp. Banksia serrata, 
Ceratopetalum gummiferum 

18 30 

Mid Melastoma affine, Lantana camara 2 5 

Translocation Monitoring, Sections 1 and 2 and Early Works Soft Soil Treatment Areas. Annual Report 2017 56 



 

 
 

 

 
 

 
 

 
 

 
 

 

 

   
 

    
 

 

 

 

 

Lower Ground ferns 0-1 20 
Aspect S, gentle slope, sand substrate 

Habitat characteristics were not significantly altered during the monitoring period. 

Monitoring (nursery and field)
	
Plants were given a condition score (0-5) and clumps were placed in size classes based on the
	
diameter of the base of the clump at soil level:
	

Large = >10cm 

Medium = 5-10 

Small = 2-5 

V small = <2 


The length of the longest culm was noted. 

A rapid assessment monitoring inspection was conducted during December and a full formal 
monitoring inspection was conducted in May 2017 with additional checking 8 July 2017.  

Results 
In a number of instances, plants that were assessed as dead were observed to reshoot at later 
inspections. The assessment of survivorship in the nursery and the field was therefore not 
reliable at any one time. A number of plants developed flowers, both in the nursery and in the 
field. 

Threats 
A dense ground fern layer in some sections of the planting area became competitive for light 
and its thinning or removal is recommended. The fern layer also obscured plants, so that higher 
survival rates are likely to be evident once ferns are thinned or removed and Lepidosperma 
plants are uncovered. Lantana is occasional in the surrounds. 

Stock incursions observed at the time of the most recent monitoring inspection, and later in July 
2017 may have damaged plants and have dislodged labels, making re-location of plants 
difficult. While incursions are minor at the planting site, evidence of heavy cattle traffic adjacent 
was observed. 
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Newly dugg clump of  LLepidosperrma “Coaldaale” Nurseery – newly planted 
with multipple shoots frrom a singlee rhizome. 

Plant no 166, May 20177 Floweering culm, plant no 166, May 20177
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Yaegl NR south 
Tall knot-wweed Persiccaria elatior 

Layyout 

Locatioon of transloocation plotts at Yaegl NR south 

Translocatioon methods 
A number of separatee operation s were unddertaken, ussing direct transplant oof live plan ts, dead 
plants withh capsules and seedss retained, and soil assumed to contain sooil-stored seeeds. In 
addition, ssmall seedli ngs were ddug, potted  and grownn on in a nnursery and d later plantted. The 
methods used at eachh plot are reeported withh the monitooring observvations. 
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Yaegl NR south – receiving site details 


Species 
Common name 

Persicaria elatior 
Tall knotweed 

Persicaria elatior 
Tall knotweed 

Persicaria elatior 
Tall knotweed 

Date 
Marker 
Location 

Location 2 

15-May-16 
ll on trunks, pink 
East of highway on 
SW edge of reserve 

15-Dec-16 
ll on trunks, pink 
East of highway on 
SW edge of reserve 

31-May-17 
ll on trunks, pink 
East of highway on 
SW edge of reserve 

Easting 
Northing
Transect orientation 

521457 
6741998 
N-S 

521457 
6741998 
N-S 

521457 
6741998 
N-S 

Climate previous 
Climate current 
Landform 

dry 
dry, sunny 
flat 

dry 
dry, sunny 
flat 

wet 
dry, clear 
flat 

Drainage 
Slope
Aspect 
Soil moisture 
Water levels 

poor 
flat 
flat 
dry 

poor 
flat 
flat 
dry 

poor 
flat 
flat 
wet 
Occasional shallow 

Water flow 
Plant condition (0-5) 

