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Executive Summary 

Between January and March 2016, thousands of lightning strikes were recorded in Tasmania 

resulting in 145 vegetation fires affecting 126,800 ha, including an estimated 19,800 (ca 1.3%) of the 

Tasmanian Wilderness World Heritage Area (TWWHA). The most significant impacts to the natural 

values of the TWWHA from these fires occurred in the areas of Lake Mackenzie, February Plains and 

Lake Bill areas. A number of fires to the south and west of Mole Creek combined to form what was 

termed the Mersey Forest Fire Complex. These fires were largely under control by late February and 

suppression efforts ceased towards mid-March 2016. 

This document provides baseline information about the extent of the impact of the Mersey Forest 

Fire Complex on natural values. The document also describes the initial monitoring response by the 

Natural Values Conservation Branch (NVCB) of the Department of Primary Industries Parks Water 

and Environment (DPIPWE), and identifies further actions that may improve nature conservation 

outcomes following this and future fires. It is expected that this report will provide useful 

information for land managers, and for those studying the impacts of the fire on natural values now 

and in the future. Impacts of the June 2016 floods are not included in the scope of this report. 

A number of other reports have addressed issues associated with the 2016 fires, including the 

Mersey Forest Fire Complex. These include a Bushfire Rapid Risk Assessment, a report from the 2016 

TWWHA Bushfire Research Group meeting, a Federal Senate Committee Report and the Tasmanian 

Government funded TWWHA Bushfire and Climate Change Research Project (Press 2016). Much of 

the information included in the present document was provided to the Bushfire and Climate Change 

Research Project. The ongoing tasks raised in this document are entirely consistent with the 

recommendations of Press (2016), but also provide further detail on how they might be applied 

specifically within the Mersey Forest Fire Complex region.  

Many of the natural values within the Mersey Forest Fire Complex area are adapted to or resilient to 

fire. As a result, these areas are likely to recover to a state similar to their pre-fire condition. Some 

vegetation communities may benefit from the fire. Repeated fires in these areas could potentially 

cause significant cumulative impacts, but in isolation the 2016 fires will not cause significant 

changes.   

In some locations, the 2016 fires did result in significant impacts, particularly in alpine and sub-alpine 

areas. These areas are the main focus of this document. In some cases, the impacted communities 

and features may recover naturally given sufficient time (e.g. cushion moorland), while in others 

damage is severe and effectively permanent (e.g. loss of organic soils and pencil pine). However, 

overall only a small proportion of Tasmania’s alpine and subalpine landscape was burnt in this fire, 

so whilst the damage to these features was severe within the fire boundary, the conservation 

security of the features across the state is little changed. In particular, features that are likely to 

either require long recovery periods, or to have been permanently changed by the fire, include: 

 Widespread burnt peat and organosols including Sphagnum peatlands. 

 Extensive areas of bare ground prone to ongoing erosion, including slopes, riparian zones 

and floodplains. 
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 Threatened Native Vegetation Communities including Athrotaxis cupressoides (pencil pine) 

open woodland and rainforest communities, cushion moorland, and Sphagnum peatlands. 

Some flora species and communities within the fire boundary are thought to require fire to maintain 

their integrity, and some of these areas may have benefited from the fire. These include the 

Threatened Native Vegetation Communities Highland grassy sedgeland, Highland Poa grassland, and 

Rainforest fernland. 

No threatened flora species with known fire sensitivity have been found within the fire area. 

Similarly, threatened fauna are likely to suffer only short-term impacts. 

The January 2016 fires created opportunities to learn about the interactions between fire, the 

natural environment and fire management. Further work is required to capitalise on these 

opportunities. This work falls into four categories: 

1. Post-fire monitoring and surveys to assess impacts on natural values and capacity for 

recovery. 

2. Targeted rehabilitation trials to improve outcomes for degraded natural values. 

3. Refining operational guidelines for fire management. 

4. Improving natural values distribution data. 

To address the first task, NVCB has commenced monitoring of the following priority features or 

communities: 

 Athrotaxis cupressoides (pencil pine) and its associated communities. 

