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1 Vegetation of Little Llangothlin

Introduction

1.1 Objectives

Dr John T. Hunter prepared this report of the vegetation of the Little Llangothlin

Nature Reserve. Aims included the collation of existing information from previous

floristic surveys and that the survey of ten, 20 x 20 m stratified full vascular plant

floristic sites is carried out in order to complete a comprehensive investigation of the

vegetation and flora of Little Llangothlin. This report represents the findings of this

study. The collated information is to be used as a guide for management purposes.

The requirements of the investigation were:

The requirements of the investigation were:

N o g &~ w

Collate existing information from previous vegetation surveys conducted within
the conservation areas.

Site placement to be based on selected environmental variables and be distributed
based on the area they occupy.

Identify weed species and their occurrence.

Identify ROTAP, EPB&C Act and TSC Act species and their occurrence.

Identify regionally significant species.

Provide known fire ecology information on species and communities.
Construction of a vegetation map based on communities as defined by
classification.

Provide management recommendations.

Dr John T. Hunter (02) 6775 2452



2 Vegetation of Little Llangothlin

Methodology

2.1 Survey design

The survey was carried out in a stratified random way in order to sample and replicate
the major environmental changes. As the property is small and only a small number of
sites were allocated for survey purposes only a limited number of strata could be used.
Rock type and aspect were used to stratify sites within the landscape. All sites were
permanently marked in all four corners of the 20 x 20 m plot with LANDMARKER

survey pegs.
2.2 Site and species information

Topological information was also collected along with measurements of altitude,
slope, aspect and horizontal elevation. Altitude was taken directly from topographic
maps. Slope and horizontal elevation were measured using a ‘SUUNTO Optical
Reading Clinometer’. Horizontal elevation was measured at eight equidistant compass
bearings. Aspect was measured using a compass with reference to magnetic north.
Information on soil, fires and other disturbances was also collected in a form
amenable to the site survey data sheets supplied by the Northern Plains Region of the
National Parks and Wildlife Service (Appendix A). Site location was derived from a
Garmin GPSMap60CS with reference to topographic maps. Datum used was AMG66.

Vegetation structure was derived using the system developed by Walker and Hopkins
(1990). This method uses growth form, height and crown cover of the dominant taxa
in each of the strata layers that are identifiable. Individual taxon data for each quadrat
was recorded using the species data forms supplied by the Glen Innes Area of the
National Parks and Wildlife Service (Appendix A). Species were scored in
accordance with a modified Braun-Blanquet (1982) cover abundance six ranking

scale. Cover codes are as follows:

Cover Code Projected Canopy Cover

1 <5% few individuals

Dr John T. Hunter (02) 6775 2452
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<5% any number of individuals
6-25%

26-50%

51-75%

>75%

o O A WD

These methods will enable cross comparison of species records with other major
vegetation surveys carried out by the New South Wales National Parks and Wildlife

Service.

2.3 Data management

‘Paradox 12 for Windows’ (Corel 2006) a relational database, was used for data
management, validation, storage and retrieval. ‘Parent’ tables were created with
verified information that was used for data entry in ‘Child’ tables allowing
consistency in data entry (for example the spelling of species names (Campbell 1984;
McKenzie 1991; McKenzie et al. 1991)). Three ‘parent’ tables were created to store
information with six ‘child’ tables used for referential integrity, validation and data
entry. The three primary tables stored information relating to the taxa found and the
quadrats placed. The region number and site number were the relational fields used to
link the three main tables. These three record values are unique and duplicate values
were not accepted by the database. The system was designed to minimise the number
of keystrokes, and allow for subsequent specimen determinations and results of
analyses to be incorporated later without disruption. Field data collected during a
single field trip were added either at night in the field on a ‘note book’ computer or
immediately on the days after returning from the field on the main computer. Thus,
discrepancies could be sorted out while the relevant survey sites were fresh in the
mind. Sorted data was exported to EXCEL spreadsheets prior to analysis. All site and
species attributes are presented in EXCEL spreadsheets and included in the electronic
form of this document that is held with the Narrabri office of the New South Wales
National Parks and Wildlife Service and Information and Assessment Section Dubo
(along with copies of all field datasheets).

Dr John T. Hunter (02) 6775 2452



4 Vegetation of Little Llangothlin

2.4 Analysis of regional diversity

Regional diversity is calculated by assuming an exponential species-area curve
relationship exists. The regional diversity index is calculated by D=S/logA, where S is

the number of taxa in a region of A hectares. This is done for comparative purposes.

2.5 Multivariate Analysis

Initial exploratory analysis of sites was conducted using classification and ordination
techniques available in PATN: Pattern Analysis Package (Belbin 2004). PATN was
developed for manipulation, analysis and display of patterns in multivariate biological
data (Belbin 1995a). Both classification and ordination were performed on data as
each technique is complimentary and the use of both highlights anomalies produced
by the other (Gauch 1982). Ordination will detect natural clusters if they are present
and highlight overall trends clarifying relationships alluded to with classification
(Belbin 1991; Belbin 1995a). However, strong discontinuities in survey data can
affect the way ordination techniques display continuous variation (Faith 1991).
Classification techniques will impose groups on continuous data even if they are not
present (Belbin 1991; Faith 1991; Belbin 1995a). In such situations ‘chaining’ may
occur whereby samples grow by accretion one by one rather than by fusion with other
clusters (Goodall 1980). Even in such situations utility can be found in imposed
divisions (Gauch 1982). Classification is useful in detecting outliers that may affect
ordination procedures (strong discontinuity). This technique also aids in the detection
of smaller groupings or trends within the data that may be difficult to see from an

ordination where groupings may be less obvious (Faith 1991).

Site classification was achieved using the Kulczynski association measure that has
proven to be a superior measure of association with ecological data (Faith et al. 1987;
Belbin 1995b). Agglomerative hierarchical clustering using flexible UPGMA
(Unweighted Pair Group arithMetic Averaging) was used for group joining, this
optimises the hierarchy and not the groups. UPGMA gives equal weight to objects not
groups in the fusion process thereby groups are weighted proportionally to the number
of objects contained (Belbin 1995b). This method has been widely tested and is the
most frequently used classification technique (Gauch 1982; Belbin 1995b) and it

Dr John T. Hunter (02) 6775 2452



5 Vegetation of Little Llangothlin

provides the best fit between the association measure and the distances implied from
the dendrogram (Belbin 1991). Flexible UPGMA enables the value of 3, which ranges
from —0.1 to 1.0 to be changed, this controls the amount of space dilation during the
fusion process (Belbin 1991; Belbin 1995b). A B value of —0.1 was used to enable
slight dilation to occur; this has been shown to better recover known partitions
(Belbin 1995b).

Dr John T. Hunter (02) 6775 2452
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3.1 Site stratification

A total of ten new sites were surveyed within the reserve over one day within April of
2011 and the collation of information for a further five sites were also included.

3.2 Floristics

A total of 218 vascular plant taxa were recorded during the collation of site data and
opportunistic sampling (25% exotic). The 218 taxa occurred in 60 families and 149
genera. The families with the greatest number of taxa are: Poaceae (33), Asteraceae
(31), Cyperaceae (15), Fabaceae (14), Juncaceae (12) and Myrtaceae (7). The richest
genera are: Juncus (11), Carex (6) and Eucalyptus (6).

Dr John T. Hunter (02) 6775 2452
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Table 1: Comparison of selected attributes between floristic surveys conducted within the Northern Tablelands, Western Slopes, Plains and Far

Western Plains.

Number | Introduced | Number | Mean EPB&C — TSC — | Regional Diversity
of Taxa | Species of Sites Richness RoTAP Index Area Covered by Survey
1069 10% 151 52/0.1 ha 37 220 New England NP (Clarke et al. 2000). 151 20 x 50 m sites + extensive checklist over 30 yrs.
""" 946 | 10% | | 3/01ha | 1 | 203 | Myall Lakes NP (Hunter & Alexander 2000). Compilation of 300+ survey sites.
""" 943 | 11w | 215 | 2 | 3 | 207 | Werrikimbe (Hunter 2006). Formal + informal sites & checklists.
""" 926 | 6% | 264 | 42/0iha | 19 | 214 | Capoompeta & Washpool Additions NPs (Hunter 20012).
""" 878 | 2% | 120 | 36/0lha | 42 | 198 | Gibraltar Range & part of Washpool NP (Sheringham & Hunter 2002). 20 x 50 m sites.
""" 840 | 5% | 88 | s5001ha | 26 | 205 | BaldRock & Boonoo Boonoo NP (Hunter 2003) 20 x 50 m sites.
""" 67425% 87 ""'3'2;/'(')?(');1"""'"""";""""'"'""""1;;'"""""We{r'r'ébéh'Néifdﬁéi'ﬁé'r'k'Zi—idh’té’r’éb’déj."Ais'é'éi','éb'i(éb'Fﬁ’s’i’té’s’,'éé'é'l'%é’i’rh’éit’éé."""""
Meanders over many seasons and years.
""" 826 | 9w | 180 | | 21 | 184 | Nymboida NP (Benwell 2000). 20 x50 msites.
""" 779 | 16% | 133 | 30/004ha | 12 | 178 | Warrumbungle National Park (Hunter 2008) 20 x 20 m sites.
752 | 5% | 200 | 60/01ha | 34 | 188 | Torrington State Conservation Area (Clarke et al. 1998). 152 species from previous records.
""" 481 | 15 | 42 | 36/004ha | 11 | 159 | Goonoowiggal Nature Reserve (Hunter 2008). 20 x 20 msites.
""" 666 | 5% | 101 | 40/0iha | 9 | 158 | Partof Guy Fawkes National Park (Hunter & Alexander 1999b). 20 x 50 msites
""" 502 |  11% | 69 | 40/004ha | 19 | 155 | Bolivia Hill Nature Reserve (Hunter 2002d). 20 x 20 msites.
""" 495 | 9% | 71 | 41004ha | 18 | 150 | Warra NP (Hunter 2001b). 20 x 20 m sites, and additional 32 x 32 m nested quadrats.
""" 657 | 8% | 170 | 36/0.04ha | 11 | 144 | MtKaputar National Park (Hunter & Alexander 2000a). 20 x 20 msites.
""" 477 | 9% | 140 | 350.04ha | 10 | 142 | Ironbark Nature Reserve & Bornhardtia VCA (Hunter & Hunter 2003). 20 x 20 msites.
""" 771 | 125% | 540 | 33/0.04ha | 8 | 140 | PilligaNR,Pilliga East SCA, Ukerbarley & Willala AA (Hunter 2011). 20 x 20 m sites.
""" 40 | 3% | Nome | NA | 2 | 140 | Attunga State Forest (Hosking & James 1998). Meanders over many seasons and years.
""" 32 | 4% | 28 | 3301ha | 3 | 135 | BurntDown Scrub Nature Reserve (Hunter 2000). 20 x 20 msites.
""" 502 | 17% | 155 | 40/0.04ha | 5 | 132 | Kwiambal National Park, 2008 update (2008). 20 x 20 msites.
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Number | Introduced | Number Mean EPB&C — TSC — | Regional Diversity
of Taxa Species of Sites Richness RoTAP Index Area Covered by Survey
460 9% 48 38/0.04 ha 17 130 Severn River Nature Reserve (Hunter 2000f) 20 x 20 m sites.
""" 424 | 11% | 40 | 43/0/tha | 11 | 124 | Single NP (Clarke et al. 2000). 20 x 20 m sites. Lachlan Copeland pers. comm.
""" 365 | 2% | 40 | s5200lha | 5 | 124 | Demon Nature Reserve (Hunter et al. 1999). 32 x 32 m nested quadrats.
""" 434 | 21% | 50 | 36/004ha | 9 | 123 | Arakoola Nature Reserve (Hunter 2000d). 20 x 20 msits.
""" 437 | 10% | 40 | 31004 | 1 | 121 | Cataract NP & NR (Hunter 2007). 20 x 20 msits.
""" 417 | 4% | 40 | 38/01ha | 10 | 120 | BasketSwamp NP (Hunter2002).
""" 530 | 9% | 147 | 26/0.04ha | 4 | 113 | Dewson’s Lease, Cubbo & Etoo [Pilliga NP, NR, SCA] (Hunter 2010). 20 x 20 m sites.
""" 441 | 10% | 75 | 51004ha | 17 | 112 | KingsPlains National Park (Hunter 2000h). 20 x 20 msits.
309 9% 23 ?/0.04 ha ? 112 Stoney Batter Nature Reserve (Copeland 2002, unpublished). 20 x 20 m sites.
""" 516 | 13% | 183 | 32/004ha | 3 | 111 | Timmallallie NP, Yarrigan NP & Dandry Gorge AA (Hunter 2010). 20 x 20 m sites.
""" 360 | 4% | 44 | 29004ha | 7 | 111 | TimbarraNP (Hunter 2011).20 x 20 msites.
""" 341 | 8% | 28 | ?2004ha | 3 | 110 | Watson’s Creek Nature Reserve (Copeland 2002, unpublished). 20 x 20 msites.
""" 503 | 2% | 171 | 20/0.09ha | 0 | 108 | Kinchega National Park (Westbrooke et al. 2001). 30 x 20 m sites.
""" 409 | 12% | 71 | 29/004ha | 1 | 108 | BullalaNational Park (Hunter 2009). 20 x 20 msites.
345 4% 38 ?/0/04 ha 1 103 The Basin Nature Reserve. (Hunter & Copeland 2002, unpublished). 20 x 20 m plots.
""" 362 | 14% | 52 | 40/0.04ha | 0 | 105 | Berrygill Aboriginal Area (Hunter 2009). 20 x 20 m sites.
""" 464 | 11% | 202 | 25/0.04ha | 5 | 103 | Dthiniia Dthinnawan Nature Reserve (Hunter 2008). 20 x 20 m sites.
""" 388 | 15% | 67 | 30/0.04ha | 0 | 108 | TerryHie Hie Aboriginal Area (Hunter 2009). 20 x 20 msites.
""" 315 | 18% | 46 | 48/0.04ha | 1 | 108 | Munro South, Gwydir River NP (Hunter 2011). 20 x 20 m sites overstorey only sites.
""" 310 | 165% | 24 | 49/0.04ha | 1 | 108 | Euroka(Hunter 2010). 20 x 20 msites.
""" 280 |  10% | 32 | 48/0.04ha | 1 | 94 | Sepoy, section of Gwydir River NP (Hunter 2009). 20 x 20 m sites.
""" 381 | 15% | 37 | 35004ha | 2 | 93 | Beresford Park/Carinya sections of Mt Kaputar NP (Hunter 2008). 20 x 20 msites.

Dr John T. Hunter (02) 6775 2452
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Number | Introduced | Number Mean EPB&C — TSC — | Regional Diversity
of Taxa Species of Sites Richness RoTAP Index Area Covered by Survey
209 23% 14 48/0.04. ha 3 93 Barayamal National Park (Hunter 2008). 20 x 20 m sites.
""" 218 |  25% | 14 | 22004ha | 3 | 91 | Little Llangothlin Nature Reserve (Hunter 2011). 20 x 20 m sites.
""" 38 | 11% | 65 | 29/0.04ha | 2 | 89 | Trinkey State Conservation Area (Hunter 2008). 20 x 20 msits
""" 325 | 11w | 50 | 22/004ha | 2 | 89 | NarranLake Nature Reserve (Hunter et al. 2001). 20 x 20 msites.
""" 206 | 2% | 21 | 41/004ha | 0 | 8 | Horton Falls National Park (Hunter 2009) 20 x 20 m sits.
""" 237 | 10% | 21 | 34/004ha | 1 | 8 | Boronga, Boomi & Boomi West Nature Reserves (Hunter 2006). 20 x 20 msites.
""" 299 | 15% | 4 | 46/004ha | 0 | 8 | Courallic Aboriginal Area (Hunter 2009). 20 x 20 m sites.
""" 287 | 4% | 53 | 30/0.04ha | 4 | 8 | Deriah Aboriginal Area (Hunter 2008). 20 x 20 msites.
""" 422 | 14% | 125 | 250.09ha | 2 | 8 | PeeryNational Park (Westbrooke et al. 2002). 30 x 30 m sites.
""" 175 | 14% | 14 | 36/004ha | 1 | 8 | Gamilaroi Nature Reserve (Hunter 2006). 20 x 20 m sites.
""" 225 | 7w | 26 | 31/004ha | 1 | 8 | Stonehenge section of Warialda CCA (Hunter 2009). 20 x 20 msites.
""" 262 | 14% | 29 | 39/004ha | 0 | 8 | WondobaState Conservation Area. 20 x 20 msites.
""" 371 | 13% | 132 | 37/004ha | 2 | 8 | Goobang National Park (Porteners 1997). 20 x 20 msites.
""" 247 | 18% | 33 | 30/003ha | 0 | 8 | TheMission Aboriginal Area (Hunter 2009). 20 x 20 msites.
""" 170 | 3% | 15 | 30004ha | 1 | 79 | MtMcKenzie NR (Hunter 2002). 20 x 20 m sits.
""" 248 | 12% | 27 | 33004ha | 0 | 76 | Rusdensection of Mt Kaputar National Park (Hunter 2008). 20 x 20 msites.
""" 207 | 18% | 20 | 33004 | 1 | 76 | Molroy section of Bingara SCA (Hunter 2009). 17 20 x 20 m sites. 3 overstorey sites.
""" 229 | 11w | 22 | 37/004ha | 1 | 75 | Leard State Conservation Area (Hunter 2008). 20 x 20 m sites.
""" 200 | 15% | 25 | 35004ha | 1 | 74 | Planchonella Nature Reserve (Hunter 2006). 20 x 20 m sits.
""" 183 | 18% | 11 | 33/004ha | 0 | 73 | Gunyerwarildi National Park (Hunter 2008). 20 x 20 m sites.
""" 238 | 16% | 26 | 38/0.04ha | 0 | 72 | Campbell and Montrose AA (Hunter 2009). 20 x 20 msites.
""" 186 | 8% | 19 | 28/004ha | 1 | 72 | ‘Marrawah’ (Hunter 2007) 20 x 20 msites.

Dr John T. Hunter (02) 6775 2452
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Number | Introduced | Number Mean EPB&C — TSC — | Regional Diversity
of Taxa Species of Sites Richness RoTAP Index Area Covered by Survey
134 5% 21 26/0.04 ha 5 72 Aberbaldie NR (Hunter 2005). 20 x 20 m sites.
""" 209 | 17% | 15 | 35004ha | 0 | 71 |lIrrigappa AA (Hunter 2009). 20 x 20 msites.
""" 185 | 8% | 20 | 21/004ha | 0 | 71 | ‘SandyWells’ (Hunter 2007). 20 x 20 msites.
""" 241 | 13% | 37 | 26/004ha | 0 | 68 | Biddon State Conservation Area (Hunter 2008). 20 x 20 msits.
""" 202 | 6% | 20 | 30/0.04ha | 1 | 68 | GarrawillaNational Park (Hunter 2008). 20 x 20 msites.
""" 167 | 6% | 21 | 32/004ha | 1 | 68 | NullamannaNational Park (Hunter 2008). 20 x20 msites.
""" 235 | 15% | 31 | 26/0.04ha | 1 | 67 | Bobbiwaa State Conservation Area (Hunter 2008). 20 x 20 m sites.
""" 211 |  11% | 26 | 35004ha | 1 | 67 | DerraDerrasection of the Bingara SCA (Hunter 2009). 20 x 20 msites.
""" 224 | 14% | 31 | 33004ha | 2 | 67 | Kelvin Aboriginal Area (Hunter 2008). 20 x 20 msits.
""" 240 | 10% | 40 | 32/004ha | 2 | 66 | Playgansection of Mt Kaputar NP (Hunter 2008). 20 x 20 m sits.
""" 217 | 13% | 31 | 24/004ha | 0 | 66 | MoemaNational Park (Hunter 2007). 20 x 20 m sits.
""" 170 | 2% | 18 | 36/004ha | 0 | 66 | Dowe National Park (Hunter 2010). 20 x 20 msits.
""" 176 | 6% | 14 | 34/004ha | 1 | 65 | Montawaa section of Mt Kaputar National Park (Hunter 2008). 20 x 20 msites.
""" 167 | 6% | 10 | 32/004ha | 2 | 63 | Formosasection of Mt Kaputar National Park (Hunter 2008). 20 x 20 msites.
""" 161 | 12% | 15 | 25/004ha | 0 | 63 | Midkin Nature Reserve (Hunter 2006). 20 x 20 m sits.
""" 131 | 10% | 9 | 33004ha | 0 | 62 | BullawaCreek State Conservation Area (Hunter 2008). 20 x 20 msites.
""" 163 | 9% | 16 | 24/004ha | 0 | 6L | Couradda Community Conservation Area (Hunter 2008). 20 x 20 m sites.
""" 192 | 7% | 30 | 24/004ha | 0 | 59 [ Killarey State Conservation Area (Hunter 2008). 20x20m.
""" 170 | 12% | 23 | 33004ha | 0 | 59 | Somerton National Park (Hunter 2008). 20 x 20 m sites.
""" 166 | 10% | 19 | 31/004ha | 1 | 56 | Tinkrameanah National Park (Hunter (2008). 20 x 20 m sites.
""" 199 |  11% | 45 | 21/004ha | 2 | 55 | Budelah Nature Reserve (Hunter 2006). 20 x 20 m sites.
503 | 10% | 105 | - 37/0.04ha | 72N 53 | 1:100 000 Ashford Map Sheet (Le Brocque & Benson 1995). 20 x 20 m sites (290 taxa) and

Dr John T. Hunter (02) 6775 2452
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all additional records (213 extra taxa).

Number | Introduced | Number Mean EPB&C — TSC — | Regional Diversity
of Taxa Species of Sites Richness RoTAP Index Area Covered by Survey
240 8% 42 28/0.04 ha 1 51 Culgoa National Park (Hunter 2005). 20 x 20 m sites.