dry 
dry 
mostly 0 -  seasonal 
dieback expected 

dry 
dry 
0 - seasonal 
dieback expected 

standing water 
low 
0 – dead material 
mostly removed by 
flood water 

Height 
Width 

up to 0.9m 

DBH 
Leaf cond 
Length new shoots
Flowers two flowers 

observed none none 
Fruit 

Recruitment 

Dead capsules 
shedding seeds 
none observed 

none  
none  

none  
none  

Disease/insect 
Dieback seasonal dieback seasonal dieback seasonal dieback 

Threats 
expected expected expected 

VegComm Melaleuca 
quinquenervia 
forest 

Melaleuca 
quinquenervia 
forest 

Melaleuca 
quinquenervia 
forest 

Canopy species 

Midstorey species 
Understorey species
Canopy 
Midstorey
Forb 

Melaleuca 
quinquenervia 
none 

32.5 
0 
25 

Melaleuca 
quinquenervia 
none 

32.5 
0 
0 

Melaleuca 
quinquenervia 
none 

30 
0 
5 

Grass  10  2  
Shrub (<1m)
litter 100 90 80 
bare/water 
exotic 

10  

Weed Species 
Weed abundance 

none none none 

Recruitment (canopy, mid) Occasional 
Melaleuca 

Occasional 
Melaleuca 

Occasional 
Melaleuca 

Disturbance 

quinquenervia 
saplings 

quinquenervia 
saplings 

quinquenervia 
saplings 
Recent floodwaters 

Comments 
Comments 2 
Abundance summary 44 plants, mostly 

died back 
Dead material still 
present none 
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Habitat trannsect, 15-Mayy-16 Habitaat transect, MMay-2017 

Plant with livve material ppresent, Plot 3, 15-May-166

Notes and recommenddations 
(Individual pplant/clump ddata see folloowing page) 

May 2016 
A mix of tra nsplanted sooil, plant clummps with soil  and plantingg of nursery sstock at this site is likely to have 
resulted in cconsiderablee seed inputss to this site. As this operation is an a ugmentationn of an existinng 
population oof ephemeraal plants scatttered in the ggeneral vicinnity, and seedd will be wasshed both froom the 
site and intoo the site wit h floodwater, it will be diffficult to eval uate the proggress of pop pulation deveelopment. 
Observationns will continue in the nexxt growing seeason, no addditional aug mentation is s considered 
necessary i n the short teerm. 
Control plannts at Yaegl NR Central rreceiving sitee will aid inteerpretation of the developpment of 
translocatio ons. 

Nov-Dec 20016 
While difficuult to demonsstrate, it is likkely that considerable seeed has beenn released intto this site. AA small 
number of sseedlings havve been obs erved. 

May 2017
	
Seedlings oobserved durring previouss inspection ddo not appeaar to have established fol lowing a hot dry 

period. Floooding has remmoved dead plant materi al and presuumably both removed andd brought in seeds.
	
Monitoring tto continue aaccording to the schedulee, 
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Monitoring observations 
Heights of sprawling plants measured as though upright. fl = flower, fr = fruit 

Plot 1 
Easting 521475 Northing 6742002 

Donor Yaegl north Planting date 9/9/15 

Direct transplant, central point surrounded by plants at 2.5 and 5m at cardinal points, plus one central 

Habitat Paperbark Threats None evident 

15-May-16 30 Nov-15 Dec 2106 31-May-17 

Point no h (m) Notes Notes Notes 

1 0.5 dead plant with seeds -

2 0.5 dead plant with seeds -

3 0.6 dead plant with seeds dead material present No plant material 

4 0.25 dead plant, no fl/fr dead material present 
observed, 
standing water 

5 0.6 dead plant with seeds dead material present over 25% of plot 

6 0.25 dead plant, no fl/fr dead material present 

7 0.8 dead plant with seeds dead material present 

8 0.6 dead plant with seeds -

9 0.2 dead plant, no fl/fr -

Plot 2 

Easting 521461 Northing 6742011 

Donor Yaegl north Planting date 9/9/15 

Direct transplant, central point surrounded by plants at 2.5 and 5m at cardinal points 

Habitat Paperbark Threats None evident 

15-May-16 30 Nov-15 Dec 2106 31-May-17 

Point no h (m) Notes Notes Notes 

1 0.6 dead plant with seeds -

2 0.6 dead plant with seeds dead material present 

3 0.3 dead plant with seeds dead material present No plant material 
observed, water-

4 0.5 dead plant with seeds dead material present logged, standing 

5 0.4 dead plant with seeds dead material present 
water over 50% of 
plot 

6 0.7 dead plant with seeds dead material present 

7 0.4 dead plant with seeds dead material present 

8 0.4 dead plant with seeds dead material present 
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Plot 3 