 Cushion moorland. 

 Highland grassy sedgeland. 

 Sphagnum peatlands including vegetation recovery, peatland volume changes, and ongoing 

erosion processes. 

 Bare ground recovery and ongoing erosion. 

 Riparian and floodplain erosion in severely burnt areas. 

 Pool complexes in peatlands. 

 Mammals in alpine areas. 

To improve natural values distribution data, NVCB is revising statewide mapping of Athrotaxis forest 

and woodlands and cushion moorland. Rehabilitation trials will commence in late 2017.  NVCB will 

provide advice to Parks and Wildlife on refining operational guidelines through annual inputs to the 

Bushfire Risk Assessment Model, and through review of the report Fire regimes for nature 

conservation in the TWWHA (DPIPWE 2015).   
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1. Introduction 

1.1. Background 
On the 13th of January 2016, a lightning storm ignited more than 80 bushfires across Tasmania, many of 

which proceeded to burn for the rest of the summer (Press 2016). These and other fires ignited by 

lightning later in January and February burnt approximately 126,800 ha, including approximately 19,800 

ha of the Tasmanian Wilderness World Heritage Area (TWWHA). The substantial public interest in the 

management of, and impacts of, the bushfires has led to several investigations, including a Senate 

inquiry. Numerous media stories were run locally, nationally and internationally asserting that the 

bushfires were related to climate change and had caused irreversible loss to the outstanding universal 

values (OUV) of the TWWHA. Stories about the event were featured in ABC News (Hunt 2016), Catalyst 

(Horstman 2016), The Monthly (Gill 2016), and Nature (Marris 2016). The focus of many reports was the 

damage done by the fires to the iconic and ancient endemic conifers and alpine ecosystems. 

Landscape-scale bushfires are usually the subject of assessments of the impacts on natural values. 

However, as most occur within fire-adapted ecosystems, active follow-up conservation management is 

rarely required. The impacts from fires are usually only publicly documented within reports such as the 

State of the Environment Report. Major exceptions to this general practice have occurred in recent 

decades in response to landscape -scale fires in the Australian Alps and Victorian Alps, where 

considerable research and conservation effort has been expended on rehabilitation of land systems and 

vegetation (Hope et al. 2005; Good 2009; Whinam et al. 2010; Bassett et al. 2015). The public concern 

and the significance of natural values within the burnt areas of the Tasmanian Mersey Forest Fire 

Complex warranted greater investigative effort and consideration to determine the degree of impact to 

natural values, and whether post-fire rehabilitation would be beneficial to nature conservation 

outcomes.  

1.2. Report objectives 
This report sets out to document and assess the impact on natural values caused by several bushfires 

that burnt in the vicinity of Lake Mackenzie, February Plains, Dove River and Lake Bill in January and 

February 2016 (Figure 1.2.1). These fires are referred to as the Mersey Forest Fire Complex.  

The report aims to provide baseline information about the extent of the impact of the fires on natural 

values based on desktop and limited field studies. Assessments of damage caused by the June 2016 

flood are not included, as fieldwork for this report concluded prior to the flood. The report also outlines 

the potential for fire impacted values to recover naturally, describes the initial monitoring response of 

the Natural Values Conservation Branch of DPIPWE, and identifies opportunities for additional surveys, 

monitoring and rehabilitation actions that may improve nature conservation outcomes from the 

management of future fires.  

It is expected that this report will provide useful information for land managers within the fire 

boundary.  Also, the initial fire impact information will be useful for those both within DPIPWE and 

external to the department who are studying the impacts of the fire on natural values now and in the 

future. 
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Figure 1.2.1: Location and land tenure of areas burnt by the 2016 Mersey Forest Fire Complex. 
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1.3. Scope and structure of report 
Whilst the whole of the area burnt by the Mersey Forest Fire Complex is assessed in this report, the 

primary focus is on the high conservation value, non-fire adapted, higher altitudes of the TWWHA. 