""" 112 | 4% | 15 | 26/004ha | 1 | 51 | Gibraltar NR (Hunter 2002). 20 x 20 msites.
""" 155 | 17% | 22 | 3701ha | 2 | 49 | Kirramingly Nature Reserve (Clarke et al. 1998). 33 x 33 m nested sites.
""" 129 | 14% | 20 | 22/004ha | 1 | 49 | Brigalow Park & Claremont Nature Reserves (Hunter 2006). 20 x 20 m sites.
""" 235 | 26% | 200 | 18/0.09ha | 2 | 48 | Mungo National Park (Westbrooke & Miller 1995). 30 x 30 msites.
""" 20 | 2 | 2 |2 | 2 | 4t | Macquarie Marshes Nature Reserve (NSW NPWS).
""" 127 | 1% | 16 | 32/004ha | 1 | 46 | Weetalibah Nature Reserve (Porteners 1998). 20 x 20 msites.
""" 215 | 2% | 92 | 2 | 2 | 45 | Mallee Cliffs National Park (Morcom & Westbrooke 1990). 10 x 20 msites.
""" 185 | 5% | 40 | 12/004ha | 1 | 44 | Ledknapper Nature Reserve (Hunter & Fallavollita 2003). 20 x 20 msites.
""" 227 | 4w | 184 | 2 | 2 | 4 | Nombinnie NP & Round Hill NR (Cohn 1995). 30 x 30 m sits.
""" 174 | 9% | 59 | 15004ha | 1 | 40 | ThiltaKarra section Paroo Darling NP (Hunter & Fallavollita 2003). 20 x 20 msites
""" 139 | 1% | 30 | 31/004ha | 0 | 39 | Binnaway Nature Reserve (Porteners 1998). 20 x 20 msites.
""" 133 | 7% | 30 | 14/004ha | 0 | 39 | ‘Goonama’ (Hunter 2007). 20 x 20 msites.
""" 107 | 8% | 15 | 25/004ha | 0 | 39 | Careunga Nature Reserve (Hunter 2006). 20 x 20 msites.
90 | 2% | 7 | 27/004ha | R A 25 | DerraDerra Ridge, Bingara (Benson et al. 1996). 20 x 20 m sites.

Dr John T. Hunter (02) 6775 2452
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3.3 Community definition

Five communities are recognised as occurring within the Little Llangothlin (Figure 2).

®
C1: Carex gaudichaudiana -

A

Stellaria angustifolia

Fen

C2: Eleocharis acuta -

A

Glyceria australis
Upland Lagoon
C3: Eucalyptus pauciflora -

A

Eucalyptus nova-anglica
Woodland

C4: Eucalyptus nova-anglica

P

Derived Open Woodland
& Grassland

C5: Eucalyptus nova-anglica

<«

Lunette

) ! ! !
0.6 0.8 1.0 1.2 1.4

Figure 1: Summary dendrogram of dataset sites surveyed during this investigation

using Kulczynski association and flexible UPGMA fusion strategy. Communities are

defined at a dissociation of c. 0.6.
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Legend
Flora Survey Sites N
Community A
* C1:Carex Fen

C2: Upland Lagoon
C3: Snow Gum - Peppermint - Black Sally
* C4: Peppermint
» C5: Peppermint Lunette 050100 200 300 400
[ Little Llangothlin Nature Reserve e ™ V005

Figure 2: Location of sites within each community at Little Llangothlin.
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Legend — -
Little Llangothlin Vegetation N
Vegetation A
I C1: Carex Fen

C2: Upland Lagoon

C3: Snow Gum - Peppermint - Black Sally

C4: Peppermint

C5: Peppermint Lunette 62825 250 375 500
[ Little Llangothlin Nature Reserve o ™ tors

Figure 3: Mapped distribution of all communities within Little Llangothlin.
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3.4 Description of plant communities

3.4.1 Community 1: Carex Fen (Endangered)

Carex gaudichaudiana (Sedge) — Stellaria angustifolia (Starwort) Fen

Falls within Carex Sedgelands of the New England Tableland, Nandewar, Brigalow
Belt South and NSW North Coast Bioregions Endangered Ecological Community
Listing. NSW Threatened Species Conservation Act.

Sample sites (1): FEN21, FEN22.
Environmental relationships: found restricted to areas of impeded drainage but not
usually inundated permanently. Usually along drainage lines and generally forms a
peaty soil layer.
Distribution within reserve: found throughout the reserve primarily around the
margins of both lagoons and extending out beyond the outflow area..
Structure: a Sedgeland/fen.

e Understorey layer: < 1.5 m tall. 100% cover.
Number of hectares: 16.2 Proportion of reserve: 6.3%
No. of taxa: 27 No. of taxa per plot: 12-17-22.
Most common natives: listed in order of decreasing summed cover scores (fidelity x
cover).
Trees: none apparent.
Shrubs: none apparent.
Climbers & trailers: none apparent.
Ground cover: Carex gaudichaudiana, Stellaria angustifolia, Neopaxia australasica,
Glyceria australis, Carex sp. Bendemeer, Hydrocotyle tripartita, Asperula
charophyton, Wahlenbergia ceracea, Lycopus australis, Epilobium billardierianum
subsp. hydrophilum, Carex inversa, Leiocarpa sp. A, Lachnagrostis filiformis, Juncus
falcatus, Geraniums solanderi subsp. solanderi, Epilobium billardierianum subsp.
cinereum, Cyperus sphaeroideus, Brachyscome radicans.
Taxa of conservation importance: Asperula charophyton, Carex sp. ‘Bendemeer’,

Leiocarpa sp. A.
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Introduced taxa: Holcus lanatus, Rumex crispus, Lactuca serriola, Festuca elatior,
Anthoxanthum odoratum, Trifolium pratense, Taraxacum officinale, Cirsium vulgare.
Percent of species introduced: 30%

Notes & conservation status: Hunter & Bell (2009) described this assemblage within
the Alliance: Carex gaudichaudiana. This alliance is occurs primarily east of the New
England Highway south from Stanthorpe to Niangala with a south-western extension
to the Watsons Creek area. This assemblage was also placed within Community 7:
Carex gaudichaudiana — Glyceria australis which is found from south east of Walcha
north to the Red Range east of Glen Innes and is only known to be reserved within
Little Llangothlin Nature Reserve. Fens in Australia are described as occurring in
catchments with mineral rich substrates (such as basalts and shales) that produce less
acidic to alkaline soils higher in mineral nutrients often along watercourses on flat or
concave valley floors (Costin 1959; Beadle 1981; Kirkpatrick 1983; Codd et al. 1998;
Costin et al. 2000; Hope 2003; Keith 2004). These fens lack the prominent
sclerophyllous shrub layer and are dominated by soft-leaved tussock sedges, grasses
and semi-aquatic herbs (Beadle 1981; Kirkpatrick 1983; Keith 2004). Current
literature describes fens in Australia as peatlands that occur along the eastern edge of
the tablelands at altitudes of over 600 m from south of Stanthorpe in Queensland to
Tasmania; Carex gaudichaudiana is considered to be the most common and dominant
fen species (Beadle 1981; Costin 1959; Kirkpatrick 1983; Read 1994; Hope 2003;
Keith 2004). Research into Australian fens has been restricted to southern alpine
regions. The Carex gaudichaudiana alliance of Costin (1954) is included within the
Endangered Ecological Community Montane peatlands and swamps of the New
England Tableland, NSW North Coast, Sydney Basin, South East Corner, South
Eastern Highlands and the Australian Alps bioregions (17 December 2004) under the
NSW Threatened Species Conservation Act (1995). Despite the fact that fens occur as
far north as Stanthorpe (Keith 2004) and are at least in part included within a listed
endangered ecological community. In a systematic survey of the Guyra 1:100 000
Map Sheet fens did not feature in the communities described (Benson & Ashby 2000).
In common with communities further south, Carex gaudichaudiana was found to be a
characteristic dominant of many fen communities. Carex gaudichaudiana is a
widespread dominant of fens in New Guinea and New Zealand (Walker 1972; Wardle
1991; Mark et al. 1995). Within northern New South Wales the distribution of Carex
gaudichaudiana fens generally follows that described by Keith (2004), occurring as
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far north as Stanthorpe in Queensland and along the eastern parts of the escarpment.
However, In contrast to communities previously described, Carex gaudichaudiana is
not the sole dominant of fen communities in this more northerly region. Two other
species of Carex, C. appressa and C. sp. ‘Bendemeer’ (a previously undescribed
species for Australia), are community dominants and delineate alliances whose
distributions exhibit a strong geographic bias. The Carex gaudichaudiana Alliance
described here has the broadest environmental amplitude within the New England
Tablelands Bioregion. This result confirms Carex gaudichaudiana as the dominant
species in fens across Australia, New Zealand and New Guinea. Across the regional
landscape fens were most commonly found on the lowest parts of broad drainage
depressions or in more or less narrow bands along creeks and on extensive seepage
areas associated with drainage lines on or close to the margins of other more northerly
lagoons (Llangothlin, Little Llangothlin and Racecourse Lagoons). Keith (2004)
infers that fens are more common on basalts and shales and bogs on acidic substrates
such as leuco-monzogranites and sandstones. Our results for fens, as for bogs (Hunter
and Bell 2007) indicate that substrate is less important as a driver of community
patterns than variables such as rainfall, altitude and the origin of nutrients entering the
system. These extensive and systematic surveys within the one region suggest that
both systems may occur as readily on any type of substrate. We found fens were as
likely to be found on acid-forming substrates as on more basic rock types (Table 1).
The differentiation of bog and fen is predicted to be due to differences in acidity and
nutrients but at a level removed from the substrate. Fen water is generally bordering
on eutrophic (van Diggelen et al. 2006); fens represent landscape sinks where
nutrients derived from catchments are concentrated in streams and where nutrient-rich
ground water is close to the surface for much of the year (Weltzin et al. 2000; Hope
2003; van Diggelen et al. 2006). Bogs are oligo- or meso-trophic with nutrients
derived from rain or nutrient-poor ground water (Hope 2003). The underlying
differences between rock types can be blurred depending on the extent of contact
occurring between the mire community and the subsurface mineral soils. In this study,
where fens were found on granites some characteristic bog taxa such as Baloskion
stenocoleum and Gonocarpus micranthus occurred, but only in that narrow band
between the fen and surrounding grasslands or woodlands and not within the fen itself
indicating a change in acidity and/or nutrients at fen boundaries. Where the level of
nutrients and acidity do not appreciably change but where the soil water table is lower
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or inundation less frequent Carex fens are described as grading into sod tussock
grasslands, for example Poa grasslands (Costin 1959; Kirkpatrick 1983). In similar
situations within the New England Tablelands Bioregion on a range of rock types fens
grade into dense Pennisetum alopecuroides swards. This tussock grass community
often surrounds Carex fens particularly where they occur in grazed treeless, gently
sloping and shallow basin landscapes. Fens elsewhere are sensitive to small changes
in groundwater flow (Van Diggelen 2006). Many of the largest Carex fens within the
New England Tablelands Bioregion have been significant altered, reduced in size or
completely eradicated by drains and dams and these activities still continue today.
Areas that may have once contained Carex fens are now grasslands and on some soil
types Pennisetum grassland rather than Carex fens are present in open depressions,
suggesting that changes in moisture relationships could drive fen communities
towards these and other grasslands. Recurrent fires may also cause degradation of the
thin layers of peat or change its water holding capacity. Of the estimated 5000 ha of
Carex Fens occurring in the New England Tablelands Bioregion less than 100 ha
(0.2%) is within conservation reserves. Some of the best remaining examples of fens
are, in fact, in conservation reserves but even these have large drains or dams Bishops
Swamp, Racecourse Swamp and New Country Swamp. The majority of remaining
fens (98.8%) occur on private freehold land or on travelling stock reserves where they
are under pressure from grazing. Costin (1959) records that fens were selectively
overgrazed within the Kosciuszko region due to the palatability of Carex
gaudichaudiana and that trampling of cattle caused drying out of the soil through
degradation of peat and erosion. On the New England Tablelands differential
palatability of the Carex dominants may affect community composition and structure
where more than one species co-dominate. Both Carex gaudichaudiana and Carex sp.
‘Bendemeer’ were readily eaten by grazing stock but, grazing of Carex appressa was

never observed. The impact of grazing in fens thus requires further investigation.
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Figure 4: Placement of sites within Community 1 at Little Llangothlin.
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Figure 5: Mapped distribution of Community 1.
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Plate 1: Photographs of Community 1; above Site FEN21, below Site FEN22.
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3.4.2 Community 2: Upland Lagoon (Endangered)

Eleocharis acuta (Rush) — Glyceria australis (Australian Wheatgrass) Grassy
Woodland

Falls within Upland Wetlands of the Drainage Divide of the New England Tableland
Bioregion — Endangered Community Listing. NSW Threatened Species Conservation
Act.

Falls within Upland wetlands of the New England Tablelands and the Monaro Plateau
— Endangered Community Listing. Federal Environmental Protection and

Biodiversity Act.

Sample sites (3): LIT1, LIT2, LIT3.
Environmental relationships: found restricted to inundated areas around and within
the Lagoon proper, also occurs on lagoon edge which may not always be inundated.
Distribution within reserve: restricted to within the lagoon zone proper.
Structure: a low grassy woodland or forest.

e Understorey layer: <1 m tall. 20-100% cover.
Number of hectares: 118.5 Proportion of reserve: 46.5%
Though much of the area recorded for this community would be open water at any
particular time
No. of taxa: 26 No. of taxa per plot: 16-19-23.
Most common natives: listed in order of decreasing summed cover scores (fidelity x
cover).
Trees: none apparent.
Shrubs: none apparent.
Climbers & trailers: none apparent.
Ground cover: Eleocharis acuta, Glyceria australis, Stellaria angustifolia,
Epilobium billardierianum subsp. hydrophilum, Eleocharis pusilla, Utricularia
australis, Myriophyllum variifolium, Hydrocotyle tripartita, Eleocharis dietrichiana,
Carex gaudichaudiana, Lachnagrostis filiformis, Crassula helmsii, Asperula
charophyton, Ranunculus inundates, Isotoma fluviatilis, Eleocharis sphacelata,
Elatine gratioloides, Limosella australis, Juncus bufonius, Isolepis fluitans, Carex

inversa, Brachyscome radicans.
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Introduced taxa: Holcus lanatus, Rorippa palustris, Gamochaeta americanum,
Rumex crispus.

Percent of species introduced: 15%

Notes & conservation status: Bell et al. (2009) have divided this community into
four types depending on water depth that varies within this lagoon over time. These
include:

Physiographic Position: Lagoon edges: restricted, in unmodified systems, to the

lagoon edge towards the top of basin slopes at study sites but commonly occurs over
the whole basin if very shallow (drained or in-filled).

Assemblage 1: Hydrocotyle tripartita — Isotoma fluviatilis — Ranunculus inundatus —
Lilaeopsis polyantha herbfield.

Water level fluctuations are a feature of this habitat; many species here belong to the
amphibious group described by Brock and Casanova (1997). In most drained lagoons
and in shallow, presumably long in-filled lagoons, elements of this community occur
across the whole basin. Often, where substantial hydrological disturbance has
occurred, a few species of this community (e.g. Hydrocotyle tripartita and
Lachnagrostis filiformis) are the only wetland species that remain, occurring
alongside common terrestrial pasture species, both exotic and native.

Physiographic Position: Lagoon basins: Restricted to the lagoon basin in deeper

water. Generally only occurs in intact lagoons with little or no hydrological
disturbance. Elements of this community (Eleocharis sphacelata and Myriophyllum
variifolium) may occur in some in-filled lagoons (Wyanbah, Barleyfields) and in
some drained lagoons (Edenglen).

Assemblage 2: Eleocharis sphacelata — Potamogeton tricarinatus Sedgeland.
Occurring in deepest parts of some lagoons. Characterised by high cover and
abundance of both Eleocharis sphacelata and Potamogeton tricarinatus (where it
occurs). In Little Llangothlin Lagoon often an Eleocharis sphacelata monoculture.
This community is characterised by low species richness (4.4, range 1-8) and the
floating submerged plant Utricularia australis is absent (compare to Communities 3,
4 and 5).

Assemblage 3: Eleocharis sphacelata — Utricularia australis — Isolepis fluitans
herbfield. Occurring in deeper parts of smaller or shallower lagoons and at
intermediate depths of large, deeper sites. Essentially represents communities at
intermediate depths where relatively shallow water and vegetation cover prevent
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disturbance by wind. Extensive in the deeper centre of Little Llangothlin Lagoon and
covers almost the whole surface of Llangothlin Lagoon except for part of the southern
end where open water and stands of Myriophyllum variifolium are common. Mean
richness six (range 3-11).

Assemblage 4: Utricularia australis — Nitella sonderi herbfield. Occurring at
sheltered intermediate depths of large lagoons where cover of emergents and floating-
leaved plants is low and patchy. Characterised by submerged species, sparse cover of
emergents and floating-leaved species and relatively high light penetration into the
water column. Low richness (7.7, range 7-9) and extreme patchiness of all species is a

feature of this community.

Keith (2004) refers to the intermittent and semi-permanent wetlands found on
deflation hollows of the Northern Tablelands and the Monaro as montane lakes;
Jacobs & Brock (1993) describe these wetlands as ephemeral lakes and swamps.
However, Paijmans et al. (1985) restrict lakes to those water-bodies greater than 1 m
deep when full, a definition that would exclude all but two of the wetlands in the New
England Tablelands Bioregion. Timms (1992) discusses the pitfalls of attempting to
define lakes in Australia where many lakes are ephemeral. In his study he excluded
small water bodies (ponds; <1 ha) and those where vegetation dominates the water
surface (swamps). We therefore have reservations about using the term lake for these
New England Tablelands wetlands, since all are dominated by emergent macrophytes,
most are shallow and a few are less than one hectare. It is symptomatic of this
confusion over terminology that sees Benson & Jacobs (1994) describe these systems
on the Monaro as lakes while describing vegetation communities in them as marshes.
Globally these systems would probably best be described as semi-permanent or
ephemeral marshes (Usback & James 1993). We, as does local custom and the
geomorphological literature (Walker 1976; Haworth et al. 1999), will refer to these
wetlands as lagoons (Usback & James 1993; Bell & Clarke 2004; Benson & Ashby
2000). Vegetation typical of these lagoons is incorporated within the community
listed as an endangered ecological community both under the Threatened Species
Conservation Act 1995 (Upland Wetlands of the Drainage Divide of the New England
Tableland Bioregion) and the Environment Protection and Biodiversity Conservation
Act 1999 (Upland wetlands of the New England Tablelands and the Monaro Plateau).
Some species of these temporary wetlands display considerable morphological
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plasticity with two architectural forms, one for growing in the water column and
another for surviving on damp mud (Brock 1991). These species are termed
amphibious responders by Brock & Casanova (1997), who allocated species of these
and other Northern Tablelands wetlands into three broad functional groups based on
their establishment characteristics. Lagoons in the Northern Tablelands Bioregion
refer to a series of shallow upland wetlands and ponds, typically located in saucer-
shaped areas of negative relief with closed or semi-closed drainage, on flat or gently
undulating landscapes associated with Tertiary basalt flows (Walker 1977). Even
when full, lagoons are rarely more than 1.5 m deep. However, a distinguishing feature
is their well-defined and apparently wave-cut banks that contrast with sandy lunettes
on their downwind shores, both features indicating that they formed under climatic
conditions different from the present. Lagoons differ from other wetlands of the
region in morphology and location. Most are oval-shaped often with distinct rocky
margins, though with considerable recent siltation accumulated on lagoon edges.
They all occur above 900 m close to the top of Great Divide or to adjacent leading
ridges, and inland of the 1000 mm rainfall isohyet. They are therefore found not in
the wettest areas of the eastern ‘falls country’ of the Tablelands, but in the more
inland areas prone to cycles of wetting and drying where weathering by water table
fluctuation is more intense. Retention of water in the closed basins has been facilitated
by drainage impediment caused by the accumulation of the secondary products of
weathering, such as stiff clays and the duricrusts ferricrete and silcrete. These
secondary products are most commonly associated with basalt weathering but may
occasionally form from different rock types under similar environmental conditions,
probably that of marked seasonal variation in water tables and subsequent
precipitation of duricrust minerals. Lagoons receive water from their relatively small
catchments by various combinations of hydrological processes; some are mainly
stream-fed, some spring-fed and some fed by overland flow. As most lagoons were
probably initiated by return-flow sapping at the base of basalt rises, some have
marginal peatlands that may retain moisture when the centre of the basin is dry. While
largely closed systems, in extreme floods water may spill into the adjoining major
river catchments, the Clarence, Macleay or Gwydir river systems. Lagoons of this
type are found the length of the Great Divide in low relief tableland areas, such as in
the Monaro district of southern New South Wales (Pillans 1987; Benson & Jacobs
1994). Although most often associated with basalt lithologies, they are not volcanic in
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origin. Apart from obvious differences in morphology to volcanic maars, the
superficial nature of the drainage divide lagoons was demonstrated by Coenraads
(1989) when he drilled through the basement of four representative lagoons in the
Glen Innes district to the underlying country rock. Some of the lagoons have either
sand dunes or clay-rich mounds on their eastern (lee) side (called ‘lunettes’, because
of their typical wind-formed crescent shape), probably products of deflation or wave
action formed under different local climatic conditions during the glacial cycle of the
last 2 million years (Pillans 1987). Thus, unlike most lakes, their basins tend to be
renewed by deflation (wind erosion) over periods of tens of thousands of years and, as
their catchments are small, they are rarely completely infilled. Lagoon sediments are
rarely more than several metres deep, and radiocarbon dating of the peat fraction of
these sediments indicates that the present cycle of sedimentation commenced ~ 15
000 years ago as climate became wetter and warmer after the last Glacial Maximum
(Haworth 1994; Haworth et al. 1999). Species richness generally decreases with depth
(Fig. 4) and communities at lagoon margins are consistently richer in species than
those in deeper water. Margin communities typically occupy only a small part of the
basin (Figs. 5 and 6) and edge and deeper communities (e. g. Communities 1, 4 and 5)
are more extensive. All but a few lagoons have basaltic substrate and those that are on
other bedrocks (e.g. Racecourse, Kyoma) are close to the edge of basaltic landscapes
and are thought to have developed on them (Walker 1977; Haworth 1994). The
influence of acid granite soils and sandy lunettes is seen particularly at the margins of
Llangothlin and Little Llangothlin where soils have a high sand content (Bell 2000)
and species such as Baloskion stenocoleum and Eleocharis atricha, that are more
typical of acidic soils, occur. Lagoons are more numerous and extensive than
previously described (Walker 1977; Keith 2004). Of the 58 lagoons identified all but
New Country Swamp contain or potentially contain the listed Endangered Ecological
Community. It is likely that many more existed in the Bioregion but have since been
lost due to drainage or natural in-filling processes or to in-filling exacerbated by
clearing and grazing (Haworth 1994; Haworth & Gale 1999). Some landholders refer
to parts of their property that briefly hold water after rain — no doubt some of these
areas were lagoons that have become silted up by natural processes and erosion. The
majority (includes all drained and shallow lagoons) are temporary and only hold water
for short periods each year or only in wet years. Only two the largest could be termed
semi-permanent (Little Llangothlin, Llangothlin) and even these have been known to
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dry completely in severe droughts. The transect survey thus represents the vegetation
of these sites at one point in time. Lagoon vegetation is highly dynamic both within a
growing season (Bell 1991) and over a number of years (Bell 2000) in response to
changes in water depth and to water level history. A drought may see that part of
Llangothlin Lagoon, which in 1998 supported the Utricularia australis — Nitella
sonderi community, covered with terrestrial plants such as Conyza bonariensis and
Persicaria sp. Even where the species mix is the same in, for example, the edge
Community 1, under some conditions, different species such as Myriophyllum
variifolium (wetter) or Hydrocotyle tripartita (drier) may dominate. Many of these
species respond to deeper water by altering growth forms (Brock & Casanova 1997)
but survive in dry sediments by means of seeds, tubers (Potamogeton tricarinatus) or
dormant winter buds (Utricularia australis, Aldrovanda vesiculosa). Because of
temporal and within wetland variation, vegetation description in these as in other
dynamic systems is problematic (Bell 2000). Although vegetation at the regional or
whole wetland scale is appropriate for large-scale mapping (Benson & Jacobs 1994;
Benson & Ashby 2000), broad descriptions ignore, of necessity, a wealth of detail that
occurs at finer grains. Species richness, for example, varies strongly with depth (Figs
4 and 5). Thus whole wetland presence/abundance lists imply that all species co-exist:
our study suggests that this is not always the case. We suggest that, at finer grains,
differences among within-lagoon communities emerge that may be more important to
the functioning of these systems than differences among lagoons. These wetlands are,
on geological time scales, temporary features of the landscape and have probably been
slowly filling with sediment since the cessation of the active basin deflation period.
Thus we need to be realistic about potential changes to these systems, particularly as
we have no records of the sort of communities these basins supported before the
influx of sheep to the Tablelands in the 1850s (Haworth 1994). At shorter time scales,
what is certain is these systems depend for their diversity of habitat and species on
their diversity of wetting and drying cycles (Brock et al. 1999). Restoring lagoon
outlets to their original levels (Little Llangothlin Lagoon) is predicted, in time, to
restore diversity of habitat. In 1998 a few plants of the weedy species Ranunculus
sceleratus appeared at the edge of Dangars Lagoon. By 2006, the population at
Dangars Lagoon was substantial and scattered plants have appeared at Racecourse and

Little Llangothlin Lagoons. This species is dispersed by water birds (Green et al.
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2008), is a coloniser of bare mud and is of particular concern to those wetlands where

expanses of bar mud are common.