Easting 521466 Northing 6741974 

Donor Maclean Interchange Planting date 29/11/15 

Seedlings grown on in nursery and planted out, central point surrounded by plants at 2.5
and 5m at cardinal points 

Habitat Paperbark Threats None evident 

15-May-16		 30 Nov-15 Dec 2106 31-May-17 

Point no h (m) 	 Notes Notes Notes
	

dead plant with seeds 

1 	 0.6 plus two live branches dead material present 

with flowers 
dead material plus 

2 	 0.7 dead plant with seeds 
seedling (h = 0.3m) 

No plant material 
3 	 0.8 dead plant with seeds dead material present observed, water-

dead material plus 2 logged but no 4 	 0.5 dead plant with seeds 
small seedlings standing water  

5 	 0.6 dead plant with seeds -

6 	 0.6 dead plant with seeds -

7 	 0.5 dead plant with seeds Seedling (h = 0.1m) 

8 0.5 dead plant with seeds dead material present 

 Low grass more or less continuous, some leaf litter patches 

Plot 4 

Easting 521442 Northing 6741963 Easting 

Donor Yaegl north Planting date 9/9/15 

Clods of soil transplanted at 5m from centre in cardinal directions 

Habitat Paperbark Threats None evident 

15-May-16		 30 Nov-15 Dec 2106 31-May-17 

Point no h (m) 	 Notes Notes Notes 

1 - No plant No plant		 No plant material 
observed, water-

2 	 - No plant No plant logged but no 
3 - No plant No plant standing water  

4 	 - No plant No plant 
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Plot 5 

Easting 521458 Northing 6742008 

Donor Maclean Interchange Planting date 29/11/15 

Habitat Paperbark Threats None evident 

15-May-16		 30 Nov-15 Dec 2106 31-May-17 

Point no h (m) Notes		 Notes Notes 

1 	 0.4 dead plant with seeds -

2 	 0.5 dead plant with seeds -

3 	 0.4 dead plant with seeds dead material present No plant material 
observed, 4 	 0.6 dead plant with seeds -
standing water 

dead material plus 
5 0.5 dead plant with seeds		 over 50% of plot

small plant (h = 0.1m) 

6 	 0.4 dead plant with seeds dead material present 

7 	 0.4 dead plant with seeds dead material present 

8 	 0.8 dead plant with seeds -

9 0.5 dead plant with seeds dead material present 

 Ground bare with leaf litter 

Plot 6 

Easting 521441 Northing 6741955 

Donor Yaegl Central West Planting date 18/1/16 

Direct transplant, 5 m from central point in cardinal directions plus one plant at 2.5m 

Habitat Paperbark Threats None evident 

15-May-16 30 Nov-15 Dec 2106 31-May-17 

Point no h (m) Notes Notes Notes 

1 0.3 dead plant with seeds -

2 0.3 dead plant no seeds - No plant material 

3 

4 

0.4 

0.2 

dead plant with seeds 

Small live plant with 
flowers 

-

-

observed, 
waterlogged, no 
standing water 

5 - No plant -
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Plot 7 

Easting 521456 Northing 6741996 

Donor Yaegl North Planting date 9/9/15 

Direct transplant of clods, 5 m from central point in cardinal directions 

Habitat Paperbark Threats None evident 

15-May-16 30 Nov-15 Dec 2106 31-May-17 

Point no h (m) Notes Notes Notes 

1 - - -

2 - - -
No plant material 
observed, shallow 

3 

4 

-

-

Dead material present 

-

-

-

standing water 
over 25% of plot 

Plot 8 

Easting 521472 Northing 6741991 

Donor Maclean Interchange Planting date 29/11/15 

Seedlings grown on in nursery and planted out, central point surrounded by plants at 2.5
and 5m at cardinal points 

Habitat Paperbark Threats None evident 

15-May-16		 30 Nov-15 Dec 2106 31-May-17 

Point no h (m) Notes		 Notes Notes 

1 	 0.9 dead plant with seeds -

dead plant with seeds 

2 	 0.8 plus several live -


branches with flowers
	

3 	 0.6 dead plant with seeds - No plant material 
observed, 

4 No plant		 -
standing water 

5 dead plant no fl/fr - over 25% of plot 

dead plant with seeds 
6 0.3		 plus small live branches -

with flowers 


7 - No plant -

8 - No plant -

 Low grass, cover high, Melaleuca quinquenervia in overstorey 
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Yaegl NR central 

Tall knotweed Persicaria elatior 

Layout and translocation methods 
Planting date 2 July 2015 

Direct transplant of dead plant material, with seeds, and soil slabs measuring 30 x 20 x 10cm 
Controls were selected from naturally occurring clumps of plants in the vicinity. 