The inventory of natural assets likely to occur within the fire-affected area (Chapter 4) is based on aerial 

imagery and statewide data sets, which vary in their accuracy and comprehensiveness. The proportion 

of the statewide extent which is within the fire boundary is estimated for each asset, the general 

importance of the asset is briefly described and the potential consequence of the fire is assessed on the 

basis of literature reviews and expert opinion (Chapter 4). Only very limited field survey work, including 

surveys of soils, vegetation, vertebrates, and aerial reconnaissance was undertaken and the results of 

these surveys are reported in Chapter 5. The discussion in Chapter 6 assesses the available information, 

including the potential for the natural values to recover based on expert opinion and a review of the 

currently available ecological literature. Suggestions for potential rehabilitation actions are presented, 

together with opportunities and priorities for ongoing research and monitoring in Chapter 7.  

1.4. Relationship to other assessments, plans, reports and actions 
A Bushfire Rapid Risk Assessment Team (BRRATs) from Victoria prepared a report for the Tasmania Fire 

Service (TFS), at its invitation. The BRRATs report was based on a rapid-assessment protocol, and 

documented the scope of impacts on natural, cultural, social and economic values in the region 

impacted by the Mersey Forest Fire Complex, and proposed post-fire responses. Some of the expert 

knowledge and data used in that report was supplied by the Natural Values Conservation Branch and is 

also incorporated in this document. 

In June 2016 the TWWHA Bushfire Research Group used its annual forum to discuss the impacts on 

natural values of the Mersey Forest Fire Complex, the likely trajectory for recovery, and the feasibility 

and options for rehabilitation, monitoring and research. The results of the workshop discussions are 

separately reported (DPIPWE 2016), but have also been a source of information for the current report. 

Where relevant the results of the workshop are taken into account when presenting preliminary 

assessments of the potential for rehabilitation and research in this report. 

The Senate held an inquiry on the response to and lessons learnt from the January 2016 bushfires in the 

remote Tasmanian Wilderness (Environment and Communications References Committee 2016).  Much 

of the information included in this report was provided to the inquiry. 

The Tasmanian Government established the TWWHA Bushfire and Climate Change Research Project in 

March 2016. It committed $250,000 to investigate the impact of climate change on Tasmania’s 

wilderness area and to identify ways to improve how Tasmania prepares for and responds to bushfires 

in the TWWHA. Much of the information included in the present document was provided to that 

research project.  The project’s final report, TWWHA Bushfire and Climate Change Research Project, 

was released in December 2016 (Press 2016). The recommendations of Press (2016) are summarised in 

Appendix 8. All the opportunities and priorities for rehabilitation, research and monitoring identified in 

this document (Section 7) are consistent with the recommendations of Press (2016). 

The Natural Values Conservation Branch of DPIPWE is, in part, responsible for evaluating fire risk, fire 

sensitivity and the impacts of fire on the natural environment and providing advice on optimal fire 

management for nature conservation (DPIPWE 2013). Reports such as Fire regimes for nature 

conservation in the Tasmanian Wilderness World Heritage Area (DPIPWE 2015), which include lists of 
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fire research priorities, are planned to be routinely revised in response to new information and input 

from fire ecologists and other specialists consulted annually.  

This report provides considered assessment of the fire impact in the area affected by Mersey Forest 

Fire Complex using the desktop assessment tools and the limited ground survey work undertaken. This 

report is a first step towards assessing whether further monitoring, rehabilitation or research is 

warranted.  
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2. Description of the 2016 Mersey Forest Fire Complex  

2.1. Ignition date and duration 
A dry lightning storm crossed Tasmania on the evening of the 13th of January 2016, igniting more than 

80 fires across western Tasmania (Press 2016, Figure 2.1.1), including ignition points at Dove River, 

February Plains, Lake Bill and the Mersey Forests, which subsequently combined to form the Mersey 

Forest Fire Complex. The Mersey Forest Fire Complex was largely under control by late February and 

suppression efforts ceased towards mid-March, 2016. 

 
Figure 2.1.1: Lightning strikes recorded on January 13

th
 2016 (source Bradley et al. 2016). 