Dr John T. Hunter (02) 6775 2452



29 Vegetation of Little LIangothlin

Legend
Flora Survey Sites N
Community A
< C1: Carex Fen

e C2: Upland Lagoon
C3: Snow Gum - Peppermint - Black Sally

C4: Peppermint
C5: Peppermint Lunette 0 80100200 300 400
[ Littie Llangothlin Nature Reserve S ™ 005

Figure 6: Placement of site within Community 2 at Little Llangothlin.
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Figure 7: Mapped distribution of Community 2.
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Plate 2: Photographs of Community 2, Lagoon edge.
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3.4.3 Community 3: Snow Gum - Peppermint Woodland (Endangered)

Eucalyptus pauciflora (Snow Gum) — Eucalyptus nova-anglica (New England
Peppermint) — Eucalyptus stellulata (Black Sally) Woodland

Will fall within the New England Peppermint Woodland on Basalts and Sediments in
the New England Tableland Bioregion — Endangered Ecological Community Listing.

NSW Threatened Species Conservation Act.

Parts will also fall within the Ribbon Gum — Mountain Gum — Snow Gum grassy
forest/woodland of the New England Tableland Bioregion — Endangered Ecological
Community Listing. NSW Threatened Species Conservation Act.

Falls within the New England Peppermint (Eucalyptus nova-anglica) Grassy
Woodlands — Listed as Critically Endangered. Environmental Protection and

Biodiversity Act.

Sample sites (8): 1, 2,4, 5,6, 7,9, 10.
Environmental relationships: found through most of the reserve where clearing has
not been overly conducted or where regeneration of cleared lands has occurred. Soils
are black and basaltic.
Distribution within reserve: throughout all non-inundated areas.
Structure: a grassy woodland.

o Tree-layer: (4-) 6-15 m tall. 15-35% cover.

e Understorey layer: <1 m tall. 100% cover.
Number of hectares: 46.3 Proportion of reserve: 18.1%
No. of taxa: 72 No. of taxa per plot: 18-20-30.
Most common natives: listed in order of decreasing summed cover scores (fidelity x
cover).
Trees: Eucalyptus pauciflora, Eucalyptus nova-anglica, Eucalyptus stellulata,
Eucalyptus acaciiformis, Eucalyptus dalrympleana subsp. heptantha, Eucalyptus
viminalis.

Shrubs: Acacia dealbata, Acacia melanoxylon, Pimelea linifolia.
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Climbers & trailers: Rubus parviflorus, Desmodium varians, Glycine clandestina,
Cullen tenax.

Ground cover: Xerochrysum bracteatum, Pteridium esculentum, Poa sieberiana,
Geraniums solanderi, Hydrocotyle laxiflora, Craspedia variabilis, Velleia paradoxa,
Galium propinquum, Microlaena stipoides, Acaena novae-zelandiae, Acaena ovina,
Carex inversa, Themeda triandra, Pennisetum alopecuroides, Gonocarpus tetragynus,
Dianella revoluta, Asplenium flavellifolium, Asperula conferta, Wahlenbergia
gracilis, Wahlenbergia ceracea, Thesium australe, Solanum opacum, Poa
labillardieri, Lagenifera, stipitata, Hovea heterophylla, Euchiton sphaericus,
Epilobium billardierianum subsp. cinereum, Dichondra repens, Coronidium
scorpioides, Austrodanthonia monticola.

Introduced taxa: Festuca elatior, Leucanthemum vulgare, Hypochaeris radicata,
Holcus lanatus, Lolium perenne, Centaurea solstitialis, Solanum nigrum, Acetosella
vulgaris, Trifolium repens, Triolium dubium, Tragopogon dubius, Poa pratensis,
Conyza bonariensis, Taraxacum officinale, Sonchus oleraceus, Conyza sumatrensis,
Rubus discolor, Hypochaeris microcephala, Dianthus ameria, Cirsium vulgare,
Chloris virgata, Sonchus asper, Plantago lanceolata, Paronychia brasiliana,
Medicago polymorpha, Verbascum virgatum, Senecio madagascariensis, Petrorhagia
nanteuilii, Lactuca serriola, Juncus articulatus.

Percent of species introduced: 35%

Notes & conservation status: this endangered community is known to occur within
the New England Tablelands from primarily valley flats. Benson and Ashby (2001)
considered similar assemblages to be endangered, with more than 85% of their
occurrences cleared and much of the remaining highly modified. Very few stands
occur within the reserve system and much of this has been highly modified in the past.

This community type is rarely found within the reserve network.
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Figure 8: Placement of sites within Community 3 at Little Llangothlin.
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Figure 9: Mapped distribution of Community 3.
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Plate 4: Photographs of Community 3; above Site 4, below Site 7.
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Plate 5: Photographs of Community 3; above Site 9, below Site 10.
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3.4.4 Community 4: New England Peppermint Open Woodland (Endangered) &

Derived Exotic Grassland

Eucalyptus nova-anglica (New England Peppermint) Open Woodland & Grassland

Falls within the New England Peppermint Woodland on Basalts and Sediments in the
New England Tableland Bioregion — Endangered Ecological Community Listing.
NSW Threatened Species Conservation Act.

Falls within the New England Peppermint (Eucalyptus nova-anglica) Grassy
Woodlands — Listed as Critically Endangered. Environmental Protection and

Biodiversity Act.

Sample sites (1): 3.
Environmental relationships: found throughout the reserve in areas that have been
over-cleared and not yet regenerated. On black basaltic clays.
Distribution within reserve: throughout the reserve in non-inundated areas.
Structure: a grassland or open grassy woodland.

e Tree-layer: 3-10 m tall. 5-10% cover. Usually absent.

e Understorey layer: <1 m tall. 90-100% cover.
Number of hectares: 70.3 Proportion of reserve: 27.6%
No. of taxa: 23 No. of taxa per plot: 23.
Most common natives: listed in order of decreasing summed cover scores (fidelity x
cover).
Trees: Eucalyptus nova-anglica.
Shrubs: none apparent.
Climbers & trailers: none apparent.
Ground cover: Carex inversa, Velleia paradoxa, Poa sieberiana, Pennisetum
alopecuroides, Hypoxis hygrometrica, Hydrocotyle laxiflora, Haloragis heterophylla,
Geranium solanderi subsp. solanderi, Asperula conferta, Acaena ovina, Juncus

usitatus, Juncus pauciflorus, Cyperus sphaeroideus, Craspedia variabilis.
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Introduced taxa: Festuca elatior, Plantago lanceolata, Medicago polymorpha,
Leucanthemum vulgare, Holcus lanatus, Onopordum acanthium, Hypochaeris
microcephala, Cirsium vulgare.

Percent of species introduced: 35%

Notes & conservation status: areas that are not overly dominated by weeds would
fall within the New England Peppermint Woodland on Basalts and Sediments in the
New England Tableland Bioregion — Endangered Ecological Community Listing.
NSW Threatened Species Conservation Act and New England Peppermint (Eucalyptus
nova-anglica) Grassy Woodlands — Listed as Critically Endangered. Environmental
Protection and Biodiversity Act. Many areas however are overly dominated by weedy
taxa and would fall outside of these determinations due to their very poor state.
However this poor state could be temporal and with natural or assisted regeneration
areas that are poor may return to a reasonable state and again be included as a
reasonable example of this endangered community. In particular Fescue is a major
weed which prefers open well lit environments. Hence as cover increases this species
is likely to become less dominant and then allow more native taxa to reinvade. Fire
can be used as a management tool in many situations to control weedy taxa,
unfortunately in this situation it is likely to assist or at least have little effect on
Fescue. The increase of light to the soil and ash bed assists the recovery of this week.
An increase in canopy cover is likely to be the best long term remedy for decreasing
the cover of Fescue within these lands. As this community returns to a better

condition it will fall within Community 3.
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Figure 10: Placement of sites within Community 4 at Little Llangothlin.
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Figure 11: Mapped distribution of Community 4.
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Plate 6: Photograph of Community 4, above Site 3.
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3.4.5 Community 5: New England Peppermint Lunette Woodland (Endangered)

Eucalyptus nova-anglica (New England Peppermint) Open Woodland on Alluvial

Lunette

Will fall within the New England Peppermint Woodland on Basalts and Sediments in
the New England Tableland Bioregion — Endangered Ecological Community Listing.
NSW Threatened Species Conservation Act.

Falls within the New England Peppermint (Eucalyptus nova-anglica) Grassy
Woodlands — Listed as Critically Endangered. Environmental Protection and
Biodiversity Act.

Sample sites (1): 8.
Environmental relationships: found on sandy light coloured loamy sand associated
within the depositional lunette.
Distribution within reserve: found restricted to the lunette area.
Structure: currently an open grassy woodland.

e Tree-layer: 12-15 m tall. 5-10% cover.

e Understorey layer: <1 m tall. 60-100% cover.
Number of hectares: 3.2 Proportion of reserve: 1.3%
No. of taxa: 14 No. of taxa per plot: 14.
Most common natives: listed in order of decreasing summed cover scores (fidelity x
cover).
Trees: Eucalyptus nova-anglica.
Shrubs: none apparent.
Climbers & trailers: none apparent.
Ground cover: Ammobium alatum, Panicum effusum, Microlaena stipoides,
Geraniums solanderi subsp. solanderi, Craspedia variabilis, Carex inversa.
Introduced taxa: Lolium perenne, Conyza bonariensis, Acetosella vulgaris,
Paronychia brasiliana, Hypochaeris radicata, Solanum nigrum, Hypochaeris
microcephala.

Significant species: none apparent.
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Percent of species introduced: 50%

Notes & conservation status: as with Community 4, this assemblage is in relatively
poor condition due to clearing and weed invasion. Again an increase in cover is likely
to help ameliorate some of these weed issues. Due to the soil texture and nutrient
status this assemblage should always separate within analysis of this scale despite its
condition. However in larger regional scale investigations it would be placed within
the larger New England Peppermint group of communities and thus falls within the
New England Peppermint Woodland on Basalts and Sediments in the New England
Tableland Bioregion — Endangered Ecological Community Listing. NSW Threatened
Species Conservation Act and New England Peppermint (Eucalyptus nova-anglica)
Grassy Woodlands — Listed as Critically Endangered. Environmental Protection and

Biodiversity Act.
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Figure 12: Placement of sites within Community 5 at Little Llangothlin.
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Figure 13: Mapped distribution of Community 5.
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Plate 6: Photograph of Community 5, above Site 8.
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3.5 Taxa of conservation significance

3.5.1 Thesium australe R.Br. (3VCi; TSC Schedule 2)
Taxonomy

Type: New South Wales: Central Coast: Cow pasture plains (Camden), near Port
Jackson, N.S.W., R. Brown s.n., 19 October 1803 (ISO: MEL).
Family: Santalaceae.
Affinities: the genus has c. 245 species in Europe, Africa, Asia and South America
however this is the only representative within Australia.
Synonymy: Linosyris australe (R.Br.) Kuntze.
Derivation of name:
Common name: Toadflax.
Published conservation status: 3ECi (Briggs & Leigh 1988); 3VCi (Briggs & Leigh
1996).
Life history

Growth form: perennial pale green or yellow green parasitic herb to 40 cm tall.
Vegetative spread: No.

Longevity: unknown.

Primary juvenile period: unknown.

Flowers: September to March.

Fruit/seed: September to March.

Dispersal, establishment & growth: dispersal by a dry nut like drupe.

Fire response: known to resprout after fire. Prolific germination associated with fire
or other disturbances (Steve Griffith and Paul Sheringham, pers. obs., pers. comm.).
Interactions with other organisms: parasitic on the roots of grasses. Despite records
to the contrary since 1980 the species is still often recorded as being obligately
parasitic on Themeda triandra (Cohn 1999), however a large number of records are
from communities which do not contain Themeda but do include a number of other
grass species including areas dominated solely by introduced grasses have been noted
from as early as 1980. At localities within the reserve the species was not associated
with Themeda.

Distribution
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Botanical sub-regions: North Coast, Central Coast, Northern Tablelands, Southern
Tablelands, North Western Slopes and Central Western Slopes in New South Wales.
Known from Moreton, Darling Downs and Leichhardt in Queensland. In Victoria
from D, N, R, S, V, V and from North-eastern in Tasmania.
General distribution: this species has a widespread distribution from south-east
Queensland to Gippsland in Victoria and the Bass Strait Islands with a historical
record from Tasmania.
Distribution within Barayamal NP: found primarily associated with the margins of
creek banks on alluvial basaltic soils.

Habitat

Habitat: generally restricted to grasslands and woodlands usually on basalts although
known from metamorphic sedimentary rocks associated with headlands on the coast
and granitic and acid volcanic soils.

Altitude: 100-1800 m.

Annual Rainfall: 400-1200 mm.

Abundance: known from very sporadic and disjunct populations. Often many plants
will occur in a single population.

Substrate: Basalt, Rhyolite, Granite and Metasediments.

Exposure: protected to exposed sites.

Management

Reserved: Known to be reserved in Bullen Range NR, Crowdy Bay NP, Hat Head
NP, Kattang NR, Kwiambal NP, Bolivia Hill NR, Kings Plains NP, Arakoola NR,
Severn River NR, Kosciusko NP, Little Llangotholin Lagoon NR, Moonee Beach NR,
Mount Greville NP, Barayamal NP, and Namadgi NP.

Threats: domestic grazing is a threat to this species.
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3.5.2 Aldrovandra vesiculosa R.Br. (TSC Schedule 1 Endangered)

Taxonomy
Family: Droseraceae.
Affinities: sole member of its Genus.
Synonymy: none.
Common name: Waterwheel plant.
Published conservation status: TSC Act Endangered.
Life history

Growth form: a floating plant 5-20 cm long with whorls of reddish leaves.
Vegetative spread: No.
Longevity: unknown.
Dispersal, establishment & growth: dispersal by water or waterfowl.
Fire response: unknown but unlikely to burn.
Interactions with other organisms: parasitic ingesting insects.
Distribution

Botanical sub-regions: North Coast, Northern Tablelands and South Coast.
General distribution: known from mostly northern Australia and into Asia and
Africa.
Distribution within Little Llangothlin: restricted to the lagoon area.
Habitat

Habitat: wetlands.

Altitude: coastal to 1500 m. Within Australia usually restricted to coastal districts.
Annual Rainfall: 1000-1400 mm.

Abundance: known from very sporadic and disjunct populations. Often many plants
will occur in a single population.

Exposure: protected to exposed sites.

Management
Reserved: Known to be reserved in Little Llangothlin Nature Reserve.

Threats: domestic grazing is a threat to this species.
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Plate 9: Image of Aldovanda vesiculosa by John Griggs from the DEC NSW
Threatened Species Website.
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3.9.3 Asperula charophyton Airy Shaw & Turrill (3RCa)
Taxonomy

Type: Mackenzie River and Suttor River, ND., F. Von Mueller.

Reference: Bulletin of Miscellaneous Information, Kew (18 April 1928) 101.
Family: Rubiaceae.

Affinities: Asperula conferta.

Synonymy: Asperula conferta var. elongata.

Derivation of name: similar to a charophyte.

Common name: Asperula.

Life History

Growth form: sub-erect to spreading perennial herb to 30 cm long with scabrous to
glabrous stems with leaves and stipules in whorls of 6.
Vegetative Spread: none.
Longevity: unknown.
Primary Juvenile Period: unknown.
Flowers: Summer.
Fruit/seed: Sumer to Autumn.
Dispersal, establishment & growth: via seed, potentially fragments.
Fire response: unknown.
Interactions with other organisms: probably pollinated by insects.
Habitat

Habitat: Llangothlin Lagoon on the Northern Tablelands. Also found on scree and
talus slopes at Warrumbungles NP however the form here is noticeably different
(pers. obs & I.Telford pers comm.). It is highly likely that these two forms are distinct
taxa and that the form at Little Llangothlin requires listed as threatened, probably
Endangered on the TSC Act.

Distribution

Botanical subdivisions: Northern Tablelands, North Western Slopes and the Darling
Downs and Moreton Districts of Queensland.

General Distribution: very disjunct distribution known from only a handful of
collections in south east Queensland and Guyra, Walcha, Nundle and the
Warrumbungle’s. Infertile material from Victoria is also known but this may be

Asperula conferta.
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Distribution within Little Llangothlin: within Carex fens.

Conservation
Reservation status: Warrumbungle NP, Llangothlin NR, Mother of Ducks NR.

Abundance: common in fens.
Threats: grazing.

Management
Management considerations: this species may require further taxonomic

investigation as the form found at the Warrumbungle’s is markedly different from

those found in fen swamps in the Guyra district.

Plate 10: Photograph of Asperula charophyton taken at Little Llangothlin Nature

Reserve.
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Five additional taxa are of significance: Plantago sp. nov., Eryngium sp. ‘Little
Llangothlin NR’, Helichrysum sp. ‘Glencoe’ and Leiocarpa sp. ‘Uralla’. The edge of
Billybung Lagoon contains one of the two known populations of Plantago sp. nov.
(pers. com. Lachlan Copeland). Carex sp. ‘Bendemeer’ is a yet un-named species
found during surveys of Carex Fens (Hunter & Bell 2010), this species appears to be
restricted to Carex Fens sporadically from Bendemeer to Tingha and across to Little
Llangothlin. Also known also from the ACT, Eryngium sp. ‘Little Llangothlin NR’
occurs within the Bioregion almost exclusively as small scattered populations on the
margins or edges of lagoons (Billybung, Llangothlin, Edenglen, Thomas and South
Head) with the biggest population at Billybung Lagoon. Both Plantago sp. nov. and
Eryngium sp. ‘Little Llangothlin NR’ display heterophylly; terrestrial forms have
divided leaves, underwater forms undivided. Leiocarpa sp. ‘Uralla’, although fairly

common and widespread, also occurs almost exclusively on the margins of lagoons.
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Discussion

4.1 General comments

All the communities recognised in this report either entirely or contain listed
endangered assemblages within then. In addition a Thesium australe and Aldovandra
vesiculosa both threatened species occurs within the reserve along with a number of
yet un-named taxa that may also be recognised as highly restricted and threatened
species. Though many cleared areas are highly infested with exotic species it is likely
that with time the recovery of the overstorey will assist in the regeneration of the
understorey. These areas may always contain a high number and abundance of exotic

species though the native taxa may became far more prominent with time.
4.2 Fire

Fire is an infrequent yet pivotal event in the arid and semi-arid landscape (Porteners et
al. 1997). Fire is a natural component of many communities within Australia,
particularly within the southeast. A lot of research has been conducted over recent
years into the effects of fire regimes (in terms of frequency, intensity and seasonality)
on individual species and communities as a whole. Much of this research has centred
on temperate communities such as coastal forests and heaths. This research is also
habitat and site specific and the usefulness of findings to other areas, even somewhat
synonymous ones, is debatable. Table 12 shows the responses of some of the study
area species to the effects of fire. Several of these observations may be based on mis-
classification of functional type or the taxa in question being a complex of yet
undefined entities. Recent research suggests that other factors may also be involved;
plant age (Hansen et al. 1991), seed age and dormancy requirements (Roche et al.
1997; Hunter et al. 1998), local population differences (Benwell 1998; Hunter 1999a),
the cumulative effects of fires, stem size (Morrison & Renwick 2000), post fire
climate (Cohn & Bradstock 2000), or presence of predators (Clarke et al. 1996; Cohn
& Bradstock 2000). The application of fire response data at the community level
based on the culmination of the responses of individual taxa is of debatable use.

Morrison and Renwick (2000) warn that land managers should be aware that
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predictions on community dynamics based on placing species into categories
according to perceived generalised response to fires are highly suspicious as no
simple category can cover the potential range of post fire behaviours. Differences in
fire responses within individual species and/or populations may exist nearby or within
the same sites. However, from the literature and the responses of individual taxa broad
general statements can be formulated for many communities. These suggestions
should then be modified to suite the local variation in responses, as data that are more
specific become available. Only research and constant monitoring can achieve this.

