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Summary 

This report documents the location and methods used to monitor the snow patch vegetation near 

Clemes Tarn, Mt Field National Park. The data collected to date are described and catalogued together 

with a recommended schedule for future monitoring at the site. This monitoring data will be used to 

measure vegetation condition trends at the site, the results of which may contribute to the evaluation 

of the effectiveness of park management to protect and conserve the natural values of the Tasmanian 

Wilderness World Heritage Area (TWWHA). The report identifies metrics to be used as indicators for 

monitoring trends in vegetation condition together with trigger points at which further study or 

management intervention is advised.  
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1. Introduction 

Snow patches are distinct landscape features in alpine environments, usually occurring in the lee slopes 

of mountains at high elevation. There are 119 snow patch areas mapped for Tasmania covering an area 

of just 86 ha (Parry et al. 2016). Snow patches have national conservation importance because they are 

rare in the Australian landscape and because they provide habitat for both state and nationally listed 

threatened species. Tasmania's snow patch vegetation is floristically distinct from that of the Australian 

mainland (Parry et al. 2016).  

Green and Pickering (2009) have already reported a decline in the cover and duration of snow patches 

in the Snowy Mountains of Australia. In contrast snow presence data analysed by Kirkpatrick et al. 

(2017) found no such downward trend for Tasmanian mountains. Faulkner and Gilfedder (2015) used 

Climate Futures of Tasmania data (Grose et al. 2010) downscaled by NERP LaP Hub1 to predict the 

distribution of Tasmania’s highland treeless vegetation communities with the software package Maxent 

(Phillips et al. 2004) and found that the current climatic envelope for this vegetation will be extremely 

rare or absent in Tasmania by 2100. If areas with persistent snow-lie do disappear from Tasmania’s 

highland areas, it seems likely that their distinctive plant communities will eventually be replaced by 

other vegetation communities. 

Over the past two decades several new vegetation monitoring programs have been established in the 

Tasmanian Wilderness World Heritage Area (TWWHA) to improve our understanding of the threat 

posed by climate change to natural values (e.g. Doran et al. 2003, Styger and Balmer 2009, Harrison-

Day et al. 2016, Visoiu et al. 2014). However, opportunities to transfer pre-existing data into more 

secure government managed databases, and facilitate continued monitoring at pre-existing survey sites, 

may lead to more efficacious monitoring outcomes, in some instances.  

Surveys of the composition of snow patch vegetation in the Mt Field National Park, commenced in 1983 

as part of an academic research project, which remains ongoing (Gibson and Kirkpatrick 1985, 

Kirkpatrick et al. 2017). A copy of the project data has been made available to the Department of 

Primary Industries, Parks, Water and Environment to assist with the TWWHA climate change 

monitoring program, under a memorandum of understanding. This report has been prepared to 

document the data and project methods, so that the work may be continued into the future. 

In addition to the monitoring site at Mt Field NP, which is documented in this report, two additional 

snow patch monitoring sites were established in 2015 at Cradle Mountain and Mount Eliza (Parry and 

Balmer 2017). These areas are geographically and geologically distinct from the site at Mt Field (Parry 

and Balmer 2017). It is intended that the monitoring data obtained from all three of these sites will be 

used as indicators of change in composition and condition of Tasmania’s snow patch vegetation in 

response to climate change and stochastic disturbance events. The information provided in Parry and 

Balmer (2017) provides further background information relevant to this report. 

 

 

                                                

1 National Environmental Research Program- Landscape and Policy Hub 
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2. Project Description 

Aim: 

This project seeks to use baseline and post-establishment data to monitor floristic and extent changes 

in the snow patch vegetation near Clemes Tarn, Mt Field.  

Objectives of this report 

• Document the methods used in the establishment and post-establishment monitoring 

surveys of vegetation plots at Clemes Tarn snow patch, Mt Field NP. 

• Collate and document all data sets so far captured for the project. 

• Recommend an appropriate ongoing monitoring schedule. 

• Provide metrics for use as indicators of, and targets for, healthy snow patch vegetation. 

• Identify trigger points at which further study or management intervention is advised. 

Rationale for monitoring 

Snow patch vegetation has been identified as a priority for monitoring climate change impacts in the 

Tasmanian Wilderness World Heritage Area (TWWHA) (Brown 2009). The prioritisation of this 

vegetation reflects its limited area of occurrence and narrow climatic niche in Tasmania (Parry et al. 

2017), which may be susceptible to impacts from climate change (Brown 2009). Monitoring snow patch 

vegetation addresses one of the high priority research areas identified in ‘TWWHA Research and 

Monitoring Priorities 2013-2018’ (DPIPWE 2013).  

Relationship between monitoring and land management 

Ultimately the monitoring results may provide an early alert for land managers to threats from climate 

change, and to assist in the development of mitigation strategies.  

The monitoring data may be used to derive vegetation metrics useful as indicators of the condition of 

snow patch vegetation at the monitoring site. Threshold values for each metric will be interpreted to 

indicate good, medium or poor vegetation condition. If the indicator value has breached the threshold 

between medium and low, the condition of vegetation will be considered to have declined beyond 

acceptable condition target. These thresholds are referred to in this report as trigger points. If sufficient 

indicator metrics have breached their trigger points, it is recommended that the Natural Values Science 

Section discuss the results of the monitoring with the Parks and Wildlife Service land management and 

planning staff and consider the preparation of an initial snow patch response plan.  

In the event a response plan is considered needed, it is recommended that it include a a strategy to 

gather data with which to assess the validity of the findings of the monitoring and determine the 

severity and extent of the loss of condition in snow patch vegetation across Tasmania. It might also 

consider actions such as:  

• a change to monitoring frequency at long term monitoring sites; 

• more extensive surveys of the long-term monitoring sites; 

• use of current imagery to assess condition of previously mapped snow patch areas across 

Tasmania; or 

• ground based surveys of other snow patch vegetation sites in Tasmania.  

It is suggested that following the implementation of the initial response plan, a report may then be 

prepared that documents the condition and threat to snow patch vegetation in Tasmania. If the threats 

are considered to have a moderate to high likelihood of having serious consequences for biodiversity in 



3 

 

the TWWHA then the efficacy of possible mitigation options could be examined within the report for 

consideration by land managers and government.  

Possible mitigation measures might include strategic pruning of common shrubs where their growth is 

threatening more highly restricted snow-patch flora; trialling the temporary establishment of snow-

fences; propagation and re-establishment of uncommon or threatened flora species; and/or ex-situ 

conservation of plant species at risk of extinction. 

Key stakeholders 

• Tasmanian Government – DPIPWE 

• Land manager (Tasmanian Parks and Wildlife Service) 

•  

Source of funding for program 

Commonwealth Government through Tasmanian Wilderness World Heritage Area funding 

arrangements. 

Partnerships 

This is an ongoing project being managed and undertaken through the University of Tasmania in 

partnership with the Natural Values Science Section within the Natural Values Conservation Branch, 

DPIPWE. 

Relationship to other monitoring 

This monitoring project is part of the TWWHA flora climate change monitoring program. The 

objective of this program has been to install monitoring and fill knowledge gaps identified by Brown 

(2009). Associated monitoring and data gathering projects include: 

• Monitoring of altitudinal variation in alpine vegetation on the Propsting Range, Greystone 

Bluff, Mt Sprent, Mt Council and Mt Norold (DPIPWE unpublished data 2010, 2011). 