Plots and controls were marked with spike labels 

Location of plots and controls 
Plot number 
Plot 1 
Plot 2 

Easting 
522422 
522434 

Northing 
6742551 
6742541 

Control 1 
Control 2 
Control 3 
Control 4 

522425 
522432 
522437 
522424 

6742548 
6742545 
6742528 
6742564 
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Yaegl NR central 


Species 
Common name 

Persicaria elatior 
Tall knotweed 

Persicaria elatior 
Tall knotweed 

Persicaria elatior 
Tall knotweed 

Date 
Marker 

15-May-16 
ll on trunk at S, on 

30 Nov-15 Dec-16 
ll on trunk at S, on 

31 May-17 
ll on trunk at S, on 

Location 
stake at N, pink 
East of highway, 
opposite drainline to 
west of highway 

stake at N, pink 
East of highway, 
opposite drainline to 
west of highway 

stake at N, pink 
East of highway, 
opposite drainline to 
west of highway 

Location 2 
Easting 
Northing
Transect orientation 

522423 
6742572 
N-S 

522423 
6742572 
N-S 

522423 
6742572 
N-S 

Climate previous 
Climate current 
Landform 

dry 
dry, sunny 
flat 

dry 
dry, sunny 
flat 

wet 
dry, clear 
flat 

Drainage 
Slope
Aspect 
Soil moisture 
Water levels 
Water flow 
Plant condition (0-5)
Height 
Width 

poor 
flat 
flat 
dry 
dry 
dry 
0 

poor 
flat 
flat 
dry 
dry 
dry 
0 

poor 
flat 
flat 
none 
none 
none 
0 

DBH 
Leaf cond 
Length new shoots
Flowers 
Fruit 
Recruitment 

Disease/insect 
Dieback 

new plants present 
but probably not 
from transplants 

2 small seedlings none 

Threats 
VegComm Exotic grassland on 

edge of Casuarina 
Exotic grassland on 
edge of Casuarina 

Exotic grassland on 
edge of Casuarina 

glauca - Melaleuca glauca - Melaleuca glauca - Melaleuca 

Canopy species
Midstorey species 
Understorey species 

quinquenervia quinquenervia quinquenervia 

Paspalum replaced 
by other exotic 

Canopy 
Midstorey
Forb 

Paspalum urvillei 
0 
0 
20 

Paspalum urvillei 
0 
0 
35 

grasses 
0 
0 
0 

Grass 95 60 40 
Shrub (<1m)
litter 
bare/water 
exotic

10 5 60 
 40  

Weed Species Exotic grasses, 
Ipomoea caraica 
occasional 

Exotic grasses, 
Ipomoea caraica 
occasional 

Exotic grasses, 
Ipomoea caraica 
occasional 

Weed abundance moderate 
Recruitment (canopy, mid)
Disturbance 
Comments Flooding has 

changed structure 
and floristics of 

Comments 2 
lower storey 

Abundance summary 
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Habitat trannsect, 15-Mayy-16 Habitaat transect, MMay-2017 

Large clummp with live flowering mmaterial preseent, 
control poinnt 3, 15-May-116 

Flowering pplant in the vicinity of tthe controls 15-
May-16 

Notes and recommenddations 
(Individual pplant/clump ddata see folloowing page) 

May 2016 
So far no neew seedlingss have been observed whhere soil clodds have beenn transplanteed, but conditions 
have been ddry. 
This operatiion is an auggmentation oof an existing  population oof ephemeral plants scatttered in the ggeneral 
vicinity, andd seed will bee washed bo th from the ssite and into the site with floodwater. It will be difficult to 
evaluate thee progress o f population developmennt. Observatioons will cont inue in the n ext growing season, 
no additionaal augmentattion is considdered necesssary in the s hort term. Coontrols will aiid interpretattion of 
the developpment of translocated pla nts. Absencee of material  at two out of four of the control pointts 
illustrates thhe transient nnature of thee species. 
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Nov-Dec 2016 

Small seedlings present, also present in association with translocated plants at Yaegl South. 