Other facets of fire management include the post-fire environment. Studies in
temperate Australia have shown that grazing after fires can affect species composition
significantly and this can be greater in smaller and/or patchy burns (Leigh & Holgate
1979). Grazing pressure from introduced rabbits, but also from native fauna such as
Kangaroos, is accentuated in small burns if dry conditions follow in the post fire
environment (Cohn & Bradstock 2000). There is a need to regulate feral animals such
as rabbits if good seedling recruitment is to occur in the post fire environment (Cohn
& Bradstock 2000).

Morrison and Renwick (2000) have highlighted a number of issues that may need to
be considered when applying management burning regimes and these include:

e Population dynamics of different species will diverge after a prescribed fire in
comparison to a wildfire.

e Any particular fire intensity affects some species more than others and any
regime will favour a particular subset of species within a community

e No simple classification scheme of plant responses to fires can cover the
potential range of post-fire behaviour

e To predict the fate of a population in response to a fire it is necessary to know
whether the individuals have been subjected to 100% leaf scorch rather than
whether it is fire-tolerant or fire-sensitive

e Species subject to previous fires will be more susceptible to further fires.
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e Itis clearly inappropriate to predict community responses from a limited study
of one or a few species, because species will vary considerably even within a

single category.

Prescribed fires probably will have little effect on the occurrence or intensity of the
subsequent wildfire, low intensity fires have little effect on fuel loads, as such they

will be inadequate as a fire-control measure.

Fire research has often emphasized species richness as a management goal. In most
situations, overall richness is achieved by maintaining communities at an intermediate
stage of development by constant and moderate disturbance. However, as Gill (1977)
comments, managers should consider recommending protection of older stands of
vegetation from fire so that chronosequences remain. Variability and adaptability in
fire regimes is the goal suggested by recent research (Bradstock et al. 1995; Conroy
1996). Rigorously imposed fire regimes based on blocks in the landscape are
unachievable. Single wildfire events can severely disrupt imposed fire regimes. It is
suggested that overall, the results of wildfires should be incorporated in an adaptive
regime that creates a variability in chronosequences (Bradstock et al. 1995) and that
some mature systems be maintained even though richness will decline. Some species
even within a single assemblage are associated with more regular fires and others will
only occur in longer unburned stands. Maintenance of chronosequences will require
that the extent and effects of fire both natural and human induced are constantly
monitored and updated. This approach should be modified in communities that are
highly restricted or have known frequency thresholds, in such communities
management of fire regimes will need to be more direct. The extremes of the
frequency scale of fires should be based on the population extinction risk of taxa of

importance rather than richness and density (i.e. diversity) (Bradstock et al. 1995).
Due to the very large gap in knowledge of responses of some communities, both in
terms of frequency and intensity of fire, only a few broad management guidelines can

be recommended.

e Collation of fire records, verbal reports and evidence from aerial photographs.
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e When fires occur, accurate boundary maps of the extent of fires should be
made. This needs to include accurate ground truthing.

e Map opportunistic evidence of lightning strikes.

e Site specific research needs to be conducted in each of the communities within
the reserve.

e Old age stands (absence of fire) of all community types should be maintained
if possible.

e Feral animal control will need to precede and follow or accompany any

management burns particularly if weather conditions are dry post fire.

Most fires in western New South Wales (88%) are caused by lightning strikes (Day
1981). Much work has currently been carried out in semi-arid and arid regions of
Australia in regards to fire. However, a great proportion of this effort has been
disproportionately placed in the mallee lands of Mediterranean regions of Australia.
The climatic conditions and vegetation in the study area, being primarily of summer
or non-seasonal rainfall as opposed to winter rainfall, preclude effective cross
comparisons. Even where similarly structured and climatically placed communities
exist, the transfer and implementation of fire management practices from other areas
can be a dangerous practice (Hunter 1998; Hunter 1999, Hunter 2003c). Ecotypic
species responses are prevalent, a single taxon may posses the ability to resprout, or
not, due to age or placement in a different community (Hansen et al. 1991; Roche et
al. 1997; Benwell 1998; Lawler et al. 1998)

Changes are known to occur in the composition of algal and bryophyte crusts on soils
after fire. These crusts help stabilise the soil surface against water erosion (Eldridge &
Bradstock 1994). The condition of these crusts can be crucial to soil surface
regenerates and nutrient cycling (Cheal 1981; Eldridge & Bradstock 1994; Eldridge &
Tozer 1997). Continued frequent burning has been shown to completely destroy
cryptogamic crusts (Greene et al. 1990). Eldridge and Bradstock (1994) showed that
cryptogamic crusts were best developed about 16 years after fire and that they begin
to decrease after this time. The increase in litter from the overstorey species causes
this reduction. Within the reserve very little development of cryptogamic crusts were

noticed. This may largely be due to the long-term absence of fire across the reserve.
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Although biodiversity is shown to increase after fire one should not be misled by a too
great an emphasis on diversity at the cost of considering which species are
contributing to the diversity and to richness at the landscape scale (Gill 1977; Noble
1981). Rigid prescriptions for fires will inevitably lead to the development of
vegetation communities adapted to an inflexible fire regime with the consequent loss
of many plant species (Heislers et al. 1981). For example, while fires were shown to
increase local richness at Yathong it decreased the richness between sites and while
richness declined with greater inter-fire periods differences between sites (beta
diversity) increased (Cohn et al. 2002). A variety and range of age classes of each
vegetation type is the most desirable outcome, with most vegetation being in the older
age classes (Heislers et al. 1981). Variability and adaptability in fire regimes is the

goal suggested by recent research (Bradstock et al. 1995; Conroy 1996).
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Table 5: Suggested fire regimes for each of the five defined communities by the

author. The suggestions made here are only broadly applicable.

Community

Suggested Fire Regimes

C1: Carex
gaudichaudiana —

Stellaria angustifolia

~ C2: Eleocharis acuta —

Glyceria australis

* C3: Eucalyptus pauciflora

— Eucalyptus nova-anglica

" C4: Eucalyptus nova-
anglica

~ C5: Eucalyptus nova-

anglica Lunette

No requirement for fire.

No requirement for fire.

No two fires within a 7 yr period, longer interfere period
after a high intensity fire. Fires usually within a 30 yr
period though longer unburnt examples could be of

value.

No two fires within a 7 yr period, longer interfere period
after a high intensity fire. Fires usually within a 30 yr
period though longer unburnt examples could be of
value. Fires are unlikely to assist the recovery of areas

dominated by Fescue.

No two fires within a 7 yr period, longer interfere period
after a high intensity fire. Fires usually within a 30 yr
period though longer unburnt examples could be of

value.

4.3 Introduced taxa

In most instances, introduced plants require some form of disturbance or modification

of the environment, such as an increase in nutrients, to become established. Within the

reserve c. 25% of species were introduced in origin, most of which were found

associated with areas of high previous disturbance or around the margins of the

reserves or where roads dissected. Exotic species more commonly occur along

boundaries and tracks, but they usually are restricted to a short distance from the

disturbance area. The movement of vehicles along tracks encourages the spread of

weeds. This is particularly true if vehicles have to move through heavily infested
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areas prior to reaching the desired trails. Measures to reduce the incidence of

introduced species may include:

e Keep any clearing activities to a minimum, this includes those associated with
fence line maintenance and fire breaks if needed.

e The tracks should not be used in unfavourable weather unless necessary. Weeds
are more likely to be spread more widely in muddy conditions.

e Consider closing non-essential tracks, but upgrading those that are essential
through the reserve.

It is highly likely that the number and abundance of introduced species will increase
dramatically under more favourable climatic conditions, particularly after winter
rainfall events. Some areas may increase in cover and abundance of weeds with the

release of grazing pressure.

4.4 Management considerations

Literature review combined with the survey results indicate that the following

management options should be considered:

e Co-ordination of weed programs with local authorities and neighbours to
ensure infestations do not build up around boundaries.

e Monitoring of the permanently marked sites over different seasons to assess
changes in the understorey will be of importance.

e Additional opportunistic floristic survey during a period of good rainfall or
under different climatic conditions.

e High priority for a targeted search for threatened species previously noted but
not found during this investigation.

e Pursue Voluntary Conservation Agreements or other conservation initiatives
in neighbouring lands that contain good quality remnants to maintain or
improve links.

e Control of feral animals.

e Collation of fire records, verbal reports and evidence from aerial photographs.
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e When fires occur, accurate boundary maps of the extent of fires should be
made. This needs to include accurate ground truthing.

e Map opportunistic evidence of lightning strikes.

o Site specific research needs to be conducted in each of the communities within
the reserves.

e Recording the fire response of individual species is needed to guide
appropriate fire frequencies (in collaboration with DECC Bushfire Ecology
Unit (Scientific Services Division). Specialist task that doesn’t require
specialist skills.

e Old age stands (absence of fire) of all community types should be maintained
if possible.

e Feral animal control will need to precede or accompany any management
burns particularly if weather conditions are dry post fire.

e Site specific research needs to be conducted in each of the communities within

the property.
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Appendix A: Site Record Forms.

Narrabri Region: Vegetation Survey Form

Date:
Film No:

General Location:

Recorder:

Photo No:

Site No:

Quadrat Size:

Map Name:

Scale:

AMG Ref:

Lat:

’S Long: ’E

Landform Pattern:

Physiography:(circle)
Crest  Upper Slope

Altitude:

Mid-slope Lower Slope Flat Open Depression

metres

Slope:

degrees

Aspect:

degrees (magnetic)

Horizontal Elevation:

Map Geology:

N NE E SE S SW \W NW

Lithology:

Soil: (circle)
Drainage:
Texture:
Colour:
Depth:

Waterlogged Damp Moist Well drained

Deep (>1m) Shallow (0.3-1m) Skeletal (<0.3m)

Fire History (how determined)

Other Disturbance: (circle) clearing logging grazing erosion feral animals
other
(state):

Vegetation Structure: (Walker & Hopkins, 1990)
Stratum Height (m) % Cover

Dominant Species

Structural Formation Class:
Comments:
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Appendix A: Site Record Forms.

Floristic Composition: Site No:
No. Species C/IA Canopy Data No. Species CIA Canopy Spp | Data
Spp
1 31
2 32
3 33
4 34
5 35
6 36
7 37
8 38
9 39
10 40
11 41
12 42
13 43
14 44
15 45
16 46
17 47
18 48
19 49
20 50
21 51
22 52
23 53
24 54
25 55

C/A: Cover Abundance Scale -Modified Braun Blanquet
Data: to be marked when entered into computer database 1 = cover less than 5% of site and uncommon
2 = cover less than 5% of site and common
3 =cover of 6-20% of site
4 = cover of 21-50% of site
5 = cover of 51-75% of site
6 = cover of 76-100% of site
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Appendix B: Taxon list with recognised authorities and common names.

Flora
of
Little Llangothlin Nature Reserve
(compiled by Dr John T. Hunter incorporating the extensive list from Dr
Dorothy M. Bell, lan Telford & Dr Lachlan Copeland)

Fern & Fern Allies

Aspleniaceae

Asplenium flavellifolium Cav..........cooviiniiiiee e Necklace Fern
Azollaceae

Azolla fIliculoIdES Lam. ......cocoiiiiiiecec et Azolla
Dennstaedtiaceae

Pteridium esculentum (G.Forst.) Cockayne...........cccceoevieevieeieene e Bracken Fern
Lemnaceae

Lemna triSUICA L. ...c.ooieiiieeiie e Duckweed

Monocotyledon

Anthericaceae
Arthropodium mMinUS R.BI. ...c.cooiiiiie e Small Vanilla Lily
Dichopogon fimbriatus (R.Br.) J.F.Machr.........c.cocooniniiiini e, Nodding Chocolate Lily
Thysanotus tuberosus R.Br.

SUDSP. TUDEIOSUS ...t Common Fringe-lily
Asphodelaceae
Bulbine bulbosa (R.Br.) HaW. ........ccccccvviiiiieciceee e Golden Lily
Bulbine sp. aff. bulboSa ..........cccooii i Golden Lily
Cyperaceae
Carex chlorantha R.BI. ........ccoiiiiiiiiei e Sedge
Carex fascicularis Sol. X BOOLL.........c.ccoiiiiiiiiiice e Sedge
Carex gaudichaudiana KUnth ... Sedge
Carex incomitata KR Thi€le.......ccoooviiiiiii e Sedge
CareX INVErSA R.BI.......ccviiiiiic ettt Knob Sedge
Carex SP. ‘BendemeEEr” ........ccvveiiieiiieieciesiesee e se e ste e Sedge
Cyperus sanguinolentus Vahl...........cccccovieiiiiii i Flat Sedge
Cyperus sphaeroideus L.A.S.Johnson & O.D.EVans ..........ccccccevvevveiveieinns Globe Kyllinga
Eleocharis acuta R.BI. .......cccoiiiii e Common Spike Rush
Eleocharis dietrichiana BOBCK. .........c.cooeiiireiienciie e Spike Rush
Eleocharis pusilla R.Br. ..ot Small Spike Rush
Eleocharis sphacelata R.Br..........cccooiiieiieneiieese e Tall Spike Rush
Is0lepis fluItans (L.) R.BI. ..ot s Floating Club-rush
Isolepis gaudichaudiana Kunth.............ccccoeiiniiiieeees Club-rush
Schoenus apogon Roem. & SChult. ... Common Bog Rush
Hypoxidaceae
Hypoxis hygrometrica Labill. ... Golden Weather-grass
Juncaceae
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FIUNCUS AFLICUIALUS L. .o Jointed Rush
FIUNCUS DUFONIUS L. Toad Rush
JUNCUS falCAtUS E.IMIEY.......eciieiicie ettt ene s Rush
Juncus filicaulis BUCNENAU ............coiiiiiiiiieice e Rush
Juncus fOCKET BUCNENAU .........coiviiiiiiiiiicce s Rush
Juncus homalocaulis F.Muell. eX BeNnth..........ccocooviiiiiininincee Rush
JUNCUS PAUCITIONUS R.BI. ..ot Rush
JuNCus Prismatocarpus R.BI. ... Branching Rush
Juncus subsecundus N.AWAEKET. ..o Finger Rush
JuNCuS USItatus L.A.S.JONNSON .......cviiiiiriiiiirieecse s Common Rush
JUNCUS VagINAtUS R.BI......eciciiicc et Rush
Luzula flaccida (Buchenau) EAgar ...........ccccvviveieiieneie s Grass Rush
Lomandraceae
Lomandra longifolia Labill. ..........cccoeiiiiiiiee e Spiny-headed Mat-rush
Orchidaceae
Microtis unifolia (G.Forst.) RChD.f. ..o, Common Onion Orchid
Prasophyllum dossenum R.J.Bates & D.L.JONES........cccocvrvrvreereenieriesieneeneeans Leek Orchid
Spiranthes sinensis
subsp. australis (R.Br.) Kitam. ..o, Ladies' Tresses
Phormiaceae
Dianella revoluta R.Br.
VaAr. TEVOIULA ... Spreading Flax Lily
Poaceae
Amphibromus sinuatus S.W.L.Jacobs & Lapinpuro..........c.cceecererineneninennen. Amphibromus
*Anthoxanthum 0dOratum L.........cccovviiiiiieiiieesese e Sweet Vernal Grass
Austrodanthonia monticola (Vickery) H.P.Linder .........c.ccocoovvininninennennn. Wallaby Grass
Austrodanthonia racemosa (R.Br.) H.P.Linder
VI, FACEMOSA ...c.veviieiiesteseere sttt et sre et nesresnenreaneas Wallaby Grass
Bothriochloa macra (Steud.) S.T.BIaKe .........ccccccveviviiiiiiiiee e Red Grass
Sl =1 722 0 111410 ol ISP Shivery Grass
*Dactylis glomerata L.........cccciveiieieee et Cocksfoot
Dichelachne micrantha (Cav.) DOMIN .......ccccccveiiiiiiie i Short-haired Plumegrass
Echinopogon ovatus (G.FOrst.) P.BEAUV. ..........cccvevveiieiie i Forest Hedgehog Grass
*Eleusine tristachya (Lam.) Lam. ......cccoocviiiieiieiece e Goose Grass
Elymus scaber (R.Br.) A.Love
VAT, SCADET ...ttt Common Wheatgrass
B TS 0 (0= =] 1= 4T ) S Tall Fescue
Glyceria australis C.E.HUDD. ........ccocoiiiiiii e Australian Sweetgrass
Hemarthria uncinata R.Br.
VAT UNCINALAL ...evveveieiete ettt st ettt se e ene e Matgrass
fad [0 (ot E P (1 USSP Yorkshire Fog
Lachnagrostis filiformis (FOrst.) TriniuS .......ccccccveveiieiiie e Blown Grass
fad 0] 110 I o =T =T o= S BTP Perennial Ryegrass
Microlaena stipoides (Labill.) Druce
VaAr. SHPOIAES ..ecvvieiicie et Weeping Meadow Grass
Panicum decompositum R.BI. ......ccccooiiiiiiiiiieee e Native Millet
Panicum effusSUm R.Br......ccccoiiiiiieinenee e Hairy Panic
*FPaNIcum gilvum LAUNETT ....c..ciiiiiiieeeee e Panic
*Paspalum dilatatum POIr. ..o Paspalum
Pennisetum alopecuroides (L.) SPreng.......ccoceviereieneneieneneie e Swamp Foxtail
*Phalaris @QUALICA L.......cccoviiiiiiiirieirie e Phalaris
FPHIEUM PratenSe L. ...ocviieieieieiiee ettt e Timothy
Phragmites australis (Cav.) Trin eX Steud. .........cocoveiiieninenieeese e Common Reed
Poa labillardieri SteUT. ..o Tussock
FPOA PIALENSIS L. .ottt bbb Kentucky Bluegrass
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Poa sieberiana Spreng.

Var. SIBDEIIANG.......ccveiece e Snowgrass
*Setaria pumila (Poir.) Roem. & SChult. .........c.ccceoeiiiiiiieccee e Pale Pigeon Grass
Sorghum leiocladum (Hack.) C.E.HUDD. ..ot Wild Sorghum
Themeda triandra FOISSK. .........oooiiiiiiirecineese s Kangaroo Grass
*FVUIPia Dromoides (L.) Gray ......ccoeererieinienieinieseesie e Squirrel Tail Fescue
Potamogetonaceae
POtamOogeton CrISPUS L....c.coveieiiiirieisie ettt Curly Pondweed
Potamogeton tricarinatus F.Muell. & A.Benn. ex A.Benn. ..........ccccccevvvrnnenn. Floating Pondweed
Restionaceae
Baloskion stenocoleum
(L.A.S.Johnson & O.D.Evans) B.G.Briggs & L.A.S.Johnson .......... Rush

Dicotyledon

Apiaceae
EryNGiUm SP. NOV. ..ottt New England Eryngium
Eryngium sp. ‘Little Llangothlin NR (D.M.Be.. 56) ......cccooeneivniniieneneenen. Llangothlin Eryngium
Eryngium vesiculosum Labill. ... Prostrate Blue Devil
Hydrocotyle [axiflora DC. ........ccov i Stinking Pennywort
Hydrocotyle tripartita R.Br. eX A.RICh. .....ccccviiiiii Pennywort
Lilaeopsis polyantha (Gand.) H.Eichler ............ccooviiiiii i, Lilaeopsis
*Pastinaca sativa L.
SUDSP. SALIVA ...c.veiieciicceiecte et Parsnip
Araliaceae
FHEEra NEHIX L....c.ocvieiiiiieiciee e English vy
Asteraceae
AmMODbIUM AlAtUM R.BI. ..o Winged Everlasting
FANEMIS AIVENSIS L. .o Corn Chamomile
Brachyscome radicans Steetz eX LeNm. ......cccccvevviieiic i Daisy
Calotis cUNEIfolia R.BI. .......ccveiieiee s Purple Burr-daisy
Chrysocephalum apiculatum (Labill.) Steetz ..........ccccoveiiiiiiiccieceeeee Common Everlasting
FCirsium vulgare (SaVI) TEN. ...ociie e Spear Thistle
*Conyza bonariensis (L.) CrONG. ....cccveieivieiiesiereeie e sve e Flaxleaf Fleabane
*Conyza sumatrensis (Retz.) EWalKer ..., Tall Fleabane
Coronidium scorpioides (Labill.) Paul G.WIilSON ..........cccovriiiiiiniiiiicins Button Everlasting
Craspedia variabilis Everett & DOUSE ..o Billy Buttons
*Crepis capillaris (L.) Wallr. ... Smooth Hawksbeard
Euchiton involucratus (G.Forst.) HOlUD .......cocoviiiiiii e, Star Cudweed
Euchiton sphaericus (Willd.) HOIUD ... Cudweed
*Hypochaeris microcephala
var. albiflora (Kuntze) Cabrera..........cccoovvvevievieiiiee e White Flatweed
*Hypocha@eris radiCata L.........ccccoeeveeii i Catsear, Flatweed
*Lactuca serriola forma
1) T {0 - TSR Prickly Lettuce
Lagenifera stipitata (Labill.) DrUCE..........cccceriiiieniiiieeceeeee e Blue Bottle-daisy
Leiocarpa sp. ‘Uralla’ (D.M.Be.. NE 54142) ......ccccccviiniieninniinenee e, New England Leiocarpa
Leptorhynchos squamatus (Labill.) LESS........cccvereiiieneieneieieneree e Scaly Buttons
*Leucanthemum VUIgare Lam. ........ccoeiiiiniineeeese e Oxeye Daisy
*QOnopordum acanthium L.
SUDSP. ACANTNIUM ......oiiiiiice e Scotch Thistle
Podolepis jaceioides (SIMS) V0SS .......ccciirireiieieiieie e Showy Copper-wire Daisy
Senecio iNterpoSitus L. TROMPS. .....ooiiiiiiiiieieee e Fireweed
*Senecio madagascariensis POIr. ... s Fireweed
*Sonchus asper (L.) Hill ..o Prickly Sowthistle
FSONCNUS OlEFACEUS ...t e Common Sowthistle
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*Taraxacum officinale Weber ...,
*Tragopogon dUDIUS SCOP......cceierrreeieieriese e sese e ee e
Vittadinia cuneata DC.........cccooviiininvinecisescsese s
Xerochrysum bracteatum (Vent.) Tzvelev ........ccccoovveiiinenne
Xerochrysum sp. “Glencoe) ........ceoveverveenrerieieninieiseneeesesieieas

Boraginaceae

Cynoglossum australe R.Br........c.cccveieiiiineenenee e
Myosotis australis R.Br. ..o

Brassicaceae

*Rorippa nasturtium-aquaticum (L.) HayekK........c..ccccevveverennnne
*Rorippa palustris (L.) BESSEr .......ccoveveeerierieieneseeeeeeseesie e

Campanulaceae

Wahlenbergia ceracea Loth. ...
Wabhlenbergia communis Carolin ...........ccooeereiiininniinennnn,
Wahlenbergia gracilis (Forster f.) A. DC.....ccocevvvriiiinennnn,

Caryophyllaceae

*Cerastium glomeratum Thuill. ...,
*Dianthus armeria L. .....cooooeiiiiiineieeee e
*Paronychia brasiliana DC. ..........ccccccviiviieiieice e

Stellaria angustifolia HOOK. ............cccccoeviiieiir e,

Chenopodiaceae

*Chenopodium album L. ...