2.2. Location, extent, tenure and access 
The Mersey Forest Fire Complex burnt three disjunct areas (Figure 1.2.1). Lake Bill and Dove River areas 

were small discrete parts of the fire area while the largest area burnt from February Plains in the 

southwest corner to the area around Lake Mackenzie in the northeast corner (Figure 1.2.1). In total the 

Mersey Forest Fire Complex burnt approximately 26,160 ha of which 57% is land managed by the Parks 

and Wildlife Service in either formal reserves or Future Potential Production Forest Land which was 

recently added to the Tasmanian Wilderness World Heritage Area. Of the 39% of the area managed by 

Forestry Tasmania, 14% of which is in informal reserves (Table 2.1). Hydro Tasmania manages 

important infrastructure located in both reserved and unreserved parts of the burnt area. The burnt 

area includes part of the catchment for the Mersey-Forth power scheme. The central and eastern areas 
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have road access, although much of the terrain is steep and forested. The western area of the fire area 

around February Plains is the most remote (Figure 1.2.1).  

Table 2.1: Area burnt by management authority including the list of reserves impacted. 

Area Impacted  Ha % of fire 
area 

 

Lake Mackenzie  24,711 94  
Lake Bill 1,397 5  
Dove River 56  1  

Total area affected by Mersey Forest Fire Complex  26,164   

Area impacted, by Land Manager    
Forestry Tasmania (includes reserves* and freehold etc.) 10,219 39  
Hydro Electric Corporation (includes reserve, freehold & FPPF**etc.) 528 2  
Private Freehold 524 2  
Other 14 0  
DPIPWE/Parks and Wildlife Service (FPPF**) 2,423 9  
Parks and Wildlife Service (formal reserve) 12,457 48  

Formal Reserve Classification Reserve name Area burnt 
% of fire 

area 
% of 

reserve 
burnt 

National Park Cradle Mountain-Lake St Clair NP 5,789  3.7 
 Walls of Jerusalem NP 933  1.8 
Subtotal  6,722 25  

State Reserve Devils Gullet SR 1054  95.9 
Subtotal  1,054 4  

Conservation Area Central Plateau CA 4,107  4.5 
 Dove River CA 9  1.0 
 Great Western Tiers CA 40  0.2 
Subtotal  4,156 16  

Regional Reserve Borradaile RR 221  87.8 
 Mersey White Water RR*** 216  92.8 
 Parangana Sugarloaf RR*** 277  99.2 
Subtotal  724 3  

Tasmanian Wilderness World Heritage Area (includes reserves and 
FPPF) 

14,632 56 1.0 

* includes ~3690 ha of informal reserves on land managed by Forestry Tasmania; 

**FPPF: Future Potential Production Forest; note that 2,478 ha of FPPF was in the fire area (9% of the fire area). 

*** Reserve not within the TWWHA. 

2.3. Weather conditions before, during and following the fire 
Leading up to the January 13th fires the state’s weather was colder and drier than average over winter, 

and spring was the driest on record (58% below average precipitation) with many areas also 

experiencing the highest mean maximum temperatures on record. In contrast the summer weather was 

less extreme but the statewide mean temperature was 1.8oC higher than average and rainfall 8% below 

average. There were a total of 10 total fire ban days issued in Tasmania between 3rd October 2015 and 

13th January 2016, inclusive. 

A cumulative rainfall total of less than 50 mm over the preceding 30 days is a critical threshold. When 

the cumulative rainfall dips below this amount the flammability of rainforest vegetation is greatly 

increased, allowing many areas of these generally wet communities to carry bushfire (Styger and 

Kirkpatrick 2015). The cumulative 30-day rainfall for much of the fire-affected areas was sufficiently low 
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for 99 days prior to 13th January 2016 to provide these conditions (Figure 2.3.1). The weather remained 

dry for a further 15 days following 13th January.  

 
Figure 2.3.1: The 30-day cumulative rainfall (mm) between 8/10/2015 and 5/10/2016 for Liawenee and Gowrie 
Park weather stations. 