• Alpine treeline ecotone monitoring program on the Snowy Range, Mt Weld and Mt Rufus 

(Styger and Balmer 2009, Harrison-Day et al. 2016). 

• Collection of weather parameters via automatic weather stations at Mt Sprent and Cradle 

Plateau (DPIPWE unpublished data). 

• Establishment and ongoing monitoring of montane conifer health (Fitzgerald 2011, 

Fitzgerald and Whinam 2012). 

• Establishment and ongoing monitoring of dry coastal vegetation (Rudman et al. 2008, 

Horton et al. 2008). 

• Monitoring of feldmark (Visoiu et al. 2014). 

• Monitoring of snow patch vegetation at Cradle Mountain and the Eliza Plateau (Parry and 

Balmer 2017). 

• Monitoring of a cushion string-fen at Mount Field National Park (Kirkpatrick and Gibson 

1984, Bridle et al. 2017). 
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3. Monitoring Schedule 

Commencement date 

Monitoring plots at the snow patch site near Clemes Tarn were established in 1983. 

Duration of program 

Multi-decadal. 

Frequency of survey 

Surveys have so far been conducted in1983 (full site), 2001 (full site) and 2014 (partial survey of 

Transect B and C).  

Due to resourcing considerations, the minimum practical interval for monitoring should be ten years 

unless there is concern that vegetation condition may have been impacted by a disturbance event such 

as fire, land-slip or an extreme climatic event. In order to detect vegetation in a timely manner it is 

recommended that the maximum future interval between monitoring events should be no more than 

15 years. In the absence of a disturbance event the next complete survey of the site should be 

scheduled to occur no later than 2029. It is recommended that an interim survey to relocate and 

measure Transect A be undertaken no later than 2020. 

Timing of survey 

Surveys have been, and should continue to be, undertaken during summer/early autumn (January to 

March) to take advantage of good weather and to coincide with the flowering times of cryptic species. 

Annual and geophytic herbs may not be fully expressed outside of this seasonal window. 

 

4. Location/Site Description 

The snow patch monitoring site was established in 1983 to the west of Clemes Tarn (Figure 1a and 1b), 

its centroid is 461939 E, 5275577 N (MGA 94 GDA) and the maximum altitude is 1254 m. The site is 

accessed from Lake Dobson and involves a seven-hour return walk. The full survey takes approximately 

three days. Four days (three days for the survey and one for travel to and from the site) are required 

to complete the survey of 290 quadrats.  

Aerial imagery for the site includes a recent high-resolution image taken in 2017 (Figure 1) as well as 

older images including one with snow cover in 1971 and one free of snow taken in 1981 (Figure 1b). 
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Figure 1a.  Location of snow patch study area showing approximate location of the transects, 500 m west of Clemes Tarn (centroid 461939E, 5275577N, MGA 

94 GDA), south of the walking track to Mt Field West. Top Right study area (box)overlaid on topographic base map (Source the ListMap, DPIPWE). Left and 

bottom right study area overlain on 2017 aerial image (10 cm RGB digital imagery captured 3/3/2017, The ListMap, DPIPWE). 
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Figure 1b.  Location of snow patch study area showing approximate location of the transects. Study area to left and frame in bottom right are overlain on 1981 

aerial-photo (1: 15000 black and white aerial-photo captured on 14/1/1981for Private Forests); note white/light areas in this image are bare ground. Top right 

study area frame is overlain on a 1972 aerial-photo (1:15000, black and white aerial photograph, ‘Mt Field area project’ captured on 22/10/1971); note that areas 

of bright white in this image are areas with snow. 
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5. Methodology 

Site selection and transect location 

Details for the original site selection are reported in Gibson and Kirkpatrick (1985). A summary is 

provided here. The snow patch occurs at 1240-1254 m above sea level in the easterly lee of a ridge 

within the Mt Field massif. The snow patch is located on Permian mudstone and sandstone, on a massif 

dominated by Jurassic dolerite. In 1982 Neil Gibson (NG) monitored the extent of the snow patch 

from two photo points at monthly intervals as it receded during the winter, spring and early summer. In 

January 1983 NG and Jamie Kirkpatrick (JK) surveyed topographic and vegetation boundaries using a 

dumpy level and Carr staff. Vegetation units were determined in the field based on structure and 

lifeform dominance (Figure 2).  

Figure 2. Vegetation map of the snow patch and position of transects.  

Reproduced from Gibson and Kirkpatrick (1985). 

Three roughly parallel transects were located perpendicular to the slope and situated so that they 

passed through most of the mapped vegetation types within the snow patch (Figure 2, Table 1). The 

locations of the transects are given in Gibson and Kirkpatrick (1985) with the following descriptor for 

transects A and B:  

• transect A cut across the slope of the upper herbfield;  

• transect B ran along the major drainage line of the lower herbfield.  

Table 1. Transects locations (accurate to within 10 m) and number of quadrats sampled 

per transect. 

Transect Total 
Length 

Original 
number of 

quadrats 

Number of quadrats 
resurveyed 

Start of transect (downslope) 
(± 10 m) 

End of transect (upslope) 
(± 10 m) 

  1983 2001 2014 Easting Northing Easting Northing 

A 40.25 m 115 115 0 461943 5275607 461908 5275607 

B 35.00 m 100 100 48 461960 5275557 461932 5275557 

C 26.25 m 75 75 57 461965 5275530 461940 5275530 

Note grid references are recorded in GDA94 MGA zone 55. 
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Field survey methods 

In 1983 each transect was marked with metal pins at the start and end of each transect line. A total of 

190 (35 x 35 cm) quadrats were located contiguously along the three transects (Table 1, Figure 3). 

Additional pins were located at several points along the transect (usually in vegetation to prevent loss 

through soil erosion or frost heave) to assist in repositioning (Figure 4). The quadrats were positioned 

to the south (left) of the transect line. Each plot was labelled with their consecutive position number 

along each transect (A1, A2, A3 etc), with the first quadrat positioned so that the lower edge was at 

the beginning (0 m) of each transect (i.e. lowest – eastern end of transect line). These transects were 

topographically surveyed when they were first installed (Gibson and Kirkpatrick 1985). Ten extra 

quadrats were laid out randomly in Abrotanella forsteroides bolster heath, a vegetation type missed by the 

transect sampling, making a total of 300 quadrats (Gibson and Kirkpatrick 1985).  

 

Figure 3. The approximate location of the three transects that were established in 1983; 0 m is 

located at the bottom of the snow patch, on the eastern end of each transect. [Image Source: The 

ListMap, DPIPWE, 10 cm RGB imagery captured 3/3/2017] 
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Figure 4. Example of additional pin placement to assist relocation of the original survey line 

(photograph KB). 

The vegetation at the site was first surveyed in 1983 by JK and NG. They were resurveyed in 2001 by 

JK, Kerry Bridle (KB) and Holli Howard (HH) and in 2014 by JK and KB. Results of changes in 

vegetation cover over this time are published in Kirkpatrick et al. (2017). The following information was 

collected from quadrats along each transect: estimated cover of plant taxa including moss and lichen, 

litter, rocks, bare ground, peat and water. Estimation of cover was aided by the division of the quadrat 

into 49 equal parts (each part covering an area of 25 cm2, Figure 5). 

 

Figure 5. The 35 x 35 cm quadrat, with 49, 5 x 5 cm cells, to allow for a greater accuracy in cover 

estimates for each species. Photo illustrates quadrat divisions and placement to left of transect. The 

white circle demonstrates the location of the clinometer. The red circle demonstrates the location of 

the three soil depth measurements (Photograph KB). 