Clusiaceae

Hypericum gramineum FOrst.f.. ..o
Hypericum japonicum Thunb. ...

Convolvulaceae

Dichondra repens Forst. & FOrst.f. .......ccccooovvvivieiin i,

Crassulaceae

Crassula helmsii (Kirk) Cockayne .........c.ccoevevveveiiiesvesieninens

Droseraceae

Aldrovandra VeSICUIOSA L........c..coovveieeiiiiee e

Elatinaceae

Elatine gratioloides A.CUNN........cocovviieniineeee e

Epacridaceae

Leucopogon fraseri A.CUNN. ......ccviveiieiieiecc e
Melichrus urceolatus R.BI. ........ccccccvvvievieieec e

Euphorbiaceae

Poranthera microphylla Brongn. .........cccoceoviniiiininiicnene

Fabaceae
Acacia dealbata R.Br.

subsp. dealbata.........ccccoveriiiini
Acacia melanoxylon R.Br. ...
Cullen tenax (Lindl.) JW.GFHMES ......coooveiriiiieiieeeee e
Desmodium varians (Labill.) Endl. ...
Glycine clandestina WendL.............cooieiinininieicneeeeee,
Hovea heterophylla A.Cunn. ex HOOK.f. ........cccoooviiiiiiiicnns
Lotus australis ANArEWS..........ccevrirreiriireineseese e

Vegetation of Little Llangothlin

....................... Dandelion
....................... Goatsbeard
....................... Fuzzweed
....................... Golden Everlasting
....................... Golden Everlasting

....................... Austral Hounds Tongue
....................... Australian Forget-me-not

....................... Watercress
....................... Yellow Cress

....................... Waxy Bluebell
....................... Tufted Bluebell
....................... Australian Bluebell

....................... Mouse-ear Chickweed
....................... Deptford Pink
....................... Brazilian Whitlow
....................... Swamp Starwort

....................... Fat Hen

....................... Small St. John's Wort
....................... St. John's Wort

....................... Kidney Weed

....................... Swamp Stonecrop

....................... Waterwheel Plant

....................... Waterwort

....................... Fraser's Beard Heath
....................... Urn Heath

....................... Small Poranthera

....................... Silver Wattle
....................... Blackwood
....................... Emu-foot, Emu Grass
....................... Slender Tick Trefoil
....................... Twining Glycine
....................... Hovea

....................... Australian Trefoil
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b V=T [Tor Vo o o] 1Y/ 10T o] o - U O Burr Medic
Pultenaea microphylla Sieber eX DC. .......ccccvoviieierene e Small-leaved Bush Pea
*Trifolium campestre SChreb. ... Hop Clover
*Trifolium dubium SiDth ..o Yellow Suckling Clover
FTITOlUM PratenSe L. ..c.ooeiviieiiiiiere e Red Clover
FTEITOlUM FEPENS L. White Clover
FTrfOliuM SEHAtUM L. .o s Knotted Clover
Gentianaceae
*Centaurium erythraga RafN.........cccccocviv i Common Centaury
Geraniaceae
Geranium neglectum Carolin..........cccocvvvvieieeiene e Geranium
Geranium potentilloides L.'Her. ex DC.
var. POteNtilloideS.......cc.civvviie e Geranium
Geranium solanderi
var.grande Carolin ... Native Geranium
Geranium solanderi Carolin
Var. SOIANUEIT ..oveieicicic e eneas Native Geranium
Goodeniaceae
Scaevola hookeri (Vriese) F.Muell. ex HOOK. f..........cccooovniiiiiiciicieeee Scaevola
Velleia paradoXa R.Br........ccooiiiiii i Vellaia
Haloragaceae
Gonocarpus tetragynus Labill. ............cccooiiiie i Poverty Raspwort
Haloragis heterophylla Brongn...........ccoceoeiereiineneieneneeseee e Variable Haloragis
Myriophyllum variifolium HOOK.f...........cccooiiiiiiiiiic e Water Milfoil
Myriophyllum verrucosum Lindl ... Red Water-milfoil
Lamiaceae
Ajuga auSEralis R.BI. ..o Australian Bugal
Lycopus australis R.BI. ......cccoiiiii e Australian Gypsywort
Mentha satureioides R.BI.........ccoiiiiii e Mintbush
FPrunella VUIgaris L. ........ooveiieiie e Self-heal
Lentibulariaceae
Utricularia australis R.BI. ..o Yellow Bladderwort
Utricularia dichotoma Labill.............cccooooiiiiiiii e Fairy Aprons
Lobeliaceae
Isotoma fluviatilis
subsp. borealis MCCOMD..........ccooiiiiiii e, Swamp Isotome
Loranthaceae
Amyema pendulum (Sieber ex Spreng.) Tiegh.
SUBSP. PENAUIUM......oeiiiiiiiee e Drooping Mistletoe
Malaceae
Malus pumila Mill. ..o Apple
Menyanthaceae
Nymphoides montana AStON ..o Nymphoides
Myrtaceae
Angophora floribunda (Sm.) SWEEL.........cccciiiiiiie e Rough-barked Apple
Eucalyptus acaciiformis H.Deane & Maiden ...........ccccoooeviieiininnenc e Wattle-leaved Peppermint
Eucalyptus dalrympleana
subsp. heptantha L.A.S.JONNSON ........coeiiiiiiiiiiecee e Mountain Gum
Eucalyptus nova-anglica H.Deane & Maiden ..........ccccocevireiiniininnc e New England Peppermint
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Eucalyptus pauciflora Sieber eX SPreng......ccoovcveeverieiennsiesieeresese e s Snow Gum
Eucalyptus stellulata Sieber eX DC. .......cccovviviieiercie e Black Sally
Eucalyptus viminalis Labill. ...........cccccoooiiiiiinieece e Ribbon Gum
Onagraceae
Epilobium billardierianum
subsp. cinereum (Rich) Raven & Engelhorn.........ccococveieiiicnicen, Hairy Willow Herb
Epilobium billardierianum
subsp. hydrophilum Raven & Engelhorn ...........ccoceoeviieneiienccnnen, Variable Willow Herb
Epilobium gunnianum HaUSSKN. ..........ccceiiiiiieiieerc e Willow Herb
Oxalidaceae
OXAITS BXIIS ALCUNN. ...ttt Wood Sorrel
Pittosporaceae
Billardiera scandens Sm.
V. SCANAENS ..ottt sb e ene e Apple Dumplings
Plantaginaceae
*Plantago 1anCeolata L. ..........ccoviriiririiiiiee e Lamb's Tongues
Plantago sp. ‘Little Llangothlin NR (L.M.Copeland 342) ........c.ccccecvrerrnnenen. Plantain
Polygalaceae
Polygala japonica HOULL............ccceiiiiiicce e Polygala
Polygonaceae
*Acetosella VUIGAriS FOUIT. ..o Sheep Sorrel
Persicaria hydropiper (L.) SPach.......ccoccoiiiiiiiiiiieeeee e Waterpepper
Persicaria lapathifolia (L.) S.F.Gray .......ccccoviiiineinineiseseeseee e Pale Knotweed
Persicaria orientalis (L.) SPACH .......cccoveiiiiiiiieeee e Princes Feathers
Rumex brownii Campa. .......ccoeoiiiiiiieeee e Swamp Dock
FRUMEX CEISPUS L. vttt Curled Dock
Portulacaceae
Neopaxia australasica (HOOK.f.) O.NilSSON ...........cccveviieiiiniieir e, Neopaxia
Ranunculaceae
Ranunculus inundates R.Br. €X DC.........cccccueiieiiiiiiie e River Buttercup
RanUNCUIUS [aPPACEUS SM....c.viiiiiiiiiiie et Common Buttercup
FRANUNCUIUS SCIEFALUS L. ..ot Celery Buttercup
Rhamnaceae
Discaria pubescens (Brongn.) DIUCE .......cccceoeirerieieneniee e Australian Anchor Plant
Rosaceae
Acaena novae-zelandiae Kirk.........c.coocovieieeie e Bidgee Widgee
ACAENA OVINA A.CUNMN. ..ottt sttt reesre e Bidgee Widgee
*Rubus discolor Weihe & NEES ........ccviviiiiiiicieceece e Blackberry
RUDUS parvifolius L. .......ccoooiiiiice e Small-leaved Bramble
Rubiaceae
Asperula charophyton Airy Shaw & Turrill ..., Woodruff
Asperula conferta HOOK.f. ........coouiiiiiiii e Common Woodruff
Galium binifolium Wakef. ... Bedstraw
Galium propinqUUM ALCUNN. ..o Bedstraw
Santalaceae
Thesium aUSEIAle R.BI.......cciiiiie e Austral Toadflax
Scrophulariaceae
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*Verbascum Virgatum StOKES........c.cvviiieieeeeiese e se st Twiggy Mullein
*Veronica anagallis-aquatiCa L...........ccccvvvreeieieiene s Blue Water-Speedwell
Veronica CalyCina R.BI. ......ccvcviiicie e Hairy Speedwell
Solanaceae
FS01ANUM NIGIUM L. oo Black-berry Nightshade
Solanum opacum A.Braun & BOUCNE............ccccoereiiiiniiiiiicccsc e Green-berry Nightshade
Stylidiaceae
Stylidium graminifolium Sm. ex Willd. .......c.cocooeiiiiiiiiii e, Grass Triggerplant
Thymelaeaceae
Pimelea linifolia Sm.
SUBSP. lINITOLIA.....cviiecce e Rice Flower
Verbenaceae
*Verbena DoNAriENSIS L. ......cocciiiiiiiiieiee e Purpletop
Violaceae
Hybanthus monopetalus (Schult.) DOMIN.........ccccooeiiiiiieneneie e Slender Violet-bush
Viola betoniCifolia SM. ........ccoiiiiiiec s Long-leaf Violet
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B

Taxon Use Use Refs. Toxicity Ag. Use Physiology Notes Gen. Refs.
C3. Drought
tolerant.
. . Lazarides & . ngder, Gum, Intolerant of Clarke (1989), Lazarides &
Acacia implexa | Poison. . Poison? Timber, Fuel, ) .
Hince (1993). waterlogging, Hince (1993).
Honey. .
salinity and
e e ind
Acaf/a . Fodder. Lazarides & Hince (1993).
_neriifolia | e e
Airacupaniona | L Fodder. |\ ] Lazarides & Hince (1993).
Ajugaaustralis | | L Fodder. | . |Ornamental. | Lazarides & Hince (1993).
Timber, poison,
medicinal, Fodder. Used for
: Food plant for several
honey, cabinet work, butterfly larvae, fruit
miscellaneous. Cribb & Cribb fencing & house y o
o eaten by various birds . .
Alphitonia Leaves used to (1982), stumps. When . Cribb & Cribb (1982), Benson &
) and fruit bat.
excelsa wrap meat. May | Lazarides & exposed the - McDougall (2000).
. Pollination by
be used to create | Hince (1993). wood turns a .
honeybee and native
red-brown or orange to red
bees.
yellow-orange colour.
ey e
Alternanthera Lazarides & Hince (1993),
denticulata | | | | o e Cunningham et al. (1981).
Amyema Fruits eaten.
pendulum | e
Weed, poisonous to
Anagal.lls Poison. Fodder. h.orses, cattle, sh.eep, Lazarides & Hince (1993).
arvensis birds, dogs, rabbits
and guinea pigs.

Dr John T. Hunter (02) 6775 2452



AL

Vegetation fl_ittl

tation of Little Llangothlin

Taxon Use Use Refs. Toxicity Ag. Use Physiology Notes Gen. Refs.
C3. Drought Tertiary sand
Fodder tolerant. coloniser, by seed
Angophora Im ortént ollen Intolerant of propagation. Garden Clarke (1989), Lazarides &
floribunda P P wind, water & shade plant. Bee Hince (1993).
source. . .
logging and attractant. Firewood,
___________________________________________________________________________________________________________ salinity. | timber. .
A .
renar!a . Weed Lazarides & Hince (1993).
serpyllifolia |
Aristida Host plant of common Benson & McDougall (2005)
personata army worm.

Arthropodium
milleflorum

Arthropodium
minus

Arundinella
nepalensis

Asperula
conferta

Austrostipa
verticillata

Bidens pilosa

Roots eaten raw
or roasted.

Useful drought

| fodder.
Fodder,

| moderate forage.

Moderate winter-
spring forage.

Fodder. Drought
resistant forage
plant providing
green fodder
rapidly after

| summer rains.

Rarely observed
to be grazed.

Palatable to rabbits.

Honey, weed,
medicinal. Seed burrs

Lazarides & Hince (1993),
Benson & McDougall (2005).

Lazarides & Hince (1993),
Benson & McDougall (2000).

Lazarides & Hince (1993).
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Taxon Use Use Refs. Toxicity Ag. Use Physiology Notes Gen. Refs.
troublesome to
clothing and wool.
Medicinal uses in
b |SouthAfrica. |
Bidens . .
Weed Lazarides & Hince (1993).
subalternans |l
Boerhavia Outer flesh of Lazarides &
W L i Hi 1 .
dominii______| therootsedible. | Hince(1993). | | | " ced | lperdesSHince(1993).
. . Shelter. Drought .
Bothriochloa Not readily eaten . . Cunningham et al. (1981),
.. resistant, colonises . .
decipiens by stock. . Lazarides & Hince (1993).
| sealdedsoils,
Valuable coloniser of
disturbed and
Bothriochloa degeperated areas.. Lazarides & Hince (1993),
Fodder. Seeding stems avoided
macra . Benson & McDougall (2005).
by stock, widespread
in overgrazed
___________________________________________________________________________________________________________________________________ paddocks. |
Young roots can
be boiled & taste
like turnips.
Seeds are edible
Brachychiton & can make a Cribb & Cribb
opulneus beverage. Leaves (1982)
pop also edible. Inner )
bark pulled off in
strips used for
dilly bags, nets
etc.
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Taxon Use Use Refs. Toxicity Ag. Use Physiology Notes Gen. Refs.
C3. Wind .
tolerant, drought Islr::ize:and
. intolerant, . . Clarke (1989), Lazarides &
Breynia cernua ) Cosmopolitan species, .
intolerant of Hince (1993).
water logein on the back dune.
.g‘g 8 Shelter.
____________________________________________________________________________________________________________ andsalinity. |~
Bromus Pollen known to cause . .
. Fodder. . Lazarides & Hince (1993).
Lcatharticus | ... |allergyinhumans. | T T L
B jell R h
runon{e a Fodder. eported good sheep Lazarides & Hince (1993).
Laustralis | ] herbage. |
Acceptable to
Roots eaten raw stock and may be
Bulbine or roasted, Poison? heavily utilised. Ornamental Cunningham et al. (1981),
bulbosa leaves also ' No positive ) Lazarides & Hince (1993).
eaten. evidence of
____________________________________________________________________________________ toxicity.
Medicinal. Used
Bursaria for production of | Lazarides & Cunningham et al. (1981),
spinosa Aesculin (suntan | Hince (1993). Fodder. Useful honey plant Lazarides & Hince (1993).
e etions).
Palatable to
Calandrinia Eaten as greens. stock, contributes Cunningham et al. (1981),
Seeds are also to water . .
eremaea ) . Lazarides & Hince (1993).
edible. requirements of
____________________________________________________________________________________ animals.
Gums, timber, fuel,
Callitris Antihelminthic medicinal, shelter. Lazarides & Hince (1993). Cribb
endlicheri for horses. Used in the tannin & Cribb (1982).

industry produces
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Taxon Use Use Refs. Toxicity Ag. Use Physiology Notes Gen. Refs.
strongly coloured red

e eather
Used as splints,
molded when
wet and then
dries in place
holding limb in . . Used for buildin

Callitris place. gBecause Cribb & Cribb construction ¢ Resistant to termite

(1992), Harris et . ’ Cribb & Cribb (1982).
glaucophylla so flammable fencing posts & attack.
al. (2000).

was used by telegraph poles.
Aboriginals for
torches by which
to spear fish at

gt

Useful forage.
Calotis Barbed seeds
g prolific and Honey, weed. Lazarides & Hince (1993).
cuneifolia
troublesome to

___________________________________________________________________________________ sheepandfleece. | | .

Carduus Poison? Weed Lazarides & Hince (1993).

pycnocephalus

Carex inversa

The leaves were
used by
aborigines for
weaving baskets
and other such
articles.

Cunningham et
al. (1981),
Lazarides &
Hince (1993).

Fodder.

Supplies limited
amount of fair

Shelter. Controls creek
bank erosion,
harbours rabbits.

Cunningham et al. (1981),
Lazarides & Hince (1993).

Dr John T. Hunter (02) 6775 2452



S

Vegetation fl_ittl

tation of Little Llangothlin

Taxon Use Use Refs. Toxicity Ag. Use Physiology Notes Gen. Refs.
quality forage.
Fodder. Inedible
to stock after Honey, weed
Carthamus flowering. DecIar:ed noxious in Lazarides & Hince (1993). Cribb
lanatus Flowers yield an aid & Cribb (1982).
oil similar to )
____________________________________________________________________________________ saffloweroil. |
Weed. Suspected
cause of coughing and
Cassinia laevis Poison? Fodder eye irritation of Lazarides & Hince (1993).
people in close
___________________________________________________________________________________________________________________________________ proximity. |
Cen?aure.a Poison? Fodder Weed Lazarides & Hince (1993).
_melitensis |
Centaurium Weed Lazarides & Hince (1993).
erythraea |
Ce.ntaurlum Fodder Weed Lazarides & Hince (1993).
spieatum e
Cheilanthes . Cunningham et al. (1981),
. Poison? . .
distans L Lazarides & Hince (1993).
C.hellafvthes Poison? Lazarides & Hince (1993).
steberi | e
Readily
acceptable to
Chenopodium Poison? :f)otc",\ki'n:nrjr:illllficly Weed Cunningham et al. (1981),
album ' ) Lazarides & Hince (1993).

eaten in quantity
by dairy cattle.

Potentially toxic
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Taxon Use Use Refs. Toxicity Ag. Use Physiology Notes Gen. Refs.
to livestock.
Che'.nopod/um Poison? Weed. of agricultural Lazarides & Hince (1993).
carinatum | ). |anddisturbedland. | T
Eaten sparingly in
Chenopodium Poison times of fodder Weed Cunningham et al. (1981),
pumilio shortage. Cause Lazarides & Hince (1993).
____________________________________________________________________________________ ofsheepdeaths. | .
Shelter. Useful for
Chloris Widespread, grassing waterways. Cunningham et al. (1981),
truncata Poison? valuable, warm- Seed eaten by Stubble | Lazarides & Hince (1993),
season grass. Quail. Resilient in Benson & McDougall (2005).
__________________________________________________________________________________________________________________________________ mowedareas. | .
Chloris Poison? ifczlf?nr::jyy by Cunningham et al. (1981),
ventricosa Lazarides & Hince (1993).
____________________________________________________________________________________ stages. | T
Ciclospermum Fodder. W.eed. Beported to Lazarides & Hince (1993).
leptophyllum | |maintmik T
Weed. Declared
Cirsium arvense noxious in Vic, Tas, SA, | Lazarides & Hince (1993).
e IWApartofNT.
Honey, weed,
miscellaneous. Fleshy
roots laced with
Cirsium vulgare strychnine formerly Lazarides & Hince (1993).
sold as rabbit bait.
Noxious in Vic, Tas, SA,
__________________________________________________________________________________________________________________________________ partof NT.
C/emat{s Flowers visited by Benson & McDougall (2000).
glycinoides honeybees for pollen.
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Taxon Use Use Refs. Toxicity Ag. Use Physiology Notes Gen. Refs.
Commelina UrS:edna\fea Ztoaobklzdb Clarke (1989), Cunningham et
C3. & & ¥ al. (1981), Lazarides & Hince
cyanea early settlers to (1993)
e | Combatscurvy. | T
C
onyzq . Weed Lazarides & Hince (1993).

bonariensis

Correa reflexa

Crassula
sieberiana

Cymbidium
canaliculatum

Stems eaten
cooked or raw,
grated,
powdered,
starch washed
out & allowed to
settle. Sap from

Cribb & Cribb
(1974),
Cunningham et
al. (1981),
Lazarides &

Hince (1993).

Fodder, palatable
to stock but
limited in value
due to its small
size or
inaccessible
habitats.

Leaves and roots
eaten by wombat.
Pollen eaten by Red
Wattlebird, Crescent
Honeyeater, New
Holland Honeyeater,
Tawny-crowned
Honeyeater & Eastern
Spinebill.

Ornamental.

Benson & McDougall (2001).

Cunningham et al. (1981),
Lazarides & Hince (1993).