Illustrates, in a small way, some parallel development between the translocated plants and the 

general population in the Yaegl NR.  


May 2017 
Small seedlings previously observed had not persisted, presumably as a result of a hot dry 
period. No plants at control points, indicating that failure for translocated plants to persist at 
Yaegl South and Yaegl Central is consistent with plants in the general population. A number of 
flowering plants were observed in the vicinity of the controls. Management of Ipomoea cairica is 
proposed (a minor threat to Hairy joint-grass). 

Monitoring observations 
Planting date 2 July 2015 

Direct transplant of dead plant and soil clods measuring 30x20x10cm 

Plot number Observations     Observations   Observations   Observations   
2 Jul 2015 15 May 2016 30 Nov-15 Dec 

2016 
31 May 2017 

Plot 2 

Control 1 large clump of 
dead material 

large clump dead 
material growing 
with exotic 

none none 

Control 2 large clump of 
dead material 

grasses 
none none none 

Control 3 large clump of 
dead material 

large clump dead 
and live 

2 small seedlings   none  

(flowering) 
material 

Control 4 large clump of 
dead material 

none none none 

Plot 1 
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Trustrumss Hill 

Hairy joint--grass Arthrraxon hispiddus 

  Layoutt 

Locations oof planting ssites 

Translocatioon methods 
Site 1 
29 July 20115 and 6 Auugust 2015 
The biggesst clumps inn the donorr site were selected foor transloca tion. The p lants were all dead 
and no seeed was obsserved on thhe plant maaterial. Twe nty five slabbs of avera age area 0.55 m2 and 
10 cm deeep, includinng clumps of plant maaterial and topsoil, weere transferrred to crattes. The 
slabs weree transporteed to Site 1 aand dividedd between thhree plots. 

Location of plots at Si te 1 (pointss at ne and ssw corners)) 
EastingPlot no g Noorthing 

1.1 sw 5533162 6781451 
1.1 ne 5533165 6781456 
1.2 sw 5533161 6781453 
1.2 ne 5533160 6781459 
1.3 sw 5533169 6781466 
1.3 ne 5533168 6781473 
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Digging of turf slab     Transpoort of slab 

Site 2 

Planting daate 18 April  2016 
Casuarina glauca seeedlings at rreceiving sitte removedd and treateed. Approx.. 5 clumps of Hairy 
joint-grass  (naturally ooccurring) wwere observved in receivving site. 

64 slabs oof Hairy joint-grass, d imensions as for Sitee 1,  were  ddug from thhe donor s ite (new 
growth hadd occurred ssince Site 11 translocatiion). The sl abs were trransported tto the receiving site 
and planteed 1 slab aat 1m in thee cardinal  ddirections f rom the central markeer  and 4 cl  umps in 
between thhe cardinal directions aat 2 m. Centtre marked with spike llabel. 

Plot 2.4 planted 18 April 2016 

Translocatted Hairy joint-grass slaab 
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Trustrums Hill – details of receiving sites 

Species Arthraxon hispidus Arthraxon hispidus Arthraxon hispidus 
Common name Hairy joint-grass Hairy joint-grass Hairy joint-grass 
Date 14-May-16 30 Nov/15 Dec-16 30-May-2017 
Marker ll tree at N, pink ll tree at N, pink ll tree at N, pink 
Location Site 1 south of RMS- Site 1 south of RMS- Site 1 south of RMS-

owned land on east of owned land on east of owned land on east of 
highway. Site 2 at north highway. Site 2 at north highway. Site 2 at north 
of site adjacent to of site adjacent to of site adjacent to 
Swamp Oak forest Swamp Oak forest Swamp Oak forest 