A species was given a cover value based on the number of squares in which it covered more than 50% 

of an individual 5 x 5 cm square. If the cover value was low (i.e. the species did not cover any square to 

more than 50%), but it was frequent (i.e. there were many occurrences within the quadrat), then it was 

assigned a value of 0.5. If the cover value was low and the species was infrequent (rare), then it was 

assigned a value of 0.1. Data were entered in the spreadsheet as raw data. Absolute cover values were 

converted to percent (x/49*100) for analytical purposes. Relative cover for a species was calculated by 

dividing the absolute cover of the species by the total of all covers recorded for the plot. Relative cover 
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of life form and other cover groups were calculated for each plot by first summing the covers of the 

component group members recorded in the plot. The allocation of species and other types of covers to 

life form/cover groups is reported in Appendix A. The total cover of all cover groups was then 

summed, and the percentage of the total calculated for each component group in the plot. 

In 2014 a metal soil probe was used to measure soil depth in centimetres at 17.5 cm intervals along 

transects B (from 0.175 m to 33.25 m) and C (from 0.175 m to 19.95 m). Average soil depth for each 

quadrat was calculated from three measurements along the transect line, one at the bottom corner of 

the quadrat, one in the middle (17.5 cm away from the first) and one at the top corner (35 cm from the 

first) (Figure 5).   

In 2014 a clinometer was used to measure average slope for each quadrat along transects B and C. The 

clinometer was positioned in the centre of each quadrat along Transect B and C; i.e. from 0.175 m up 

to 33.075 m (transect B) and 19.775 m (transect C) (Figure 5). 

Other supporting environmental data collated for the site included climate data (from the nearest 

meteorological stations).  

Data analysis 

Nonparametric statistical methods have been used to analyse the data, firstly to determine differences 

between plant associations (Gibson and Kirkpatrick 1985) and more recently to detect change in cover 

over time (Kirkpatrick et al. 2017).  

Within this report the Wilcoxon sign-based rank test was used to test for evidence of a difference in 

the median value of various vegetation metrics (Table 2 provides the list of metrics). The results 

reported were for the basic test computed without adjusting for ties or non-normality in the ranks 

using 'exactRankTests' (Hothorn and Hornik 2015) and 'coin' (Hothorn et al. 2013) packages within the 

statistical software package R version 3.1.1 (R Core Team 2014). 

All multivariate analyses of the data were undertaken in PCOrd Version 6.08 (McCune and Mefford 

2011), and included ordination using Non-metric multidimensional scaling (NMS) with relative Sorenson 

for the dissimilarity matrix and the autopilot settings. The species plot data comprised relative covers 

without further transformation. Singleton species records were omitted. The relative Sorenson distance 

matrix was exported to calculate floristic similarity metrics for the plots. The importance of survey year 

in explaining variation in the data set was tested using PERMANOVA.  

Limitations or critical issues relating to the project methods 

The grid locations of the start and end points of all the transects are of low reliability, creating difficulty 

in relocating them.  It is recommended that a differential GPS be used to record the transect locations 

at the next visit. 

In 2014 the site was only partially resurveyed due to limited time in the field (Table 1). Transect A was 

not relocated and therefore was not resurveyed. Only the odd numbered quadrats were resurveyed 

along Transect B from 0 m up to 96 m (i.e. 48 out of 100 of the original plots), while plots along 

transect C were all resampled from 0 m up to 57 m (56 out of the original 75 plots). It is recommended 

that a power analysis of the 1983 and 2001 data be undertaken to determine whether ongoing surveys 

should include all plots, and all transects, or whether a subset would provide enough power to detect 

change at the level of interest to management. Consideration should also be given as to whether it 

would be useful to introduce a monitoring system to track changes in the condition of Abrotanella 

forsteroides bolster heath, which is poorly sampled by the three current permanent transects. 
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6. Biosecurity and Conservation Values Management 

Does the monitoring comply with the Nature Conservation Act 2002, Threatened Species 

Protection Act 1995, Environment Protection and Biodiversity Conservation Act 1999? 

There are species and communities protected by legislation present at the site. For example, present 

within the site are vegetation associations that fit within the description of Cushion moorland, a listed 

threatened native vegetation community. One plant species recorded for the site, Carex hypandra (dark 

fen sedge), is currently listed as rare under the Threatened Species Protection Act (1995). 

Other significant alpine flora values at the site include the herb and shrub feldmark associations and the 

short alpine herbfield, which have extremely small, restricted distributions within Tasmania and 

Australia more generally.  

Surveys at the site have recorded the presence of Euphrasia gibbsiae without distinguishing the 

subspecies. A listed threatened species, E. gibbsiae subsp. pulvinestris, is known to occur within cushions 

in the western areas of the Mt Field NP, and so may conceivably be present within the monitoring area.  

The plant species Gaultheria depressa, although not formally listed as a threatened, is uncommon in 

Tasmania. Other species of interest include the snow patch species Carex archeri, Juncus antarcticus and 

Psychrophila phylloptera. 

Despite the presence of significant nature conservation values at the site there are no issues with this 

monitoring project regarding legislated values, as plant species and vegetation are not collected or 

damaged by the monitoring process.   

The Wilderness value of the area has been respected with the bare minimum of permanent markers 

installed. All markers are cryptically placed and unlikely to be encountered by bushwalkers. This site is 

not on any walking route and no track/pad exists to attract walkers there during snow free periods 

when the markers may be visible. 

 

Identified biosecurity risks and management actions 

This monitoring site is situated within an area classed as remote and is in a fundamentally pristine state 

with no weed species or evidence of exotic pathogens known within the site or the surrounding area. 

Although the general area is regularly visited by bushwalkers, it is still recommended that normal 

biosecurity protocols associated with working in any remote natural area be applied here. All field 

equipment, day packs, clothing and footwear should be thoroughly cleaned prior to visiting the site to 

reduce the chance of introducing weeds, pests or diseases to the site.  

 

Duration of field surveys 

NVC staff X 2 (or 1 staff plus 1 volunteer): four two-person days should be enough to relocate and 

resurvey all three transects in their entirety. This includes three days of surveys and one day to walk 

into and out of the site. This assumes that staff will camp at the site for the three nights. 

 

Resources 

• NVC vehicle: four days 
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Equipment 

• GPS  

• Digital SLR camera with articulated screen, lens equivalent to 24 mm in 35 mm format (Canon 

APS-C 15mm). trigger release 

• 3 x 50 m measuring tapes, pegs and spare metal pins 

• 35 x 35 cm quadrat divided into 49 5 x 5 cm sections 

• whiteboard and marker for inclusion in images  

• copies of 2001 (transects A, B and C) and 2014 (transects B, C) images for site confirmation 

• compass 

• satellite phone 

• first aid kit 

• clothing and camping equipment for remote area work enough for four days 

Field work planning and coordination 

NVC staff: 1 person for 0.5 day.  

Access to gate at Lake Dobson required to park vehicle at ski field. 

Biosecurity procedures 

Standard remote area protocols. 

Occupational health and safety procedures 

Standard remote area protocols. 

Data entry, analysis and reporting 

1x NVCB staff person for 5 days 
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7. Transect Metadata 

A vegetation map for 1983 (Figure 2) and aerial image (Figure 3) provide the approximate location of 

each transect within the snow patch area. Photographs (Figure 6) demonstrate the nature of the 

vegetation in 1983. The transect metadata are provided below with photographs showing transect 

positions during the 2001 monitoring.   