Lazarides & Hince (1993).
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Taxon Use Use Refs. Toxicity Ag. Use Physiology Notes Gen. Refs.
stems fixes ochre
to bark in paint.
Starch fed to
'delicate
e[ Children.Fibre. |
Cymbor7otus Weed, medicinal. Lazarides & Hince (1993).
Aawsonianus |
Cymbopogon Drought
y pog resistant, lemon- Lazarides & Hince (1993).
obtectus
____________________________________________________________________________________ scented fodder. |
Heavily grazed
Cymbopogon - Lazarides & when young, Cunningham et al. (1981),
refractus Medicinal. Hince (1993). unpalatable Shelter Lazarides & Hince (1993).
____________________________________________________________________________________ whenmature. |
Cynoglossum Grows on sand dunes, Clarke (1989), Lazarides &
Fodder headlands, on the .
australe Hince (1993).
___________________________________________________________________________________________________________________________________ backdune. | .
Gperus fulves | ] C4 . |Ornamental. | Lazarides & Hince (1993).
Gyperusgracilis | ]! G o |Weed | Lazarides & Hince (1993).
DGUCL.IS. Tuber edible. Fodder. Weed Lazarides & Hince (1993).
Glochidiatus | e
Fruits were . . . .
Dendrophthoe orobably utlilised Cunningham et Readily grazed if Weed, food. Cunnl.ngham (?t al. (1981),
glabrescens . al. (1981). lopped. Lazarides & Hince (1993).
_Abyaborigines. |
Desmodium Poison? Lazarides & Hince (1993).
_brachypodum_ |
Des-mod/um Fodder Lazarides & Hince (1993).
varians
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Taxon Use Use Refs. Toxicity Ag. Use Physiology Notes Gen. Refs.
C3. Wind Secondary sand
Fruits & roots tolerant, drought | coloniser. Tertiary
Dianella edible. Stems Poison? tolerant, tolerant | sand coloniser by Clarke (1989), Lazarides &
caerulea can be pounded ' of salinity, transplants, Hince (1993).
to make a fibre. intolerant of propagation by seed.
L. |waterlogging. |Ornamental. |
Fruits & roots
er?gije‘clyl;a i:;bllaz ps)z)eur:(jed h?:\ig?i;i). Poison? Ornamental. Lazarides & Hince (1993).
i Jtemakeafibre. | .
Fruits & roots
Dianella edible. Stems Pollinated by native Benson & McDougall (2005)
revoluta can be pounded bees.
i Jtemakeafibre. | .
Sheep sometimes
Dichanthium ::]%h:)»;gjlljaci?\ze ;z?ertti?stspr:crii? Lazarides & Hince (1993),
sericeum ) Benson & McDougall (2005).
fodder. Tolerates moderate
.| Brazing.
D/Fhelachne Fodder Lazarides & Hince (1993).
_micrantha |
C3. Wind
intolerant,
drought .
Dichondra intolerant, Tert|a.ry sand Clarke (1989), Lazarides &
Fodder. coloniser. Gums, .
repens tolerant of water Hince (1993).
. weed.
logging,
intolerant of
salinity.
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Taxon Use Use Refs. Toxicity Ag. Use Physiology Notes Gen. Refs.

. Readily grazed in
Qlchopogon Tubers eaten the early stages Cunningham et al. (1981).
fimbriatus raw.

____________________________________________________________________________________ ofgrowth. |
Digitaria Readily eaten by Cunningham et al. (1981),
brownii stock, valuable Lazarides & Hince (1993).

____________________________________________________________________________________ fodder. .
Echmqpogon Grazed by stock. Food plant for Benson & McDougall (2005).

_caespitosus | ] butterfly larvae. |
Echinopogon Poison Fodder, low Young plants Lazarides & Hince (1993),

ovatus ] foragevalue. | | poisonous to stock. | Benson & McDougall (2005).
Einadia hastata | Edible fruit.

Einadia nutans | Edible fruit.
Palatable fodder,
Einadia taints milk. Cattle
. Poison? poison and Lazarides & Hince (1993).
polygonoides
suspected cause
____________________________________________________________________________________ ofjaundice. |
Valuable for stock,
Elymus scaber Fodder. high protein content Benson & McDougall (2005).
___________________________________________________________________________________________________________________________________ 10-36%. |
Fodder. Contains
toxic levels of
soluble oxalate.
Enchylaena Poison? Sheep have been Succulent berries are Cunningham et al. (1981),
tomentosa ' observed to eat quite edible. Lazarides & Hince (1993).
large quantities
of the shrub

____________________________________________________________________________________ withoutilleffect | .

Enneapogon Has some forage Cunningham et al. (1981),
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Taxon Use Use Refs. Toxicity Ag. Use Physiology Notes Gen. Refs.
gracilis value Lazarides & Hince (1993).
Enneapogon Ezjcdeer:tible to Cunningham et al. (1981),
nigricans . Lazarides & Hince (1993).
__________________________________________________________________________________ overgrazing. | |
Emtolasm Fodder,. I.OW Lazarides & Hince (1993).
stricta ] palatability. |\
Eragrostis . Lazarides & Hince (1993),
brownii |l rodder. | | PeedeatenbyFnehes | penson & McDougall (2005).
Eragrostis Reasonable feed Cunningham et al. (1981),
Jacunaria 1] forsheep. | | Lazarides & Hince (1993).
Eragrostis Fodder Lazarides & Hince (1993).
leptostachya | e
Useful forage
Zgi/;o;;s Zl:i(:;r:ja‘:lve to Cunningham et al. (1981).
__________________________________________________________________________________ jerichoensis. | e
. Fleshy taproot . Palatable green
Er.oq/um can be cooked & LaTzandes & or dry. Seeds Lazarides & Hince (1993).
crinitum Hince (1993). L
e EQeN. ] injurioustostock. |
Browsed by Koala.
Blossoms Grey-headed
Flying Fox. Seed by
Eucalyptus Gums, Timber, Crimson Rosella. Lazarides & Hince (1993),
blakelyi Fuel, Honey. Flowers by Fuscous Benson & McDougall (1998).
Honeyeater & Leaves
visited by White-
_________________________________________________________________________________________________________________________________ plumed Honeyeater. |
Eucalyptus Seed eaten by Gang Lazarides & Hince (1993),
. , Gums, Honey. .
bridgesiana Gangs. Crimson Benson & McDougall (1998).
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Taxon Use Use Refs. Toxicity Ag. Use Physiology Notes Gen. Refs.
Rosella eats seed.
Little Lorikeet eats
___________________________________________________________________________________________________________________________________ Nectar.
Blossoms eaten by
Eucalyptus Valued for Honey )
dealbata and Pollen. Grey-headed Flying Benson & McDougall (1998).

Eucalyptus
macrorhyncha

Eucalyptus
melanophloia

Eucalyptus
melliodora

Eucalyptus
moluccana

Foliage used in
commercial
production of
Rutin. Bark used
for dying,
producing a
khaki colour.

Durable, hard,
strong & non-
splitting, piles &

Cribb & Cribb
(1982).

Cribb & Cribb
(1982).

Gums, timber,
honey, medicinal,
fibre.

Gum, Fuel,
Honey. Major
soruce of honey,
regarded as the
best among
eucalypts.

Gum, Timber,
Fuel, Honey.

Blossoms eaten by
Grey Headed Flying
Fox.

Pollinated by insects.
Prolific flowering
every 2nd yr. Irregular
flowering related to
rainfall. Blossoms
eaten Grey Headed
Flying Fox. Seed by
Gang Gang & Crimson
Rosella. Important
food for Fuscous &
Regent Honeyeaters.

Blossoms eaten by
Grey Headed & Little
Red Flying Fox.

Lazarides & Hince (1993),
Benson & McDougall (1998).

Cribb & Cribb (1982), Lazarides
& Hince (1993), Benson &
McDougall (1998).

Lazarides & Hince (1993),
Benson & McDougall (1998).
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Taxon Use Use Refs. Toxicity Ag. Use Physiology Notes Gen. Refs.
decking.

e Exeellent fuel. e
Nectar eaten by Little
Lorikeet, Swift Parrot

Eucalyptus Oil valued for Benson & Gum, Timber, Oil, & Regent Honeyeater. Lazarides & Hince (1993),
sideroxylon medicinal use. McDougall Honey. Blossoms eaten by Benson & McDougall (1998).
(1998). Grey Headed Flying

Ficus
rubiginosa
Fimbristylis
dichotoma

Galium
divaricatum

Galium
gaudichaudii

Galium

Fruit can be
eaten raw or
made into a jelly.

Red-brown seeds
were pounded
by the aborigines
to produce a
flour. The roots
are also edible.

propinquum

Cribb & Cribb
(1974),
Cunningham et
al. (1981),
Lazarides &
Hince (1993).

Fodder, palatable
when young.

Must be utilised
while green for

Fodder, of little
forage value.

Fox. Browsed by

Cunningham et al. (1981),
Lazarides & Hince (1993).
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Taxon Use Use Refs. Toxicity Ag. Use Physiology Notes Gen. Refs.
Turnip-like
Geranium tarzg)bﬁ Wj:ten Lazarides &
retrorsum P y Hince (1993).
by aborigines
oo (@fterroasting. |
Geranium Roots can be
_solanderi ______|roasted&eaten. | |
Secondary sand
. coloniser. ,
Glycine . The root can be Fodder. 3. Cosmopolitan species, Cllarke (1989), Lazarides &
clandestina eaten. Hince (1993).
on the fore dune and
___________________________________________________________________________________________________________________________________ backdune. |
Taproot has
Glycine liquorice flavour | Lazarides & . . .
?
tabacing and was chewed | Hince (1993), Poison? Fodder. Lazarides & Hince (1993).
e by Aborigines. |
Gon7phocarpus Poison Ornamental. Lazarides & Hince (1993).
Sraticosus | e
Gypsophyla Weed of d|stur.bed Lazarides & Hince (1993).
tubulosa | ... |oftensandysoils. | .
C3. Wind -crslrczfir:(/e:an?o agation
Food. Flowers Cribb & Cribb intolerant, by seed ,:rd:nglant
Hardenbergia used to createa | (1982), . drought tolerant, v N & PRMY 1 Clarke (1989), Lazarides &
. . Poison. Fodder. . floral display. .
violacea grey blue dye for | Lazarides & intolerant of . . Hince (1993).
wool Hince (1993) water loggin Cosmopolitan species,
) ) ) g.g g on back dune. Food,
and salinity.
e e |ormamental.
H/l?bert/g Ornamental. Lazarides & Hince (1993).
acicularis
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Taxon Use Use Refs. Toxicity Ag. Use Physiology Notes Gen. Refs.
Hi ti
lbbe( Ia. Poison? Fodder Lazarides & Hince (1993).
obtusifolia |
Can be used for fodder
if constantly managed
. by generally
H h
h,');fgrr enia Fodder. unpalatable with age Lazarides & Hince (1993).
reducing productivity
of pastures.
| Aegressivecoloniser. |
Hyper./cum Poison Foddgr.. (?auses Lazarides & Hince (1993)
gramineum | enteritisinsheep. | | T
Poisonous to
Hypericum Poison. sheep, cattle, Weed. Noxious in all Lazarides & Hince (1993)
perforatum horses and goats, states.
__________________________________________________________________________________ andcausesPS. |
Hypochaeris Fodder. Lazarides & Hince (1993).
Glabra
C3. Wind
tolerant, drought | Secondary & tertiary
Hypochaeris Tcolerant, sand color.nser. . Clarke (1989), Lazarides &
. Fodder. intolerant of Cosmopolitan species, .
radicata . Hince (1993).
water logging, on the back dune.
intolerant of Honey, weed.
__________________________________________________________________________________________________________ salinity.
Im;?erqta Fodder, grazed Food plant for Lazarides & Hince (1993).
Wlindrica | | whenyoung. | |l butterfly larvae. | " T
Lachnaarostis Detached seed heads
.. g Fodder cause acute fire Lazarides & Hince (1993).
filiformis hazard
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Taxon Use Use Refs. Toxicity Ag. Use Physiology Notes Gen. Refs.
lactucasaligna | | | Poison? | ] Lazarides & Hince (1993).
lactucaserriola | | | Poison? | Fodder. | ] Lazarides & Hince (1993).
Lepidium jj-zli:tscz\?\gearno; Cunningham et al. (1981),
bonariense . v ’ Lazarides & Hince (1993).
____________________________________________________________________________________ P meat. e
C3. Wind
intolerant, Tertiary sand
Lepidosperma drought coloniser, propagation
piaosp intolerant, » Propag Clarke (1989).
laterale . by transplants and
intolerant of
- seed.
salinity and
| Wwaterlogging. |
Lomandra Food plant for
filformis | Ll butterflies. | enson & McDougall (2005).
N ;
Leaf bases edible b:t ;)abzseedr\éed to C3. Tolerant of i:ﬁgli?;\:ﬂfetrer\x?:é
& taste like peas. & 4 wind, drought . o Clarke (1989), Cunningham et
Lomandra . stock, but . barrier. Propagation . .
g Leaves used for Poison? and salinity. al. (1981), Lazarides & Hince
longifolia suspected of by transplants and
baskets. Flowers . Intolerant of (1993).
. causing a type of . seed. Bee & mammal
edible. _ water logging.
____________________________________________________________________________________ paralysisinstock. | 77 7 |attractant. | .
Cunningham et al. (1981),
f:l:r;tcl;r;g:: Poison? Sl;?foerf;[:dsc:ee Food for butterflies. Lazarides & Hince (1993),
____________________________________________________________________________________ e e . |Benson&McDougall (2005).
Nut kernels
. eaten after
Macrozamia .
pounding,
stenomera )
maceration &
e Meaching.
Marrubium Poison? Fodder. Honey, weed. Lazarides & Hince (1993).
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Taxon Use Use Refs. Toxicity Ag. Use Physiology Notes Gen. Refs.
vulgare Declared noxious in
Vic, SA, WA and parts
e LOfNT
Viedi
feo{/cago Poison? Fodder. Lazarides & Hince (1993).
B O S O O ) (A
Medicago . . .
Poison? Fodder, Honey. Lazarides & Hince (1993).
_polymorpha |
Mentha Lazarides &
- s . .
satureioides | MMM | Hince (1993), | Porent |fenev- ] razarides & fince (1983).
One of the few
Australian native
grasses that provide
forage during the
M./crc.)/aena crltllcal W|r.1ter early Benson & McDougall (2005).
stipoides spring period.
Valuable for stock in
dry times. Food plant
for butterfly larvae.
_________________________________________________________________________________________________________________________________ Fincheseatseeds. | ..
Tubers of some . .
species of Cribb & Cribb
MI.CFOFIS Microtis were (1974)' Pollinated by worker Benson & McDougall (2005)
unifolia caten b Cunningham et ants.
n oy al. (1981).
__@borigines. |
Mirbelia Ornamental. Lazarides & Hince (1993).
bungens e
Murdannia Roots baked
_graminea ___|theneaten. |
Oncinocalyx Weed. Burr-like fruit Lazarides & Hince (1993).
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Taxon Use Use Refs. Toxicity Ag. Use Physiology Notes Gen. Refs.
betchei troublesome in wool.
C3. Intolerant of -crslrct:irs\(/a:and
Opercularia wind, drought, . . Clarke (1989), Benson &
aspera water loggin Cosmopolitan species, McDougall (2000)
p and saIingif & on the back dune. & )
Y Eatenbyrabbits, |
Oplismenus Fodder. Lazarides & Hince (1993).
gemulus |
Oxalis Ornamental. Lazarides & Hince (1993).
perennans | T
.C3' Wind Tertiary sand
. intolerant, . .
Long wiry drought coloniser, propagation
Pandorea branches used as | Lazarides & Moderately intoISrant by seed, garden plant, | Clarke (1989), Lazarides &
pandorana spear shafts by Hince (1993). palatable fodder. intolerant'of floral display. Hince (1993).
Aborigines. water loggin Cosmopolitan species,
. g.g & on the back dune.
____________________________________________________________________________________________________________ andsalinity. |
Palatable when
young.
Overconsumption
hoto-
Panicum Seeds utilised to . can c'a'use' photo Seed eaten by Stubble | Cunningham et al. (1981),
Poison? sensitisation and . . .
effusum make bread. Quail. Lazarides & Hince (1993).

Paronychia
brasiliana

'vellow bighead'
in sheep.
Susceptible to
close grazing.

Lazarides & Hince (1993).
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Taxon Use Use Refs. Toxicity Ag. Use Physiology Notes Gen. Refs.
Often eaten by
sheep and cattle
Parsonsia as drought
eucalvotonhvila Poison? fodder. Lazarides & Hince (1993).
yptophy Suspected sheep
poison at certain
___________________________________________________________________________________ times,
Very palatable to
Paspalidium stock. Susceptible | Drought Cunningham et al. (1981),
constrictum to preferential resistant. Lazarides & Hince (1993).
___________________________________________________________________________________ grazing.
Paspalidium . Hardy and readily Cunningham et al. (1981),
gracle | Seedeareedble | ] gazed. | | ] Lazarides & Hince (1993).
Penmseturr: Lazarides & Hince (1993).
_alopecuroides | e
Used by Youn.g growth
aborigines in relatively Susceptible to
Phragmites Victofia for Cunningham et palatable to sea—stFr)en th Cunningham et al. (1981),
australis . al. (1981). stock. Useful . & Lazarides & Hince (1993).
making bags or salinity.
forage plant.
baskets. .
___________________________________________________________________________________ Fibre. e
P/me‘lea neo- Poison Lazarides & Hince (1993).
anglica
C3. Intolerant of Islrczl:il:an?o agation
Pittosporum wind, drought, » Propag Clarke (1989), Lazarides &
. by seed, garden & .
undulatum water logging Hince (1993).
o shade plant. Gums,
and salinity.
e | weed. .
Plantago Fodder. Lazarides & Hince (1993).
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Taxon Use Use Refs. Toxicity Ag. Use Physiology Notes Gen. Refs.
cunninghamii
Plantago Leaves are
debilis__edible. e e
Plantago Fodder, Honey. Lazarides & Hince (1993).
danceolata |
Plantago varia Leaves are
_________ I Jedible. L
Polycarpon . Clarke (1989), Lazarides &
tetraphylom | || Cosmopolitan Weed: | pince 1003).
Fodder
Reputedly C3. Drought
cyanogenetic, but | tolerant. Tert|a.ry sand Clarke (1989), Lazarides &
Pomax . rarely grazed. Intolerant of coloniser. .
Poison? . . . . Hince (1993), Benson &
umbellata Considered to be | wind, water Cosmopolitan species,
. . McDougall (2000).
a potential logging and on the back dune.
producer of salinity.
___________________________________________________________________________________ hydrocyanicacid. |
HCN positive;
quanthera Poison? suspect'ed of Lazarides & Hince (1993).
microphylla deaths in sheep
___________________________________________________________________________________ andcattle. |
Eaten by
aborigines and Cribb & Cribb Very palata.ble to
stock, readily
settlers as raw or | (1974), caten. Nitrates
Portulaca cooked Cunningham et Poison and o;<a|ates Cunningham et al. (1981),
oleracea vegetable. Seeds | al. (1981) ' Lazarides & Hince (1993).

ground to meal,
made into cakes
or bread.

Lazarides &
Hince (1993).

toxic. Poisonous
to sheep and
cattle.
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Taxon Use Use Refs. Toxicity Ag. Use Physiology Notes Gen. Refs.
P
rasophyllum Edible root.
campestre | e
Pollinated by
Pt li lati
.erosty IS Tubers eaten. pseudocopulation by Benson & McDougall (2005)
bicolor fungus gnats &
___________________________________________________________________________________________________________________________________ mosquitoes. |
Pollinated by
P li lati
terostylls Tubers eaten. pseudocopulation by Benson & McDougall (2005)
curta fungus gnats &
___________________________________________________________________________________________________________________________________ mosquitoes. |
Not keenly
Ranunculus sought after by Cunningham et al. (1981),
stock. More . .
lappaceus . Lazarides & Hince (1993).
suited to cattle
____________________________________________________________________________________ thansheep.
Rose hips can be
eaten, may be Cunningham et
Rosa made into ajam. | al. (1981), Foliage grazed by We(.ed. D.eclared . Cunningham et al. (1981),
.. . noxious in ACT, Vic, . .
rubiginosa Petals can be Lazarides & stock. Tas part NT Lazarides & Hince (1993).
used in jams & Hince (1993). P '
g sAlads, e e
Rostellularia Moderately . .
odscendens | | | | palatable fodder, | | omamema ] razarides & fince 1983).
Adult jewel beetles
. Alcinous nodosus
Rubus Fruits eaten raw Lazarides & during early summer
g or made into a . Lazarides & Hince (1993).
parvifolius o Hince (1993). on leaves, larvae feed
Jam. in stems and later
pupate in hollowed
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Taxon Use Use Refs. Toxicity Ag. Use Physiology Notes Gen. Refs.
out chamber.
Leaves and
midrib can be
steamed or
boiled & used as
a substitute for
Rumex brownii | silverbeet. Thick Poison. Weed. Lazarides & Hince (1993).
yellow taproot
can be ground,
roasted & used
as a coffee
e substitute.
Exotic but not truly
naturalised. Only
female plants in
Salix Honey, shelter, Lazarides & Australia. Some are
babylonica ornamental. Hince (1993). Fodder. fertile hybrids with S. Benson & McDougall (2001).
fragilis or S. alba and
do produce viable
e seed
Scand.lx pecten- Weed Lazarides & Hince (1993)
venens e
St.ene.ao Weed Lazarides & Hince (1993)
Chispidulus |
Senecio . Drought . .
. Poison. Fodder. . Weed Lazarides & Hince (1993)
_Quadridentatus | 1) resistant. .
Valuable forage
Sida corrugata Poison? plant. Suspected Lazarides & Hince (1993).
cause of paralysis
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Taxon Use Use Refs. Toxicity Ag. Use Physiology Notes Gen. Refs.
in sheep.
sida . .. Fodder, readily Lazarides & Hince (1993).
_cunninghamii | | ] grazed.
Sigesbeckia - Lazarides & Lightly grazed Used for treatment of . .
orientalis____| Mo, Hince (1993). | | fodder. | |skindisorders. | rozarides & Hince (1993).
Solanum Berries eaten by | Lazarides & . . .
?
ellipticum | Aborigines. | | Hine (1993). | "™\ ] razarides & Hince (1993).
Edible but vary in
flavour from
Solanum . .
. aniseed to Poison?
nigrum
tomato or
e tamarilio flavour. |
Sonchus asper | Eatenasagreen. | | | Fodder. |\ ] Lazarides & Hince (1993).
Fodder. .C3' Wind
intolerant, . .
Suspected cause drought Cosmopolitan species,
Sonchus Food. Eatenasa | Lazarides & . of photo- ) 8 on the back dune. Clarke (1989), Lazarides &
. Poison? e intolerant, . . .
oleraceus vegetable. Hince (1993). sensitisation in . Juice used medicinally. | Hince (1993).
. intolerant of
cattle. Readily water logging Weed.
____________________________________________________________________________________ grazedbystoce andsalmity. | |
stackhousia Fodder Lazarides & Hince (1993).
_monogyna |
Stellaria Possibly eaten by Cunningham et al. (1981),
_angustifolia | ] cattle. ] Lazarides & Hince (1993).
. . Edible as a vegetable, | Cunningham et al. (1981),
Sellariamedt® L] oo .. |eithercookedorraw. | Lozarides & Hince (1993).
Swa/n-sorza Seeds are edible. Poison Fodder, Honey. Ornamental. Lazarides & Hince (1993).
galegifolia
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Taxon

Use

Use Refs.