Location 2 
Easting Site 1 533162 533162 533162 
Northing Site 1 6781451 6781451 6781451 
Easting Site 2 533162 533162 533162 
Northing Site 2 6781577 6781577 6781577 
Transect orientation Site 2 N-S N-S N-S 
Climate previous dry dry wet 
Climate current dry, sunny dry, sunny dry, clear 
Landform flat flat flat 
Drainage poor poor poor 
Slope flat flat flat 
Aspect flat flat flat 
Soil moisture 

dry dry high 
Water levels dry dry low 
Water flow dry dry Not flowing 
Plant condition (0-5) 0 (seasonal dieback 0 (seasonal dieback 

expected) 5 expected) 
Height to 40 cm 
Width to 40 cm 
DBH 
Leaf cond 
Length new shoots to 40 cm 
Flowers 
Fruit 
Recruitment uncertain 
Disease/insect 
Dieback 
Threats Weeds, Casuarina 

glauca encroachment 
VegComm Site 2		 Exotic grassland on edge Exotic grassland on edge Exotic grassland on edge 

of Casuarina glauca - of Casuarina glauca - of Casuarina glauca - 
Melaleuca quinquenervia Melaleuca quinquenervia Melaleuca quinquenervia 

Canopy species Site 2 
Midstorey species 0 0 0 
Understorey species 0 0 0 
Canopy 5 5 0 
Midstorey 25 0 0 
Forb 70 20 
Grass 25 30 
Shrub (<1m) 50 50 
litter 35 5 20 
bare/water 
exotic high high 
Weed Species Exotic grasses Ragweed, goatweed, Exotic grasses,  Cuphea, 

Giant Paspalum, Verbena sp 
Cuphea, Verbena sp., 
exotic grasses 

Weed abundance High High 
Recruitment 
Disturbance Clearing of Swamp Oak 
Comments 
Abundance summary Dead plant material still 

Dead plant material present but small clumps Dead plant material 
present (seasonal of live plants also present (seasonal 
dieback expected) present. dieback expected) 
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Site 1 followwing planting , Jul-Aug 20 15		 Site 1 May 2016, sshowing biommass developpment 
on plaanting site at right of phott cleoo, also vehic 
damagge (powerlinee maintenan ce) 

Site 1 Dec 22016 showin g competitive biomass 	 Site 1 May 2017 showing tall ggrasses dyingg back 

Site 2 May 22016		 Site 2 Typical plannting site prioor to weed 
managgement Deceember 2016 
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Site 2 Typiccal planting ssite prior to wweed Site 2 Dead Arthraaxon mixed wwith exotic grrasses 
managemennt Decembe r 2016. Arthrraxon plants May 22017 
mixed with wweeds. 

Notes and recommenddations 
(Individual pplant/clump ddata see folloowing page)
	

May 2016
	
Biomass redduction throuugh fencing aand grazing is currently uunder investi gation by RMMS, also inquuiries re 

possible remmoval of phoone lines.  At Site 2, Casuuarina glaucaa seedlings wwill require oongoing remooval.
	
Controls aree available too guide interppretation of oobservationss of translocaated plants.   


Nov-Dec 20016 
Small clumpps of new plaants have deeveloped. Weeed manage ment and Swwamp Oak saapling thinninng has 
been conduucted effectivvely and conttinuation will be required at least in thhe short termm. Grazing is no 
longer prop osed. 

May 2017 
Floodwaterss have affectted the site. Dead materi al present ass expected sseasonally. CControls no loonger 
available, but as Arthraxxon is generaally fairly reggular in its seeasonal development, thee lack of conttrols 
does not maaterially affecct interpretattion of observvations. Weeed managemment and Swaamp Oak sappling 
thinning hass been conduucted effectivvely and conntinuation wil l be requiredd at least in thhe short termm. 
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Appendix 2 Additional translocation actions 

Preparation of Quassia Moonee Creek cuttings 
25 June 2015 
Seven clusters of stems, possibly clonal, were recognised in the field. 120 cuttings of sizes 
ranging from 10cm to 50cm in length were taken and numbered by cluster. 

Cuttings were placed in plastic bags and transported to Cutting Edge Nursery, proprietor Greg 
Lascalles, where they were placed in a specialised misting facility. 

No strike was achieved. 
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