 

  
a) b) 

Figure 6.  Photographs of transects in 1983: a) view uphill of Transect A and b) view uphill from part 

way up Transect C.  (Photographs NG) 

Transect A 

Transect A 

 Peg Easting  Northing  Altitude Distance 

(Tape 

m) 

Bearing 

(L to 

U) 

Slope Aspect Geology Installed  

 Lower  461943 5275607 1248 0 270*  90 Sand-

stone 

Jan 83 

 Upper  461908 5275607 1254 40.25*      

Notes: Grid references are recorded in GDA94 MGA zone 55. 

Photographs were taken from the bottom and the top of transect A in 2001 (Figure 7). Galvanised 

pins (roofing nails) are used at the start and the end of the transect and at various points along it. 

Additional photographs were also taken showing vegetation along transect A. 

*Estimates based on existing data (number of quadrats for distance and aerial images for 

bearing/aspect) 

No soil depths or slopes were recorded for transect A in 2014 
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a) b) 

Figure 7.  Photographs of transect A in 2001: a) view uphill with quadrat 1 in foreground and b) view 

downhill from top end of Transect A.  (Photographs HH) 

Transect B 

Transect B  

 Peg Easting  

(m) 

Northin

g 

(m)  

Altitud

e 

(m) 

Distanc

e (Tape 

m) 

Bearin

g 

(L to 

U) 

Slop

e 

Aspec

t 

Geology Installe

d  

 Lowe

r  

46196

0 

5275557 1241 0 265*  85* Sandston

e 

Jan 83 

 Upper  46193

2 

5275557 1247 35*      

Notes: Grid references are recorded in GDA94 MGA zone 55. 

Various galvanised nails along transect. Nails at 15 and 20 m (recorded 2014)  

Photographs were taken from the bottom and the top of transect B in 2001(Figure 8). Various 

photographs were also taken along transect B. 

*Estimates based on existing data (number of quadrats for distance and aerial images for 

bearing/aspect) 
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The recorded slopes along transect B ranged from 1 to 44 degrees and had a median of 18 degrees 

and an average of 21 degrees. 

The recorded soil depths along transect B ranged from 0 to over 100 cm and had a median of 18 cm 

and an average of 26 cm.  

 

 

  
a) b) 

Figure 8.  Photographs of transect B in 2001: a) view uphill with quadrat 1 in foreground and b) view 

downhill from top end of Transect B.  (Photographs HH) 

Transect C 

Transect C  

 Peg Easting 

(m)  

Northing 

(m)  

Altitude 

(m) 

Distance 

(Tape m) 

Bearing  

(L to 

U) 

Slope Aspect Geology Installed  

 Lower  461965 5275530 1240 0 260  80 Sand-

stone 

Jan 83 

 Upper  461940 5275530 1245 19.95*      

Notes: Grid references are recorded in GDA94 MGA zone 55. 

Various galvanised nails along transect. Nails at 10 and 20 m (recorded 2014)  

Photographs were taken from the bottom and the top of transect C in 2001 (Figure 9). Various 

photographs were also taken along transect C. 

*Estimates based on existing data (number of quadrats for distance and aerial images for bearing/aspect) 
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The recorded slopes along transect C ranged from 1 to 90 degrees and had a median of 14 degrees and 

an average of 15 degrees. 

The recorded soil depths along transect C ranged from 0 to over 87 cm and had a median of 17 cm and 

an average of 23 cm.  

 

  
a) b) 

Figure 9.  Photographs of transect C in 2001: a) view uphill with quadrat 1 in foreground and b) view 

downhill from top end of Transect C.  (Photographs HH) 
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8. Results and Discussion 

The permanent monitoring plot data have been entered into the Tasmania's Natural Values Atlas 

database, including records from the site of at least 73 vascular plant species, of which 35 are endemic 

to Tasmania (Appendix A). Only one species recorded, Carex hypandra, is listed on Tasmania's 

Threatened Species Protection Act (1995).  

The changes observed through time in 105 plots surveyed in all three time periods have already been 

described by Kirkpatrick et al. (2017). The greatest increases observed were the increased cover and 

richness of tall shrubs between 1983 and 2014 along both transects B and C (Table 2). Despite the 

increase in mean total shrub cover, the median cover of shrubs relative to other groups remained less 

than 2% in all years for both transects.  

The greatest declines in cover observed between 1983 and 2014 were in bare ground and graminoids. 

Bare ground declined most substantially in Transect C, while graminoids declined most substantially in 

Transect B (Table 2).   

Other changes included a substantial increase in the cover of monocot cushions on transect C but no 

evidence for such a significant increase on transect B. The cover of forbs declined substantially on 

transect C, but showed no such change on transect B. The changes in cover were reflected in the 

changes in the observed richness of these life form groups (Table 2). 

Over the period of the study although there was no change in median richness of vascular plant species 

per plot, there was evidence of an increase in the median richness of endemic species per plot (Table 

2). The incomplete sampling of permanent transects in 2014 and some minor discrepancies in 

taxonomic nomenclature applied between survey years makes it unclear whether any species have been 

lost from the site between 1983 and 2014. Asperula pusilla was recorded from several plots along 

Transect A in 1983, and despite a complete resurvey of Transect A in 2001 was not relocated in that 

year. Likewise, Epilobium gunnianum was recorded in 1983 from several plots in transect C but was not 

recorded from these or any other plots in either 2001 or 2014.  

Species that declined substantially in frequency between 1983 and 2014 within the 105-plot subset 

included the graminoid plant species Schoenus calyptratus (27% loss), the forbs Drosera arcturi (12 % loss) 

and Abrotanella scapigera (8% loss) and the grass Agrostis species (8% loss). Species that increased 

substantially in percentage frequency between these 1983 and 2014 included the tall shrub Richea 

sprengelioides (23% gain) and the monocot cushion Oreobolus pumilio (18% gain) (Appendix A).  

An ordination of the complete data set (not presented) demonstrated that a floristic association located 

in the upper section of transect A, sampled in 1983 and 2001, was not represented within the 105 plot 

subset. Mapping of the site by Gibson and Kirkpatrick shows the community Dracophyllum minimum 

cushion moorland is restricted to the area sampled by the upper section of Transect A (Figure 2).  

The ordination of the 105-plot subset across all years (not shown) and for the years 1983 and 2014 

(Figure 10) illustrate that a small part of the range in floristic variation present in the 1983 data was not 

represented in either the 2001 or 2014 data. Although there was also strong statistical evidence that 

survey year was a significant factor in explaining some variation in the data (PERMANOVA, SS= 1.20, F= 

1.83, P<0.001), it accounted for only a very small part of it (2.2%). The group of 1983 plots that 

exhibited the floristic variation not recorded in the 2001 or 2014 survey of 105 plot, were all located in 

the first 25 m of transect B (lower slope), an area mapped as short alpine herbfield (Gibson and 

Kirkpatrick 1985). Short alpine herbfield was also mapped as occurring on Transect A, but this was not 

included within the 105-plot subset.  
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Table 2.Transect B (n = 48) and Transect C (n = 57) mean and median cover and richness values for 

all three survey years, and the probability of no change in median between 1983 and 2014.  