Toxicity

Ag. Use

Physiology

Notes

Gen. Refs.

Themeda
triandra

Trachymene
incisa

Tricoryne
elatior

Trifolium
arvense

Trifolium
campestre

Trifolium
glomeratum

Trifolium
repens

Tripogon
loliiformis

Triptilodiscus
pygmaeus

Urtica incisa

Edible tap root
eaten raw or
roasted.

Young shoots

Lazarides &

Very palatable,
heavily grazed in
eastern NSW.
Sparingly grazed
in Western NSW.
Young growth
utilised

Eaten by stock
but lacks bulk.

Should be utilised
quickly. Quite
palatable.

Food plant of butterfly
larvae. Will not
tolerate continuous
grazing. Very palatable
when young but only
moderate nutritive
value. Provides much
roughage to offset
effects of highly
improved grasslands.

Cunningham et al. (1981),
Lazarides & Hince (1993),

Benson & McDougall (2005).

Cunningham et al. (1981),
Lazarides & Hince (1993).

Cunningham et al. (1981),
Lazarides & Hince (1993).

Cunningham et al. (1981),
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Taxon Use Use Refs. Toxicity Ag. Use Physiology Notes Gen. Refs.
edible when Hince (1993). when Lazarides & Hince (1993).
oo\ boiled. | contacted. |\
Vi
erbe@a . Poisonous? | Fodder Lazarides & Hince (1993)
_bonariensis |
C3. Tolerant of Tert|a.ry sand .
water logging coloniser. Propagation
Viol . .
iola Intolerant of by cuttings, Clarke (1989).
hederacea . transplants and seed.
wind, drought
. Garden plant, floral
and salinity. .
| display.
Vi .
ittadinia Fodder. Lazarides & Hince (1993)
cuneata | T
Vittadinia Fodder. Lazarides & Hince (1993)
_pterochaeta |
Wulpiamyuros | | Fodder. |\ ] Lazarides & Hince (1993).
Wahlenbferg/a Fodder, palatable Lazarides & Hince (1993)
communis | L tostock. .
. Readily grazed,
thlenberg/a cool season Lazarides & Hince (1993)
stricta
____________________________________________________________________________________ plant.
Xanthi
a.nt um Poisonous? Lazarides & Hince (1993)
SPIosum . .
Aboriginal
people collected
Xanthorrhoea nectar for food, Blossoms eaten by
johnsonii dryied flower Honey. Grey Headed Flying Benson & McDougall (2005).

stalks for fishing
spears and fire

making, trunk a

Fox.
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Use Refs.

Toxicity

Ag. Use

Physiology

Notes

Gen. Refs.

source of resin.
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Appendix D: The following represents a review of the current knowledge of the fire responses of selected taxa found within the conservation

areas. Known fire responses and traits of taxa found in Little Llangothlin. NPFR refers to National Fire Register. Fire responses are based on

published information, some of which is contradictory. Possible reasons for these contradictions are in the discussion.

Taxon Response Germination Diaspore Dispersal Jluv Jzuv Longev Notes Refs.
Requires fire. Seed
. dormant in ground Hard-coated Forme.d der.mse scrubs Wakefield (1970),
Acacia dealbata >100yrs. After burn after fires (intense) - 4yr
, seed Floyd (1966).
1000's of frequency.
e seedlingsjacre. |
Barker (1990), Hill
Fire stimulated and Hard-coated . Facultative resprouter. (1982), Hill & Read
Acacia also opening of seed, may Humus or soil Obligate Seeder from soil | (1984), Jordan et al
Variable . ? stored seed, rapid 5-9 <50 ’ . '
melanoxylon canopy. Requires survive up to carlv erowth stored seed or plant (1992), Melick &
disturbance. 500 years VE stored seed. Ashton (1991), Benson
S O OOl SN SN SN SR SOURRNOORRRRRRRRRRRRRR & McDougall (1996).
First recorded 3m after
Dispersed by fire in wet forest, 4m Dickinson &
Acaena novae- . attachment to after fire in grassy forest. | Kirkpatrick (1987),
. Resprouter Fruit . . .
zelandiae animal fur, clothing Regeneration greater 16- | Benson & McDougall
etc 24m than 0-16m after (2000).
_______________________________________________________________________________________________________________________________________________ fire.
Dispersed by
Acaena ovina Eruit attachment to Benson & McDougall
animal fur, clothing (2000).
______________________________________________________________________________________ et
Acetosella
. Resprouter
vulgaris
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Taxon Response Germination Diaspore Dispersal jluv Jzuv Longev Notes Refs.
Erect flowering
stems become
Fruit horizontal at Benson & McDougall
Ajuga australis Resprouter (indehiscent 1 | maturity, allowing Grows rapidly after fire. (1997), Lazarides &
seeded) short distance Hince (1993).
gravity dispersal of
_______________________________________________________________________________________ = S S S
Ammobium
<1
alatum
. Fruit (Dry
/jizvijtlssromus indehiscent 1
__________________________________________________________________ seeded) |
Amyema Obligate 4-8 Williams (1998).
_pendulum | Seeder | T
No dormancy .
. No special
mechanism, morphology Resprouts from
Angophora Resprouter germmates without Seed Probably wind- 5.8 100+ epicormic shoots. Prolific | Benson & McDougall
floribunda special treatment. . . stem suckering at (1998), Clarke (1989).
dispersed locally ie .
Growth rate slow. >0m Tinkrameanah.
_______________________________________ Coloniser, opensites | |
. Dispersed by wind,
B D
Antherms Spring and autumn. ater, animals and 1-2 Probably killed. enson & McDougall
arvensis (1994).
______________________________________________________________________________________ hamans. |l
Anthoxanthum frwt ('Dry Benson & McDougall
Resprouter indehiscent 1
odoratum (2005).
__________________________________________________________________ seeded) |
Arthropodium
. Resprouter
minus
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Taxon Response Germination Diaspore Dispersal jluv Jzuv Longev Notes Refs.
No particular
mechanism for
. . Lunt (1990), Benson &
Asperula conferta | Resprouter Fruit d|s.persal. 1-2 McDougall (2000).
Rhizomatous
_________________________________________________________________________________________ vegetativespread. | | | |
Diaspore: spores,
Asplenium wind-dispersed.
P g Resprouter Probably no 1 Williams (1998).
flavellifolium
dormancy
_________________________________________________________________________________________ mechanism. 1l
Austrodanthonia Frwt (.Dry Afjhe5|ve, anm_wal Benson & McDougall
. Resprouter indehiscent1 | dispersed & wind
monticola . (2005).
_____________________________________________________________________ seeded) | dispersed. | |l
. Fruit (Dry Adhesive, animal
A h
ustrodanthonia Resprouter indehiscent 1 | dispersed & wind
racemosa .
_____________________________________________________________________ seeded) | dispersed. | |l
Baloski
aloskion Resprouter Fruit (capsule) | Wind Indefinite
_stenocoleum | T\
Billardiera Ezlsfvzlofl:gsr: sz\fiiicr)\r Fox (1988), Purdie
Resprouter 3-4 | 1.9yr ) & (1977), Benson &
scandens rootstocks, seedlings McDougall (1999)
_________________________________________________________________________________________________________________________________________________ recorded <lyrafterfire. | "o
Flowers when
Bothriochloa frwt ('Dry Ad.heswe, b.y compet'|t|or‘1 from other Lunt (1990), Benson &
Resprouter indehiscent1 | animals. Wind & vegetation is removed by
macra . . McDougall (2005).
seeded) mud on cars. burning , grazing or
_________________________________________________________________________________________________________________________________________________ mowing.
Brachyscome Resprouter

Dr John T. Hunter (02) 6775 2452



B .

Vegetation of Little Llangothlin

Taxon Response Germination Diaspore Dispersal jluv Jzuv Longev Notes Refs
radicans
. Fruit (Dry Diaspore adhesive, N
Briza minor Obligate indehiscent1 | animal, wind & Slgmflcant‘ly more Lunt (1990).
Seeder . abundant in burnt areas.
___________________________________________________________________ seeded) | waterdispersed. | | |
i
Bulbine bulbosa | OP1B3te 1-2 Williams (1998).
______________________ seeder |
. g Obligate . Benson & McDougall
(caboscunelfol | seeder | ] rrobablydled | (994
_Carexchlorantha | Resprouter | 0
Carexfascicularis | Resprouter |
Carex Resprouter
gaudichaudiana | "M |
_Carexincomitata | Resprouter | e
Carexinversa | Resprouter | e L] Lunt (1990).
Diaspore: mobile
Centaurium Obligate segd, possibly 1 Williams (1998).
erythraea Seeder animal and water
______________________________________________________________________________________ dispersed. | |
P ly killed. li
Diaspore: seed, robably ki e(?l Seedlings
. ) . observed. Fruited and
Cerastium mobile. Possibly ) Benson & McDougall
. <1 1 seeds shed (with some
glomeratum animal, water and ) . s (1995).
wind dispersed still flowering) within 6m
S I N AN s O AN A | of highintensityfire, |
Probably killed by high
Chenopodium Obligate . Dispersed in mud intensity fire. A few Benson & McDougall
Fruit. <1 1 L .
album Seeder on cars. flowers within 4m high (1995).

intensity fire and one
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A . . 1 2
Taxon Response Germination Diaspore Dispersal uv | Juv Longev Notes Refs
plant fruiting within 5m.
Germination Dormancy broken Resprouter. Minor
romoted by light by high Obligate seeder
Chrysocephalum . P L temperature but & ) Lunt (1990), Lunt
. Variable strong after ripening regeneration. 100%

apiculatum . not cold- . . (1994), NPFR.
requirement e scorch kills. Soil stored
(dormancy) stratification or seed

____________________________________________________ . |gbberelicacid. | | | o |*U%
Post burn seed coloniser.
o Seed dispersed by Obligate seed Floyd (1966), Purdier
Seedlings in burnt . . regenerator - therophyte. | & Slatyer (1976),
. wind. Diaspore: . .
. and unburnt sites 1yr o Possibly resprouted after | Chesterfield et al.
e Obligate . fruit, wind- L N .

Cirsium vulgare Seeder after fire. Appears dispersed. Also 1 2 high intensity fire, flower | (1991), Dickinson &
after disturbance, aniFr)naI an'd water buds within 26 wks. Kirkpatrick (1987), Bill
probably soil-stored dispersed Seedlings recorded <1yr (1981), NPFR, Purdie

P ) after fire, prob. post-fire | (1977).
________________________________________________________________________________________________________________________________________________ dispersal
100% scorch kills - no
. . seed stored in burnt
Diaspore: fruit, area. Probably killed, fruit
Conyza Obligate Coloniser of wind-dispersed o y L Benson & McDougall
. . . <1 1 within 15wks of high
bonariensis seeder disturbed sites. locally and probably . e : (1994).
. intensity fire. Possibly
long distance.
resprouts after low
________________________________________________________________________________________________________________________________________________ intensity fire. |
Diaspore: fruit. . .
Wind-dispersed Killed. Seedlings recorded
Conyza Obligate locallv & ?Nide- <1 1 <1lyr after fire, probably Purdie (1977), Benson
sumatrensis Seeder y recruiting from wind- & McDougall (1994).

spread, readily

colonising

blown seed.
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Taxon Response Germination Diaspore Dispersal jluv Jzuv Longev Notes Refs
disturbed sites.
. Flower in 16 wks and Benson & M.cDougaII
Coronidium . <1 . . (1994), Dickinson &
L. Resprouter Fruit fruit 23 wks after high . .
scorpioides yr intensity fire Kirkpatrick (1987),
5SRO A VRSOOSR AESUOUROoSOUNN SN AN MR SO s | Lunt (1994), NPFR.______
Diaspore: fruit Maximum recruitment
Cra‘spe'afla Obligate orobably wind- may take place if burning Lunt (1994),
variabilis Seeder . occurs very frequently,
dispersed. )
_________________________________________________________________________________________________________________________________________________ le, every 1-2yrs. |
. Diaspore: seed /
Crassula helmsii Obligate possibly stem <1 1 Williams (1998).
Seeder
_________________________________________________________________________________________ fragments. Ll e
Cullen tenax Obligate
________________________ seeder |
Seedling
recruitment
Cynoglossum Fruit possibly related to Clarke (1989),
<
australe Resprouter (mericarp) soil disturbance. ! > Williams (1998).
Seeds dispersed by
_________________________________________________________________________________________ animals. e e
Cyperus Obligate Purdie & Slatyer
sanguinolentus | Seeder | | | | S N R | TheroRnyte. | (1976), NPFR.
Dactylis !:rwt ('dry Benson & McDougall
Resprouter indehiscent1 | On mud on cars.
glomerata (2005).
_____________________________________________________________________ seeded) |
Desmodium ' Probably soil-stored Diaspore: 1-seeded FIovx./erl'ng W|th|n '11 wks Lunt (1990), NPFR,
. Variable segments, shed at 1-2 | <1yr of high intensity fire. Benson & McDougall
varians seedbank.

maturity. Adhesive.

Resprouted. Killed by

(1996).
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high intensity crown fire
_________________________________________________________________________________________________________________________________________________ atTinkrameanah. |
Germination takes
. approx. 2 yrs. Seeds Fruit (Blue Respro.ute.r from.rh|zome Benson & McDougall
Dianella revoluta | Resprouter | should be smoked for Berry) Vertebrates 2-3 |2 after high intensity crown (2005)
1 hr. Viability of fresh ¥ fire at Tinkrameanah. )
e ] seed 80%.
Dianthus armeria Seed N.Ot adapted for <1 1
_________________________________________________________________________________________ dispersal. |
. Fruit (dry NPFR, Williams (1998),
Dichelach
n;;fz:;ane Resprouter indehiscent 1 1 Benson & McDougall
_____________________________________________________________________ seeded) | ol [(2005).
lons. Di : R 7091
Reproduction both Stolons |aspore es!orouter( 091),
. seed, no special Obligate Seeder (NPFR).
sexual and vegetative . ) L Lunt (1990), NPFR,
. . . dispersal Did not flower within 9m
Dichondra repens | Variable means. Reproducing 1 <5 . ) Benson & McDougall
. morphology. of intense autumn fire.
by seed propagation . . (1995), Clarke (1989).
. ) Dispersed in mud Probably resprouts from
in the first year.
_________________________________________________________________________________________ oncars. | || __..______[Istlns.
Dichopogon Resprouter
Sfimbriatys | TP
Discari
scaria Resprouter 3-5 Williams (1998).
_pubescens |
. Fruit (dry . . .
Echinopogon . ) Diaspore adhesive, Survive 100% scorch. NPFR, Benson &
Resprouter indehiscent 1 . .
ovatus animal dispersed. Root suckers. McDougall (2005).
_____________________________________________________________________ seeded) |
Eleocharis
Resprouter
sphacelata | T
Eleusine Resprouter Fruit (dry No particular 1 Williams (1998),
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Taxon Response Germination Diaspore Dispersal jluv Jzuv Longev Notes Refs.
tristachya indehiscent 1 | mechanism for Benson & McDougall
seeded) dispersal. In mud (2005).
________________________________________________________________________________________ On Cars. e
Total germination
approx. 35 days.
Obligate Some ecotypes have !:rwt (.dry . . CoId‘tempera'.cures often Benson & McDougall
Elymus scaber dormancy of several | indehiscent1 | Diaspore adhesive. required to stimulate
Seeder ) (2005).
months. 80% seeded) flowering.
germination
_________________________________________ recordedafter8yrs. | |
Obligate seeder (NPFR-P).
Epilobium Variable <3m Resprouted after high NPFR, Benson &
billardierianum intensity fire (P.Kubiak McDougall (1999).
________________________________________________________________________________________________________________________________________________ pers.comm) |
5 :
ryrlwglum Resprouter Lunt (1990).
Jvesiculosum |
Eucal Di locall
uca.yptus' Resprouter | No dormancy. Seed |'spersed or;a y by 4-7 Williams (1998).
Jacaciiformis | T ] windorgravity. | |
Eucalyptus Dispersed locally by -
Resprouter | No dormancy. Seed . . 5-9 Williams (1998).
(dalrympleana | T ] windorgravity. | " C |
E - Di
uca!yptus nova Resprouter | No dormancy. Seed |'spersed IoFaIIy by 5-9 Williams (1998).
sanglica | ] windorgravity. | " C |
Lignotuberous Resprouter - coppice Gill (1997), Keith
. seedlings. Diaspore: from lignotuber, (1997), Noble (1984),
Seeds require cool i . . . .
Eucalyptus Resorouter | moist conditions for | Seed seed. Dispersed 5.8 <400 epicormic to survive Leigh & Holgate
pauciflora P ermination locally by wind or 100% scorch. (1979), Keith (1996),
& ) gravity. No Burning/grazing Gill (1981), NPFR,
dormancy. combination can Benson & McDougall
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Taxon Response Germination Diaspore Dispersal jluv Jzuv Longev Notes Refs.
substantially increase (1998).
_________________________________________________________________________________________________________________________________________________ mortality of this plant. |
Eucalvptus Germination rates \Ii)llisnzecr)sredr:\)/icfllyNk;y Benson & McDougall
yp Resprouter | increase with Seed & v 3-6 100+ (1998), Williams
stellulata e dormancy
stratification. ) (1998).
_________________________________________________________________________________________ mechanism. | |l
Resprouts from
. . lignotuber and weakly .
. Wind-dispersed , . Gill (1981), Strasser et
Eucalyptus No soil-stored from epicormic buds,
. Resprouter Seed locally. No 4-8 100+ . . . al. (1996), Benson &
viminalis seedbank. dormanc mortality following high McDougall (1998)
Y. intensity fire 12.1%. Seed g '
_________________________________________________________________________________________________________________________________________________ retainedontreeforiyr. |
Obligate seeder. Benson & McDougall
Euchiton Obligate Seedlings recorded Therophyte. Seedlings (1994), Purdie &
involucratus Seeder 1 yr after fire 1yr after fire in burnt and | Slatyer (1976), Purdie
_________________________________________________________________________________________________________________________________________________ unburntareas. | (1977),NPFR.
Euchiton Obligate . . . . NPFR, Benson &
F I . 1 1-2 P ly kill f ’
sphaericus | seeder | |7 | colomiser | R | Probapvidiedbyfire | vicpougall (1994).
. Frwt (.dry No parh_cular Benson & McDougall
Festuca elatior indehiscent1 | mechanism for
. (2005).
_____________________________________________________________________ seeded) |dispersal. | | |
Galium binifolium Obligate Seed \r/r\1/|otrh Eglzpecfljlr NPFR, Benson &
Seeder . P gy McDougall (2000).
_________________________________________________________________________________________ dispersal. |
Seed with tiny
Galium Resprouter Seed hooks presumably Facultative resprouter NPFR, Benson &
propinquum P for dispersal by P ) McDougall (2000).

attachment to
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animals. Vegetative
_________________________________________________________________________________________ seread. e
Geranium Obligate Diaspore: Probably
o seed, possibly NPFR
potentilloides Seeder . .
_________________________________________________________________________________________ animaldispersed. | | | e
Geranium Obligate 12
_solanderi | Seeder |
Geranium Obligate -
solanderi | Seeder | ool g R A A Willams (1998).
T Fruit (dry
. . Germination in all . ) Benson & McDougall
Glyceria australis | Resprouter indehiscent, 1
seasons. (2005).
_____________________________________________________________________ seeded). |
Soil stored seed. Floyd (1966), Auld &
Rare in non-heated Diaspore: hard- pers.obs. Has persistent O'Connell (1991),
Glycine soil. Seed viability coated seed. No root stock. Probably Jarrett & Petrie
. Resprouter , 1-3 <5 .
clandestina 100%, non-dormant particular resprouts. Regeneration (1929), NPFR. Benson
fraction 4%. morphology for from seed in soil (Clarke). | & McDougall (1996),
_________________________________________________________________________________________ dispersal. | | ... |Clrke(1989).
Diaspore: fruit. No Obligate Seeder (NPFR-
. , . CH, W?.) Facultative
Seedlings <1yr after particular dispersal resorouter - reerowth &
Gonocarpus . fire (Purdie, 1977). mechanism. P g NPFR, Benson &
Variable L 2 suckers from root stocks
tetragynus May occur on Episodic . McDougall (1997).
. . . . and lateral roots. Soil
disturbed sites. recruitment mainly .
after fire stored seed. Seedlings
___________________________________________________________________________________________________ el | recorded <lyrafterfire. |
. No particular Multiplied vegetatively Lunt (1990), Benson &
Haloragis . .
heterophvlla Resprouter mechanism for 1 after autumn fire. McDougall (1997),
phy dispersal. Probably killed (7114). Benson & McDougall
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(1997).
Hemarthria Frwt (.dry - Ffecrwtment mainly after Benson & McDougall
uncinata indehiscent 1 <1 Indefinite | fire. Flower 3-5 m after (2005)
___________________________________________________________________ seeded) | |l |highintensityfire. |~
Regenerative strategy
Seed germinates Fruit (dr No particular uncertain. Flowered
quickly after maturity | . ) Y P . within 9 months of Lunt (1990), Benson &
Holcus lanatus indehiscent1 | mechanism for . .
but may be delayed seeded) dispersal intense autumn fire. McDougall (2005).
by freezing. P ’ Prolific seeder (240 000
______________________________________________________________________________________________________________________________________________ perannum). |
Hovea Resprouter
heterophylla | TSP
Hybanthus Obligate 100% scorch kills - soil
NPFR
_monopetalus | seeder |\ storedseed. |
Hydrocotyle Obligate 1 NPFR, Williams (1998)
Maxiflora | Seeder |
Hydrocotyle Obligate 1 Williams (1998).
tripartita | seeder |
. . Benson & McDougall
W|II f.I’UIt w.lth|r? 3m after (1995), Lunt (1990),
high intensity fire. .
Hypericum Will recruit heavil Probably wind- Facultative root Purdie & SLatyer
yP . Resprouter ) : Seed . v 1-2 | 1yr |5-20 . . (1976), Dickinson &
gramineum after fire dispersed. resprouter. Fire resistant . .
decreaser. Also obligate Kirkpatrick (1587),
seeder ' g NPFR, Benson &
______________________________________________________________________________________________________________________________________________________ ... | McDougall (1995).
{-Iyper-/ cum Resprouter
Japonicum .
Hypochaeris Obligate
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Taxon Response Germination Diaspore Dispersal jluv Jzuv Longev Notes Refs
microcephala Seeder
Obligate seeder - minor
regeneration. Post burn Lunt (1990), Hamilton
seed coloniser. et al. (1991), Purdie &
‘ Decreased after Facultative rqot ' Slgt\(er (1976),
Hypochaeris Variable burning. Seedlings up | Seed Dispersed by wind <5 resprouter. Fire resistant | Dickinson &
radicata within 1.yr of fire ) decreaser. Killed by high | Kirkpatrick (1987),

) intensity crown fire and Purdie (1977), NPFR,
recovery by seed Clarke (1989), Pers.
germination at Obs.