Metric 

Tr
an

se
ct
 

Mean Total Cover Median Relative cover P-Value* 

Ex
ce
ed
ed

 

Tr
ig
ge
r 
Po

in
t 

 1983 2001 2014 1983 2001 2014 (Wilcoxon signed 

rank test) 

tall shrubs B 13.7 15.1 28.0 0.0 1.0 0.9 <0.05  

 C 0.4 9.7 19.0 0.0 0.0 1.9 <0.0001  

mat shrubs  B 12.2 13.7 14.0 0.0 0.0 0.0 ns  

 C 0.1 0.2 0.9 0.0 0.0 0.0 ns  

dicot cushions  B 0.1 1.1 1.3 0.0 0.0 0.0 ns  

 C 19.4 18.7 20.3 0.0 0.0 0.0 ns  

monocot cushions B 2.2 1.3 2.5 0.0 0.0 0.0 ns  

 C 2.1 7.9 11.9 0.0 1.6 3.5 <0.001  

forbs  B 20.5 18.5 21.9 7.6 6.7 9.9 ns  

 C 9.1 9.7 6.1 5.9 3.8 2.7 <0.01 X 

grasses B 12.3 11.1 9.9 1.4 4.1 2.8 ns  

 C 7.5 5.1 8.7 2.1 1.7 2.4 ns  

other graminoid B 28.2 12.2 11.3 11.7 1.9 1.8 <0.01 X 

 C 6.0 7.6 6.4 1.0 1.9 1.0 ns  

cryptogam  B 5.3 7.6 15.6 1.2 2.0 5.0 ns  

 C 33.2 39.5 31.5 23.3 27.1 17.0 ns  

bare soil  B 22.2 19.7 15.6 1.8 0 0 ns  

 C 24.3 13.8 10.2 6.8 0 0 <0.01  

rock  B 0 5.5 0.2 0 0 0 ns  

 C 0 0.7 0.7 0 0 0 ns  

  Mean richness Median richness   

vascular plants B 5.9 4.5 5.4 6 4 5 ns  

 C 5.2 5.7 5.4 4 5 5 ns  

tall shrubs B 0.5 0.8 1.2 0 1 1 <0.001 X 

 C 0.2 0.7 1.2 0 0 1 <0.0001 X 

mat shrubs  B 0.6 0.5 0.6 0 0 0 ns  

 C 0.1 0.1 0.2 0 0 0 ns  

dicot cushions B 0.1 0.1 0.3 0 0 0 <0.01  

 C 0.6 0.5 0.5 0 0 0 <0.05 X 

monocot cushions  B 0.3 0.2 0.3 0 0 0 ns  

 C 0.5 0.8 0.9 0 1 1 <0.01  

forbs B 2.1 2.0 2.3 2 2 2.5 ns  

 C 3.6 3.2 2.6 3 3 2 <0.01 X 

graminoids B 1.3 1.1 1.1 1 1 1 ns  

 C 0.9 0.9 0.6 1 1 1 ns  

grasses B 1.0 1.0 0.8 1 1 1 ns  

 C 1.1 1.1 1.0 1 1 1 ns  

endemic species B 2.6 2.9 3.8 2 3 3 <0.001  

 C 3.3 4.1 4.2 3 4 4 <0.05  

* P-value of < 0.05 is evidence for accepting the alternative hypothesis that the median changed 

between 1983 and 2014; ns = test result not significant (i.e. insufficient evidence to reject null 

hypothesis of no change in median between 1983 and 2014); 

Exceeded trigger point: X;  the direction and magnitude of change between 1983 and 2014 exceeded a 

proposed trigger point (see Table 3) indicating possible degradation in snow patch vegetation condition 

on one transect beyond an accepted level of change. 
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Figure 10: Non-metric multidimensional scaling ordination (NMS) Axis 1 Vs Axis 2 of the 105-plot 

subset, rotated to maximise alignment with survey year. The final 3-dimensional solution had a stress of 

15.6% and explained 66% of the variation in the data. Axis 1 and Axis 2 explained 51% of the variation. 

Life form classes with an association of 20% or more with the ordination are shown as vectors, in the 

ordination space (scaled to 150%). 
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9. Proposed Indicators, Targets and Triggers 

Complex vegetation data may be simplified into metrics that may assist in describing aspects of snow 

patch vegetation change through time (Table 2). Some of these metrics maybe used as indicators of 

change in snow patch vegetation condition in response to climate change or other processes (Table 3). 

For example, prolonged snow-lie is an essential environmental factor that is important in controlling the 

persistence of snow patch habitat. It is also known to be detrimental to the establishment and survival 

of many tall dicotyledonous shrubs (Parry et al. 2016, Parry and Balmer 2017). Hence an indirect 

measure (proxy), for snow-lie, in the absence of snow-accumulation and persistence data, could be 

metrics that describe the height, cover, richness and frequency of shrubs. The existing data set only 

includes the presence and cover of shrub species. These data can be used to derive shrub cover and 

shrub richness metrics (Table 2 and Table 3). However, these metrics cannot demonstrate if new 

shrubs have been colonising, or whether shrubs established prior to 1983 and have just been growing 

larger. In order to monitor shrub colonisation and establishment success it would be necessary to begin 

to collect data on shrub heights and stem counts from at least part of the site. 

In addition to proposing three metrics that describe shrub cover, frequency and richness as a proxy for 

snow-lie, five types of metrics are proposed to use as indicators of snow patch condition (Table 3). For 

example, degradation in the condition of snow patch vegetation would be indicated by a reduction in 

cover of herbaceous plants and cushions, as would a reduced frequency of specialist alpine or snow 

patch species. In contrast, changes in the distribution pattern of species of forbs, graminoids, cushions, 

and mat herbs may be indicators of natural ecosystem processes in response to such things as cyclical 

variation in snow-lie duration, frost-heave and snow-melt.  

Providing targets for each indicator (vegetation metric), enables a consistent and transparent approach 

to the interpretation of monitoring results. Likewise, it is good practice in monitoring projects to 

specify the threshold of vegetation change (trigger point) at which a change in management must be 

considered (Lindenmayer 2015). The targets and trigger points proposed for this monitoring project 

are subjective and are based on imprecise knowledge of snow patch ecology (Table 3). A complication 

in the interpretation of data from this site, is the possibility that vegetation in 1983 was still recovering 

from a bush fire event that occurred sometime earlier in the 20th century (Kirkpatrick et al. 2017). The 

assumption that in 1983 the vegetation was in typical condition for a snow patch area may therefore 

not be valid. Given this uncertainty relatively liberal trigger points have been proposed for this site, but 

nevertheless it is recommended that the development of a snow patch response plan only be 

considered if trigger points for multiple indicators are breached (see Section 10).  

To date only one of the snow-lie proxy triggers has been breached (shrub species richness) across the 

site as a whole.  
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Table 3. List of proposed metrics, targets and thresholds 

Vegetation metrics Target (compared with 1983 levels) Condition Thresholds Notes on triggers in existing 

data 

Proxies for snow-lie:    

Frequency (freq) of tall shrub 

plants 

Reduction or minimal increase in the median 

count of tall shrubs per transect. 

H: ↓ freq shrubs 

M: 0-20% ↑ freq shrubs 

L: > 20% ↑ freq shrubs 

? 

No data  

Relative cover (rc) of tall 

shrubs  

Reduction or minimal increase in relative cover of 

shrubs. 

H: ↓ rc  

M: 0-20% rc 

L: >20% rc 

M 

Although the rc of shrubs 

increased, it remained under 

20% 

Median richness (mr) of tall 

shrub species  

Reduction or minimal increase in the median 

richness of tall shrubs species.  

H: ↓ mr shrubs 

M: 20% ↑mr shrubs 

L: >20% ↑ mr shrubs 

L 

By 2014 tall shrub richness 

had increased on both 

transects by more than 20% 

Indicators of snow patch vegetation condition:   

Median relative cover (rc) of 

target life forms 

Increase or minimal loss in relative cover of 

target life forms (i.e. life form groups 

characterising snow patch vegetation: forbs, 

cushions, mat shrubs, grasses and other 

graminoids).  

H: ↑ rc target life forms 

M: 0-20% ↓ rc target life 

forms 

L: > 20% ↓ rc target life 

forms 

M 

> 20% ↓ rc of forbs on 

transect C.  

> 20% ↓ rc of other 

graminoids on transect B. 

Frequencies (freq) of target 

species 

Increase or minimal reduction in frequency of 

target species (i.e. uncommon and specialist snow 

patch flora: Carex archeri, Carex hypandra, 
Carpha rodwayi, Celmisia saxifraga, Gaultheria 
depressa, Euphrasia gibbsiae, Juncus antarcticus 
and Psychrophila phylloptera). 

H: ↑ freq in all target species 

M: < 20% ↓ freq in some 

target species 

L: > 20% ↓ freq in any 

target species 

M 

Carex archeri: 5% ↑ 

Carex hypandra: : ?↓ 
Carpha rodwayi: 9% ↓ 

Celmisia saxifraga: 10% ↑ 

Gaultheria depressa: 2% ↑ 

Euphrasia gibbsiae: 17% ↑ 
Juncus antarcticus: 2% ↓? 
Psychrophila phylloptera:3%↑ 

Median richness (mr) of 

endemic vascular plant species 

Increase or minimal loss in median endemic 

species richness.  

H: ↑ mr endemic species 

M: < 20% ↓mr endemic 

species 

L: > 20% ↓ mr endemic 

species 

H 

↑ mr endemic species 

Median richness of lifeforms 

associated with snowpatches 

(mat shrubs, dicot forbs, 

grasses and dicot and 

monocot cushions) 

Minimal reduction in the median richness of each 

life form group (<20%) 

H: ↑ mr in all target life 

forms 

M: 0-20% ↓ mr of some 

target life forms 

L: > 20% ↓ mr of 3 target 

life form groups 

M 

> 20% ↓ median richness  

-dicot cushions transect C 

-forbs transect C 

But no life form groups 

recorded > 20% ↓ in 

median richness on both 

transects 

Floristic variation among plots Floristic associations of snow patch vegetation 

maintained between survey years. 

H: all associations maintained, 

No association between year of 

survey and floristic variation. 

M: Some associations lost but 

year accounts for < 10% of 

floristic variation 

L: Substantial loss in floristic 

variation and >10% of 

floristic variation accounted for 

by year.  

M 

forb rich short herbfield 

association lost, but only 2% 

of floristic variation 

associated with year. 

Condition Thresholds: H- High/good condition; M-Medium/moderate condition; L-Low/poor condition 

Note the Trigger point for each Vegetation metric is defined as the threshold between Medium and Low condition. 
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10. Options for Next Steps 

• Determine the minimum sample size required to detect the proposed triggers, and if appropriate 

continue to only sample a subset of the original plots established. 

• In the absence of a disturbance event schedule the next complete survey of the site sometime 

between 2024 and no later than 2029.  

• Consider undertaking an interim survey to relocate Transect A and at least partially sample 

Transect A plots (i.e. prior to the main resurvey event). Transect A provides a replicate example 

of short alpine herbfield, the condition of which had declined substantially on Transect B by 2014. 

It is also the only opportunity to monitor changes in the Dracophyllum minimum cushion moorland 

within the site.  

• Measure the grid references of the transect end points using a differential GPS for increased 

accuracy and take more photographs of the transect line locations to assist in future relocation. 

• Develop a method to count shrub stems established at the site. 

• Determine the subspecies of Euphrasia gibbsiae that occurs at the site in case it is the listed 

subspecies pulvinestris.  

• If possible make collections and clarify identities of taxa for which there has been taxonomic 

confusion, either because species identities were not recorded, or because of discrepancies in 

identification between years, collecting voucher material if possible (Agrostis sp., Brachycome sp., 

Centrolepis sp., Diplaspis sp., Diplaspis sp., Euchiton sp., Euphrasia gibbsiae, Ewartia sp., Juncus sp., 

Luzula sp., Pappochroma sp., Poa sp., Prasophyllum sp. , Ranunculus sp. and Rytidosperma sp.).  

• Undertake surveys at the site for species that declined significantly in the 105plot subset or which 

may have been lost from the site since 1983, to determine if they are still present at the site 

beyond the sampled plots (e.g. Actinotus suffocatus, Asperula pusilla, Carex hypandra, Celmisia 

asteliifolia, Craspedia macrocephala, Hierochloe redolens, Epilobium gunnianum, Ewartia meredithiae, 

Oreomyrrhis ciliata, Isolepis subtilissima). 

• Following each survey, recalculate vegetation metrics and communicate the conservation and 

management implications of breaches of trigger points with the land management agency.  

• Only consider the development of a snow patch response plan in the event that at least two of the 

snow-lie proxy indicators have been breached and a minimum of three of the condition indicator 

trigger points have been breached for the whole site, including at least one metric for frequency of 

target species (Carex archeri, Carex hypandra, Carpha rodwayi, Celmisia saxifraga, Gaultheria depressa, 

Euphrasia gibbsiae, Juncus antarcticus and Psychrophila phylloptera). 

• Investigate evidence for when the site was last burnt. 
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11. Communication 

How will the results of monitoring be made available to stakeholders? 

This establishment report is published within the Nature Conservation Report series and made available 

from the DPIPWE website. Noteworthy findings deemed to be of interest to the scientific community 

will be published in appropriate journals. It is recommended that staff within the Natural and Cultural 

Heritage Division communicate any management related results to the appropriate land management 

staff.  

Data/records management and data ownership 

The ownership of the data collected to date resides with Neil Gibson and Jamie Kirkpatrick. The 

ongoing use of the data is subject to an MOU between the data owners and the Natural Values 

Conservation Branch (DPIPWE).  

A copy of the MOU, the data, the field work metadata, report and associated documents are stored in 

the DPIPWE electronic filing system MYDAS in the following folder location 

Natural Heritage\Conservation\Climate change\Monitoring\Clemes Tarn Snowpatch 

Paper copies of data, reports and associated literature are in DPIPWE’s offsite storage filed in box: 

AW-IM-DP-TE-TB01003038 [H729029: TB01003038] 
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Appendix A  

Table of species names, synonyms, and relationship to published account. 
Ta
rg
et
 /
In
id
ca
to
r 
 

Name 

 

Dist-

ribu-

tion 

Cover 

class 

Percentage frequency all 

sampled plots by year 

105 plot subset 

% frequency 

change 

Family Other recorded synonyms Published treatment in Kirkpatrick et al. 2017 and 

other notes 

 
  

1983 2001 2014 1983 1983 
   

 
  

n=290 n=290 n=105 to 

2001 

to 

2014 

   