_________________________________________________________________________________________________________________________________________________ Tinkrameanah. |
Hypoxis . Resprouter 1-2 Facultative resprouter NPFR, Williams (1998)
chygrometrica |
Isotoma fluviatilis Seed
. Obligate Significantly more
Juncusbufontvs lseeder | | 4] abundant in burnt areas. | """ (1990 NPFR-
Z)lchcLll';/orus Resprouter Obligate resprouter. NPFR
Obligate resprouter. Veg.
regrowth. Root Lunt (1990), Purdie &
Juncus resprouter. Fire resistant | Slatyer (1976), Purdie
Resprouter .
subsecundus increaser. Secondary & Slatyer (1976), Lunt
juvenile period <9m after | (1990).
_________________________________________________________________________________________________________________________________________________ intense autumn fire. |
Juncus usitatus Resprouter 1-2 Obligate resprouter. NPFR, Williams (1998)
Lachnagrostis Obligate !:rwt ('dry Facultative res',prouter. Williams (1998), Lunt
filiformis Seeder indehiscent 1 <1 <1 Not recorded in ' (1990), NPER.
seeded) seedbank before fire.
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Regenerated from seed
after intense autumn fire
_________________________________________________________________________________________________________________________________________________ (flowered withinOm). |
Stems killed, resprouts
from ground level,
Lagenifera No special dispersal flowers 9 wks after high Benson & McDougall
stigitata Resprouter Fruit morpholo P < lyr intensity fire and 12 wks | (1994), NPFR, Benson
p P &Y. fruiting. Seeds shed & McDougall (1994).
within 12 weeks of high
_________________________________________________________________________________________________________________________________________________ intensity fire. |
Germination in
autumn, develops
Leucanthemum slowly during winter . No special dispersal
. Fruit >1
vulgare and spring. Some morphology.
seeds dormant for
_________________________________________ T O (N N S B B F
Leucopogon Adapted for
’.o g Fruit dispersal by
fraseri . .
_________________________________________________________________________________________ Ingestion. Ll
Fruit (dry No particular '
. . . morphology for Flowering 44 weeks after | Benson & McDougall
Lolium perenne Resprouter indehiscent 1 . <1 <3 L -
dispersal. In muck high intensity fire. (2005).
seeded)
_________________________________________________________________________________________ O Cars. e
. Obligate Seeder (E). Hamilton et al. (1991),
Reproduction sexual, . . .
Lomandra reproducing by seed Ant adapted Facultative and obligate Fox et al. (1979), Leigh
longifolia Resprouter rz 3 atioﬁ btheen Seed eIaiosorze 2-3 |1 5-30 resprouter. Clonal & Holgate (1979),
g E-Sprf ) decreaser. Survives 100% | Dickinson &
yrs. scorch - root suckers. Fire | Kirkpatrick (1987),

Dr John T. Hunter (02) 6775 2452



14

Vegetation fl_ittl

Llangothlin

Taxon Response Germination Diaspore Dispersal jluv Jzuv Longev Notes Refs.
resistant increaser. Purdie (1977), Benwell
Clonal decreaser. (1998), NPFR, Clarke
(1989), Benson &
__________________________________________________________________________________________________________________________________________________________________________________ McDougall (2005).
. Obligate
pudafiocida lseeder | |0
Medicago Obligate
_polymorpha | Seeder |
No seedlings within From rootstock.
1 yr of fire. Facultative root Gill (1975), Purdie &
Melichrus Diaspore: fruit, resprouter. Fire resistant | Slatyer (1976), Purdie
Resprouter . 2-3 .
urceolatus adaptation for decreaser. Resprouting (1977), NPFR, Benson
dispersal by after high intensity crown | & McDougall (1995).
_________________________________________________________________________________________ ingestion. | | | . |fireatTinkrameanah. |
Diaspore: seed. No
Mentha Resprouter particular 1 Probably resprouts from | Benson & McDougall
satureioides morphology for rhizome. (1997).
_________________________________________________________________________________________ dispersal. Ll
Total germination 25
days. Little . . -
. Fruit (dry No particular . Williams (1998),
Microlaena dormancy. . . . Flowers at anytime of the
. Resprouter . ... | indehiscent 1 | mechanism for 1 <1 Benson & McDougall
stipoides Germination slow if if . year.
under 10C and seeded). dispersal. (2005).
_________________________________________ developslowly. | |
Readily gejrmmates & . L Williams (1998),
Microtis unifolia Resprouter can colonise new Seed, winged 1-3 |1 Indefinite Flowering diminishes the Benson & McDougall

sites especially after
disturbance.

longer since fire.

(2005).
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Myriophyllum Resprouter 1
verrucosum e
Onobordum Pioneer species,
P . establishing on bare Fruit Wind-dispersed. 2
acanthium .
N . OOl S SO SO DO SO E
Oxalis exilis | Resprouter | e e
Panicum Resprouter Inflorescence Benson & McDougall
decompositum | "M | pmereeenee ] (005).
\rfqvl';;dodn'sczerfed' In Williams (1998),
Panicum effusum | Resprouter Inflorescence . ) 1 Benson & McDougall
Coloniser of (2005)
________________________________________________________________________________________ disturbedsites. | | |
Panicum gilvum Resprouter Germination in all Inflorescence | Wind dispersal. Benson & McDougall
e seasons. (2005).
Paronychia Obligate 1 Williams (1998).
brasiliana | Seeder | b
Adhesive for s .
Paspalum . - Fruit within 4 m of high Benson & McDougall
. Resprouter Inflorescence | dispersal. In mud <1 Indefinite | . I
dilatatum intensity fire. (2005).
________________________________________________________________________________________ oncars. |l
Pastinaca sativa FrU|t. P955|bly wind- 2
____________________________________________________________________ (mericarp) | dispersed. | |\l
Pennisetum Fruit {dry Wind dispersal & Williams (1998),
alopecuroides Resprouter indehiscent 1 adhesion 1 Benson & McDougall
_____ e ol lseeded) %M lfe00s).
Persicaria Pro‘b‘abIY resprouts. . Benson & McDougall
. Fruiting in 5m after high
lapathifolia . o (1999).
________________________________________________________________________________________________________________________________________________ intensity fire. |
Phalaris aquatica | Resprouter Fruit (dry No particular Benson & McDougall
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Taxon Response Germination Diaspore Dispersal jluv Jzuv Longev Notes Refs.
indehiscent 1 | morphology for (2005).
seeded) dispersal. In mud
_______________________________________________________________________________________ On Cars.
!:rwt (.dry No particular Benson & McDougall
Phleum pratense | Resprouter indehiscent1 | morphology for
. (2005).
____________________________________________________________________ seeded) | dispersal. | |
Germination in NSW Spreads extensivel
Phraamites low but consistent. Fruit (dry bp horizontal y Williams (1998),
g . Resprouter | Germination only indehiscent 1 y‘ . 1-2 | <2 Indefinite Benson & McDougall
australis . rhizomes. Dies back
occurs in a narrow seeded) (2005).
. after frosts.
_________________________________________ range of habitats. | |
_Pimelealinifolia | Resprouter | | | 23 | ] Williams (1998).
Obligate resprouter (CH).
5 .
Plantago Resprouter Seeder: Regeneratwe Lunt (1990), NPFR.
lanceolata strategy uncertain
_______________________________________________________________________________________________________________________________________________ (709%).
. . Total germination Frwt (.dry No particular Flowers at arlmytlm.e O.f the Benson & McDougall
Poa labillardieri Resprouter indehiscent 1 | morphology for <1 year. Flowering within 10
approx. 39 days. . C g (2005).
____________________________________________________________________ seeded) | dispersal. | | | ... |mofhighintensityfire. |~ "
. No particular
. !:FUIt ('dry morphology for . Benson & McDougall
Poa pratensis Resprouter indehiscent 1 . . Indefinite
dispersal. In mud in (2005).
seeded)
_______________________________________________________________________________________ Cars e
' _ Typical germination !:rwt ('dry No particular N Flowers anytime in Benson & McDougall
Poa sieberiana Resprouter | rate approx. 570 per | indehiscent1 | morphology for Indefinite | response to seasonal (2005)
| gramofseed. | seeded) |« dispersal. | ||| conditions. |
I.DOdOI.epIS Resprouter Fruit Perennial. Lunt (1990).
jaceoides
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Taxon Response Germination Diaspore Dispersal jluv Jzuv Longev Notes Refs.
Polygala japonica Possibly resprouts. Benson & McDougall
________________________________________________________________________________________________________________________________________________________________________________ (1999). .
o . (Wil h.ave an. |n|_t|al flush Benson & McDougall
Within 5 m of fire. after fire which is .
. ) . (1995), Purdie &
. Readily after fire Diaspore: seed. reduced soon after: pers.
Poranthera Obligate . - < Slatyer (1976),
. from soil stored Both ballistic & ant- 1 obs.) Flowers profusely .
microphylla Seeder . lyr L o e Bradfield (1981),
seedbank adapted dispersal after high intensity fire.
. . . NPFR, Fox (1988),
mech. Coloniser. Killed. Seedlings recorded .
. Purdie (1977).
_______________________________________________________________________________________________________________________________________________ <lyrafterfire. |
Potamogeton . Benson & McDougall
F
erispus | f o] i S AR N NN SO A (005).
Germination in
Z?ctgznoagtztson autumn-winter in the | Fruit (nutlets) ?zeonos:)n & McDougall
_______________________________________ Northern Tablelands. | |
P hyll
rasophyfium Resprouter Seed, winged | Wind Indefinite
dossenum |
P ly kill high
. Seeds dispersed by . robal?y .I ed by .|g
. Obligate . . . - intensity fire, seedlings Benson & McDougall
Prunella vulgaris Germinates in spring. water, animalsand | 1 . o
Seeder flowering and fruiting (1997).
humans. o
_______________________________________________________________________________________________________________________________________________ withinlyear. |
Resprouts rapidly, maybe | Fox (1988), Benson
indicative of fire, survives | (1985), Barker (1990),
Dormant rhizome Wind-dispersed. annual burning, may Hamilton et al. (1991),
Pteridium Resprouter buds may remain Spores Probably no 3.6 | <1vr become dominant after Fox et al. (1979), Keith
esculentum P dormant for at least P dormancy y low intensity burn but (1996), Dickinson &
10 years. mechanism. not spread after high, Kirkpatrick (1987),

Cremer & Mount
(1965), NPFR, Benson

Dr John T. Hunter (02) 6775 2452



.8

Vegetation fl_ittl

Llangothlin

Taxon Response Germination Diaspore Dispersal jluv Jzuv Longev Notes Refs.
fire not & McDougall (1993).
Pult
u' enaea Seed
microphylla |
Ranunculus Fruit (achene) Benson & McDougall
dnundatus (2000). .
Morphology for
Ranunculus . . Benson & McDougall
Resprouter Fruit (achene) | dispersal by 1-2
lappaceus . (2000).
_________________________________________________________________________________________ adhesion.
Ranunculus . Benson & McDougall
F h 1 1
scleratus || T e L e . DR R (000.
Fleshy edible fruits
or seeds animal-
dispersed e.g.
Rubus discolor Resprouter Infructescence | foxes, birds. Roots 3-6 Indef. Probably resprouts from Benson & McDougall
) base and root suckers. (2000).
suckering, stems
layering with
_________________________________________________________________________________________ archingcanes. | |l
Attractive fleshy
edible fruits, Benson & McDougall
Rubus parvifolius | Resprouter Infructescence | vertebrate adapted | 2-3 Indef. Probably resprouts. (2000) &
dispersal. )
_________________________________________________________________________________________ Vegetativespread. | | | | ol
Rumex brownii Resprouter <Sm ‘Resprc‘)ute.d after high Benson & McDougall
_________________________________________________________________________________________________________________________________________________ intensity fire. [(1999).
RUMeEX CrisDUS Resorouter Resprouted after high Benson & McDougall
______________ e L |intensityfire. ](1999).
Schoenus apogon | Variable Variable, obligate seeder | NPFR, Dickinson &

and facultative and

Kirkpatrick (1987),
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obligate seeder. Lunt (1990).
Secondary juv. period
<9m after intense
autumn fire. 1st recorded
3m after fire in wet
forest, 1m after fire in
_________________________________________________________________________________________________________________________________________________ grassyforest. | .
Senecio o Obligate Fruit (achene)
_madagascariensis | Seeder | Ll
Obligate Fruit (dry No particular Williams (1998),
Setaria pumila Seeder indehiscent 1 | morphology for 1 <1 Benson & McDougall
_____________________________________________________________________ seeded) | dispersal. | |l l.....[(005).
Solanum nigrum Obligate 1-2 Williams (1998).
________________________ Seeder | T
Obligate
solanumopacum lseeder | | b
Purdie & Slatyer
Sonchus asper Obligate Within first year after Therophyte. Successful (1976), Dickinson &
Seeder fire. post-burn seed coloniser. | Kirkpatrick (1987),
e e e e ] Purdie (1977), NPFR.
Sonchus Obligate Seeds dispersed by 1 1 Lunt (1990), Clarke
Oleraceus | Seeder. | ] wind. (1989). ...
Sorghum Fruit (dry Williams (1998),
leiocladum Resprouter indehiscent 1 1 Benson & McDougall
_____________________________________________________________________ seeded) |l [(2005).
Spiranthes Williams (1998),
. . Resprouter Seed 1-3 <5 Self pollinating. Benson & McDougall
sinensis

(2005).
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Stellaria Obligate No particular
g & Seed dispersal 1 Williams (1998).
angustifolia Seeder
_________________________________________________________________________________________ morphology. |
Obligate Seeder (E). Leigh & Holgate
Obligate and facultative (1979), Purdie &
- resprouter. Root Slatyer (1976),
]
S?;g,{g,?oﬁum Variable 2-3 resprouter. Fire resistant | Kirkpatrick (1984),
g decreaser. Non-clonal Puride (1977), Purdie
decreaser. Soil seed (1977), Benwell
_________________________________________________________________________________________________________________________________________________ bank. ... [(1998),NPFR.
Probably resprouted.
Taraxacum Fruit (achene) Wind-dispersed Flowering within 11 wks Benson & McDougall
officinale many kilometres. and fruiting within 25 (1994).
_________________________________________________________________________________________________________________________________________________ wks of high intensity fire. |
bri
rimary dormancy Non-clonal decreaser.
usually breaks slowly Soil seedbank. Survives
with storage up to 12 Dispersal by ' Benson & McDougall
. . 100% scorch - root
m or more. To break | Fruit (dry adhesion, also by . (1994), Rowley &
Themeda . . . . - suckers. Flowers in
triandra Resprouter | dormancy, seeds indehiscent 1 | gravity. Coloniser of | 1 1 Indefinite response to rain & Brooker (1987), Lunt
need cold 4C for at seeded) bare clay banks & terr? erature. Flowers c (1990), NPFR, Benson
least 1 month. Total slopes. P L L & McDougall (2005).
. 12 after high intensity
germination 100 .
fire.
_________________________________________ days.
Very erratic in wild. Hemi-parasitic on Probably killed by fire.
Thesium australe Obligate anﬂllﬁ;ricemdelk’)sr:oﬁn 1 Fruit r(l)aor::sogzteze(:an 1-3 2-30r< Ee;?:;nSSLOr::tImUIated Benson & McDougall
Seeder ' P ) 2y. ¥ y (2001).

M HCI; 2-3 months
cold treatment at 5

remain dormant >
12 months. Fire or

germinate in absence of

fire. Favoured by
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degrees C then 20-25 hot summers may medium-term absence of
degrees C; planting stimulate mass fire, depleted by late-
with Themeda germination; land season burning.
australis hosts in 1:1 use and weather
potting mix and conditions in
natural soil; not following summer
stimulated by sub- critical to survival.
zero temp. Variable growth
rate due to host
_________________________________________________________________________________________ health/vigour? | | e
Obligate seeder (E?).
Facultative resprouter (I .
’ Bradfield (1981), F
Thysanotus . WO). Obligate resprouter radfield (1981), Fox
Variable . (1974), Benwell
tuberosus (W, P). Common in areas
(1998), NPFR.
burnt severely 2 years
_________________________________________________________________________________________________________________________________________________ 380 .
Trifolium Obligate 1 <1 Lunt (1990).
.campestre | seeder |
No particular
. dispersal
Trifolium dubium Obligate morphology, <1 <1 Lunt (1990).
seeder . -
dispersed in mud
_________________________________________________________________________________________ oncars. |l
No particular
. . . morphology for
Trifolium repens Obligate Usually germinates in dispersal. Dispersed
Seeder autumn. .
in mud on cars, &
by wind, animals &
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humans
Trifolium Obligate
striatum | seeder | ] Wt
Facultative resprouter.
Utricularia Resorouter Recruitment mainly 100% scorch kills (BW) - Benson & McDougall
dichotoma P after fire. soil stored seed. (1997), NPFR.
_________________________________________________________________________________________________________________________________________________ Carnivorousherb. |
Velleia paradoxa | Resprouter | | Veg.regeneration. | | Lunt (1990).
Verbena Obligate 1 Williams (1998).
_bonariensis | Seeder |
Veronica calycina | Resprouter | | L | 2 L] Williams (1998).
Viola -
betonicifolia | RePrOMter | SO ERTN  F Willams (1998).
Vi o
ittadinia Resprouter Perennial. Lunt (1990).
euneata |l
Increased 100-fold after
an autumn fire.
. . Significantly different
F Adh f
Vulpia bromoides Obligate inr::IJIeth(iicr:\ént 1 diosl. E:;T I?\rmud 1 <1 <1 mean number of plants Lunt (1390), Benson &
p Seeder P ) between burnt & McDougall (2005).
seeded) on cars. .
unburnt areas. Flowering
within 10 m after high
_________________________________________________________________________________________________________________________________________________ intensity fire. |
Wahlenbergia Diaspore: seed.
Lceracea .
. . . Diaspore: seed. Killed, flowers within 15 Benson & McDougall
Wahlenb?rg/a Obligate SOII_St.MEd seedbank. Wind-dispersed. No 3 wks, flower and fruit 10 (1995), NPFR, Fox
communis Seeder Coloniser. 6m

particular dispersal

months high intensity fire

(1988), Benson &
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e

Taxon Response Germination Diaspore Dispersal jluv Jzuv Longev Notes Refs.
morphology. McDougall (1995).
Probably killed by high
intensity fire, flowering
within 4 m and fruiting
. . - . Benson & McDougall
Wah{?nbergla Variable Seeds fjlspersed by |< 12 within 6 m of fire. (1995), NPFR, Clarke
gracilis expulsion. lyr Regenerates after crown (1989)
fire & partial burn by '
resprouting above
_______________________________________________________________________________________________________________________________________________ ground.
. . Benson & McDougall
Xerochrysum Obligate I?lsturbance related, Fruit Wind-dispersed. 1 Probably killed. (1994), Williams
bracteatum Seeder fire or other (1998)
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Appendix E: Locality and site information.

B

Site Date Aspect | Easting Northing Notes Altitude
L 1]25/04/2010 | 320 | 292,896.00 | 6,674,452.00 | Soil chocolate brown loam. | | 519
L 2 | 25/04/2010 | 335 | 292,969.00 | 6,673,617.00 | Soil red chocolate brown loam. | 458
L 3 25/04/2010 | 2 1 292,681.00 | 6,673,542.00 | Soil light brownloam. | 469

4 | 25/04/2010 4 | 292,394.00 | 6,674,025.00 | Soil chocolate brown loam. 451
"""""""""""""""""""""""""""""""""""""""" Soil dark chocolate brown peaty |
L 5|25/04/2010 | 291 | 295,090.00 | 6,676,412.00 | loam. | | 668
o 6 | 25/04/2010 | 220 | 295,040.00 | 6,676,530.00 | Soil grey sandy loam. | | 670
o 7 |25/04/2010 | 149 | 293,077.00 | 6,675,099.00 | Soil light chocolate brown loam. | | 616

8 | 26/04/2010 36 | 293,945.00 | 6,676,815.00 | Soil grey brown sandy loam. 639
"""""""""""""""""""""""""""""""""""""""" Soil dark brown black, peaty sandy |

9 | 26/04/2010 181 | 294,711.00 | 6,676,806.00 | loam 666
"""""""""""""""""""""""""""""""""""""""" Soil dark chocolate brown sandy |
10| 26/04/2010 | 13 | 294,456.00 | 6,677,172.00 | loam. | 634
. 11]26/04/2010| 46 | 294,284.00 | 6,677,395.00 | Soil chocolate brown sandy loam. | | 618
. 12]26/04/2010 | 261 | 294,142.00 | 6,676,140.00 | Soil dark brown peaty loam. | | 651
. 13]26/04/2010 | 238 | 294,114.00 | 6,676,168.00 | Soil dark brown sandy clay loam. | | 642
. 14]26/04/2010 | 318 | 294,278.00 | 6,675,974.00 | Soil dark brown sandy loam. | | 652
. 15]26/04/2010 | 163 | 294,641.00 | 6,676,276.00 | Soil cream sandy loam. | | 672
16 15/10/2003 | 215 293,476.00 | 6,673,490.00 | mCT232. | 500
17 15/10/2003 | | 60 | 294,677.00 | 6,673,358.00 | MCT233. | 712
. 18]15/10/2003 | 45 | 293,818.00 | 6,675,265.00 | MCT234. | | 687
. 19]15/10/2003 | 60 | 294,949.00 | 6,674,917.00 | MCT235. | 755
20 16/10/2003 | 235 292,935.00 | 6,677,140.00 | mCT236. | 727

21| 16/10/2003 245 | 295,063.00 | 6,677,554.00 | MCT237. 560
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B

Date

Easting

Northing

Notes

16/10/2003

22/10/2003

292,413.00

294,403.00

6,676,165.00

6,677,478.00

MCT238.

MCT242.
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