 NON-PLANT COVERS 
  

     
   

 bare soil 
 

o 48 39 34 -15 -21   bare soil 
 

 litter 
 

o 0 8 18 7 18   litter 
 

 rock 
 

o 5 9 8 12 8   rock 
 

 wood 
 

o 1 0 0 0 0   wood 
 

 water 
 

o 3 3 0 -1 -2   water 
 

 peat 
 

o 16 1 0 -6 -6   peat cover 
 

 CRYPTOGAMS 
  

     
   

 moss 
 

c 56 59 77 4 10   Moss cover Published as Bryophyta 

 liverwort 
 

c 4 0 0 0 0   Liverwort cover Not recorded in 105 plot subset 

 lichen 
 

c 27 40 25 7 -7   Lichen cover   

 PTERIDOPHYTA 
  

     
   

 Lycopodium scariosum 
 

f 0 1 0 0 0 LYCOPODIACEAE Lycopodium scariosum Not recorded in 105 plot subset 

 Lycopodiella lateralis 
 

f 5 12 22 11 17 LYCOPODIACEAE Lycopodiella lateralis 
 

 GYMNOSPERMAE 
  

     
   

 Microcachrys tetragona e m 0 1 1 1 1 PODOCARPACEAE Microcachrys tetragona 
 

 DICOTYLEDONAE 
  

     
   

 Abrotanella forsteroides e cd 0 + 0 0 0 ASTERACEAE Abrotanella forsteroides Not recorded in 105 plot subset 

 Abrotanella scapigera e hd 22 21 23 -5 -8 ASTERACEAE Abrotanella scapigera 
 

 Acaena montana e hd 8 10 15 5 -1 ROSACEAE Acaena montana   

 Acrothamnus montanus 
 

t 0 + 0 0 0 EPACRIDACEAE Lissanthe montana Not recorded in 105 plot subset 

 Actinotus suffocatus e hd 6 9 0 -2 -2 APIACEAE Actinotus suffocatus   

 Asperula pusilla 
 

hd 4 0 0 0 0 RUBIACEAE  Asperula pusilla Not recorded in 105 plot subset 

 Bellendena montana e t 6 9 13 4 7 PROTEACEAE Bellendena montana 
 



27 

 

Ta
rg
et
 /
In
id
ca
to
r 
 

Name 

 

Dist-

ribu-

tion 

Cover 

class 

Percentage frequency all 

sampled plots by year 

105 plot subset 

% frequency 

change 

Family Other recorded synonyms Published treatment in Kirkpatrick et al. 2017 and 

other notes 

 
  

1983 2001 2014 1983 1983 
   

 
  

n=290 n=290 n=105 to 

2001 

to 

2014 

   

 Brachyscome spp. ?e hd 0 + 0 0 0 ASTERACEAE Brachyscome spp. Not recorded in 105 plot subset 

 Celmisia asteliifolia e hd 17 12 4 -10 -12 ASTERACEAE Celmisia asteliifolia   

* Celmisia saxifraga e hd 37 39 35 13 10 ASTERACEAE Celmisia saxifraga   

 Coprosma nitida 
 

t 0 0 1 0 1 RUBIACEAE Coprosma nitida   

 Craspedia macrocephala e hd + 0 0 0 0 ASTERACEAE Craspedia alpina Not recorded in 105 plot subset 

 Diplaspis spp. e hd 11 13 13 -1 -3 APIACEAE Diplaspis cordifolia or 
Diplaspis hydrocotyle 

All Diplaspis records attributed as Diplaspis 
hydrocotyle in publication of 105 plot subset. 
Inconsistently recorded as D. cordifolia, D. 
hydrocotyle and Diplaspis on the field survey sheets. 
Floristic work required to clarify if both species 

present and where. Reported as D. cordifolia in 

Gibson and Kirkpatrick (1985). 

 Dracophyllum minimum e cd 13 15 17 -1 1 EPACRIDACEAE Dracophyllum minimum 
 

 Drosera arcturi 
 

hd 28 31 11 1 -12 DROSERACEAE Drosera arcturi 
 

 Epacris serpyllifolia e t 1 1 2 -1 1 EPACRIDACEAE Epacris serpyllifolia 
 

 Epilobium gunnianum 
 

hd 3 0 0 -6 -6 ONAGRACEAE  Epilobium spp. Published as Epilobium spp. 

 Euchiton spp. 
 

hd 11^ 17 25^ -3^ 10^ ASTERACEAE Gnaphalium spp. (but many 

1983 and 2001 records 

probably Ewartia planchonii; 
and 2014 records probably 

include Euchiton traversii) 

2014 records of Gnaphalium spp. attributed to 
Euchiton traversii for publication, but 1983 and 
2001 records published as Ewartia planchonii. 2001 
and 2014 Euchiton spp records retained in NVA data 

and not changed to either Euchiton traversii (2001) 

or Ewartia planchonii (2014) as published. More 

floristic identification work is required to confirm 

which species are present at the site. 

 Euchiton traversii. 
 

hd 23 13 0* -20 -38 ASTERACEAE Gnaphalium traversii (i.e. 
Euchiton traversii) &/or 
Gnaphalium spp. 

Published as Euchiton traversii. In 1983 and 2001 
two Euchiton taxa were recorded: Euchiton traversii 
and Euchiton spp.; but Euchiton spp. was later 
changed for publication to Ewartia planchonii. In 

2014 only Euchiton traversii was not recorded and 
all Euchiton spp. records for 2014 were attributed 
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to Euchiton traversii for publication. However, there 
is some confusion of identification between Euchiton 

spp. and Ewartia planchonii, making attribution of 

these records difficult. 

 Euchiton./Ewartia group 
 

hd 30 35 35 -9 -7 ASTERACEAE 
 

Due to confused nomenclature for Euchiton and 
Ewartia species. These taxa are best grouped for 
analytical purposes. 

 Euphrasia gibbsiae e hd 4 2 23 -3 17 SCROPHULARIACEAE Euphrasia gibbsiae Published as Euphrasia gibbsiae. More floristic work 
is required to identify the subspecies present at the 

site. 

 Ewartia meredithiae e cd 1 4 0 0 0 ASTERACEAE Ewartia meredithiae Not present in 105-plot subset although 2014 

records incorrectly attributed to Ewartia meredithiae 
were changed to Ewartia planchonii. 

 Ewartia planchonii e hd [11] 13 4 10* 0* ASTERACEAE Ewartia planchonii Published covers for Ewartia planchonii in 1983 and 
2001 include the covers scored as Euchiton spp. 
whereas the covers for 2014 include only records 

scored as Ewartia and entered as Ewartia 
meredithiae. The 2014 Ewartia records have been 
changed to Ewartia planchonii. 

* Gaultheria depressa t m 20 16 21 -6 2 ERICACEAE Gaultheria depressa   

 Gentianella diemensis e hd 14 12 17 -8 -6 GENTIANACEAE Gentianella diemensis Published as Chionogentias spp. This taxon has been 
subject to significant taxonomic change since the 

original surveys and floristic work is required to 

confirm the taxonomy of the species present at the 

site. 

 Gonocarpus montanus 
 

hd + 2 5 2 4 HALORAGACEAE Gonocarpus montanus 
 

 Hydrocotyle sibthorpioides 
 

hd 0 0 2 0 2 APIACEAE Hydrocotyle sibthorpioides 
 

 Montitega dealbata t m 3 7 7 1 2 EPACRIDACEAE Cyathodes dealbata Published as Montitega dealbata 

 Oreomyrrhis ciliata 
 

hd 11 10 5 -8 -15 APIACEAE Oreomyrrhis ciliata   

 Orites acicularis e t 2 2 8 2 8 PROTEACEAE Orites acicularis 
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 Orites revolutus e t 0 7 15 8 15 PROTEACEAE Orites revolutus 
 

 Oxalis magellanica 
 

hd 5 1 2 1 1 OXALIDACEAE Oxalis magellanica 
 

 Ozothamnus rodwayi e t 20 34 38 14 19 ASTERACEAE Helichrysum backhousii Published as Ozothamnus rodwayi 

 Pappochroma pappochromum 
 

hd + 0 0 0 0 ASTERACEAE Erigeron pappachroma Not present in 105-plot subset 

 Pappochroma stellatum 
 

hd 11 13 17 5 6 ASTERACEAE Erigeron stellatus (i.e. 
Pappochroma stellatum) 

Published as Erigeron tasmanicus. Further floristic 
identification work is required to confirm species. 

 Pentachondra pumila 
 

m 11 11 10 1 1 EPACRIDACEAE Pentachondra pumila 
 

 Plantago tasmanica e hd 0 0 2 0 2 PLANTAGINACEAE Plantago tasmanica  Published as Plantago tasmanica but Plantago 
paradoxa listed on site list for 1983 in Gibson and 
Kirkpatrick (1985) 

 Psychrophila phylloptera e hd 11 16 23 2 3 RANUNCULACEAE Caltha phylloptera Published as Caltha phylloptera 

 Ranunculus spp. e hd 11 9 12 -2 -2 RANUNCULACEAE Ranunculus triplodontus Published as Ranunculus spp. 

 Richea scoparia e t 1 2 10 0 8 EPACRIDACEAE Richea scoparia 
 

 Richea sprengelioides e t 6 12 28 10 23 EPACRIDACEAE Richea sprengelioides 
 

 Rubus gunnianus e hd 7 2 3 -3 0 ROSACEAE Rubus gunnianus 
 

 Sagina apetala i hd 1 0 0 -1 -1 CARYOPHYLLACEAE Sagina apetala 
 

 Schizacme archeri e cd 18 22 14 2 -3 LOGANIACEAE Mitrasacme archeri Published as Mitrasacme archeri  

 Schizacme montana 
 

hd 3 6 4 2 2 LOGANIACEAE Mitrasacme montana Published as Mitrasacme montana 

 Senecio pectinatus e hd 7 6 6 2 5 ASTERACEAE Senecio pectinatus Published as Senecio pectinatus, but some taxonomic 

revision of this taxon hence floristic work is required 

to confirm the species and subspecies identification. 

 Tasmannia lanceolata 
 

t 0 1 6 2 6 WINTERACEAE Tasmannia lanceolata 
 

 MONOCOTYLEDONAE 
  

     
   

 Agrostis parviflora 
 

p 2 0 0 -2 -2 POACEAE Agrostis parviflora Published as Agrostis spp. When more than one 

Agrostis species found to be present in a plot, A. 
parviflora was recorded as the second species. See 
note for Agrostis spp. 

 Agrostis spp. ? p 12 12 5 1 -8 POACEAE Agrostis spp. &/or A. 
parviflora 

Published as Agrostis spp. No flowering material has 

been identified to species level but A. parviflora is 
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likely to be most common at the site. More floristic 

work is required to confirm the taxonomy of 

Agrostis species present at the site. 
 Astelia alpina var. alpina e g 27 33 21 4 5 LILIACEAE Astelia alpina Published as Astelia alpina  

* Carex archeri 
 

g 0 0 5 0 5 CYPERACEAE Carex archeri 
 

* Carex hypandra 
 

g 11 7 0 0 0 CYPERACEAE Carex hypandra Not recorded in 105-plot subset 

 Carpha alpina 
 

g 13 18 10 2 7 CYPERACEAE Carpha alpina 
 

* Carpha rodwayi e cm 18 10 2 -4 -9 CYPERACEAE Carpha rodwayi 
 

 Centrolepis monogyna e cm 6 7 7 5 7 CENTROLEPIDACEAE Centrolepis monogyna 
 

 Empodisma minus 
 

g 2 4 1 1 1 RESTIONACEAE Empodisma minus   

 Hierochloe fraseri e p 3 2 2 -2 -1 POACEAE Hierochloe fraseri 
 

 Hierochloe redolens 
 

p 1 0 0 -1 -1 POACEAE Hierochloe redolens   

 Isolepis subtilissima 
 

g 11 6 3 -5 -10 CYPERACEAE Isolepis subtilissima 
 

* Juncus antarcticus 
 

g 0 10 8 9 8 JUNCACEAE Juncus antarcticus Published as Juncus antarcticus. However, covers 
published as Juncus antarcticus in the 105-plot 

subset for 1983 and 2001 include the covers of 

Luzula spp. No data was recorded in 1983 for 
Juncus antarcticus. 

 Luzula spp. ?e/t g 22 16 14 -7 -10 JUNCACEAE Luzula spp. All Luzula spp. covers for 1982 and 2001 in the 
105-plot subset were published as Juncus antarcticus.  

* Juncaceae Group 
 

g 22 26 22 2 -2 JUNCACEAE 
 

Due to confused records for Juncus and Luzula 
species. These taxa are best grouped for analytical 

purposes. 

 Oreobolus acutifolius e cm 9 14 10 5 4 CYPERACEAE Oreobolus acutifolius   

 Oreobolus pumilio 
 

cm 24 36 40 11 18 CYPERACEAE Oreobolus pumilio   

 Poa gunnii 
 

p 30 35 28 6 -7 POACEAE Poa spp. Published as Poa spp. More floristic work is required 
to confirm the taxonomy of the Poa species present 
at the site. 

 Prasophyllum spp. ?e g 3 1 0 -2 -3 ORCHIDACEAE Prasophyllum spp.   
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 Rytidosperma australe 
 

p 12* 0 8 -4 4 POACEAE Erythranthera australis 2014 records in the 105-plot subset published as 

Erythranthera australis. The 1983 records in the 
105-plot subset were attributed as R. nivicola in the 
publication.  

 Rytidosperma fortunae-hibernae e p 10 6 1 3 1 POACEAE Danthonia fortunae-hibernae Published as Danthonia fortunae-hibernae 

 Rytidosperma nivicola 
 

p 0 11 13 8 13 POACEAE Danthonia nivicola Published as Danthonia nivicola. Records of R. 
australe and R. spp. have been attributed to R. 
nivicola in the published work. 

 Rytidosperma pauciflorum e p 9 21 27 12 6 POACEAE Danthonia pauciflora Published as Danthonia pauciflora 

 Rytidosperma spp. 
 

p 16 0 0 -22 -22 POACEAE Danthonia spp. Only recorded in 1983. Published data has 

reattributed this taxon to R. nivicola 

 Rytidosperma group 
 

p 46 36 41 -6 -5 POACEAE 
 

Due to difficulty in distinguishing between the 

Rytidosperma taxa it is best to treat these species 
as a group for most analytical purposes. 

 Schoenus calyptratus 
 

g 34 29 19 -6 -27 CYPERACEAE Schoenus calyptratus   

 Uncinia compacta 
 

g 2 2 3 1 2 CYPERACEAE Uncinia compacta 
 

Current names are taken from the 2016 Tasmanian Census of Vascular Plants (de Salas and Baker 2016).  
D, distribution: e = Tasmanian endemic, t = only found in Tasmania within Australia, i= introduced 

Cover class: o= other cover group; c= cryptogam cover group; hd = dicotyledonous herb; m= prostrate/mat shrub; t= tall shrub; cd=dicotyledonous cushion; cm monocotyledonous cushion;  g=other graminoids; 
p=grasses; f=fern & fern allie
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