On 28th January there was a second major storm event with numerous ground-lightning strikes 

detected, however in this case it was followed in the Lake Mackenzie area by more than 100 mm of 

rainfall on the 29th-30th January (e.g. Western Creek recorded 175 mm,  Sheffield 188 mm, and reports 

of 70 mm came from Pelion Hut). This theoretically reset the drought factor to zero and reduced the 

capacity for rainforest and other vegetation to burn during February.  

On 5th February, testing of fine fuel moisture content in unburnt fuels near the fire front along Little 

Fisher River demonstrated that the drought-factor range was 5 – 7, much higher than the zero which 

was modelled by the Bureau of Meteorology (BoM) (Collins 2016). At these fuel-moisture contents fires 

will continue to burn.  

Following the rain event of 29th-30th January the weather conditions were relatively dry in the Lake 

Mackenzie area with only minor rainfall until early May (Figure 2.3.1). Beginning on the 5th June the 

region was subjected to an extreme rain event, resulting in extensive floods and flood damage. 

Table 2.2: Fine fuel moisture contents measured on 5
th

 February 2016 along the Little Fisher River (Collins 2016). 

Vegetation Type Fine Fuel Moisture Content Temp Rel Humidity 
 Elevated Surface Duff 

o
C % 

Eucalyptus coccifera forest and woodland 11% 12% 18% 27 36 
E. delegatensis dry forest and woodland 11% 11% 12% 29 37 
E. delegatensis forest over rainforest 11% 14% 16% 29 43 
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2.4. Fire behaviour and suppression 
From the outset, the dry conditions within all fuel types, including vegetation communities usually too 

wet to carry fire, meant that there were few natural barriers to the fire’s spread. Tasmania’s limited 

capacity for remote-area bushfire suppression was reached in the days following 13th January. 

Additional interstate resources requested on 19th January did not begin to arrive until 23rd January, and 

ceased operations on the 10th of March. Priorities were given to life and property, followed by priority 

fire-sensitive nature conservation values. Fire suppression efforts were split between several bushfires 

across Tasmania, all of which were threatening and impacting on important natural values (Mersey 

Forest Fire Complex, Pipeline Road-Mawbanna, Speedwell Road-Wuthering Heights, Tasman Highway-

Nunamara, Gordon River Road-Mt Cullen, Griffiths Creek and Maxwell River South fires). 

The 19th of January was the day in which the most extreme fire behaviour was observed for the Mersey 

Forest fire areas (Forest Fire Danger Rating 28, very high, and a day of total fire ban). On this day the 

fire moved up Devils Gullet and reached the highland plateau areas around Lake Mackenzie (Figure 

2.4.1). It spread 12 km in 11 hours between 1 pm and midnight, spotting average distances of 3.5 km 

with average rates of spread of 0.9 km/hr, and maximum rates of spread of 2.7 km/hr and spotting 

distances of 9 km (Staier 2016). Most of the fire-impact on alpine and subalpine vegetation occurred 

prior to the arrival of interstate fire-suppression resources, including aerial tankers. A decision was 

made not to use fire retardants because of the high value wetlands in the region. The fires had already 

ignited the peat soils, which continued to burn underground in Sphagnum bogs, rainforests and other 

vegetation communities even after the main fire front had passed. Much of the fire-suppression effort 

was put into digging peats and extinguishing peat fires on the perimeter of the boundary. The fires, 

particularly peat fires, continued to burn until early May 2016.  
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Figure 2.4.1: Approximate direction and time of movement of the fire up Devils Gullet to Lake Mackenzie on 19

th
 January 2016 (Sourced from Bradley et al. 2016). 

Mersey Forest Complex (Lake Mackenzie) – Approx. Fire Travel Direction and Time Lapse recorded on 19/1/2016 
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3. Methods 

3.1. Desktop analysis methods 
Areas of fire impact by tenure, vegetation community and queries were tabulated within ARCGIS 10.22 

GIS software using the Transverse Mercator projected coordinate system: GDA 1994 MGA zone 55 to 

calculate areas and create maps. The fire boundary used for analysis was the state-wide fire history 

maps published on ‘The LIST map’, dated 15th August 2016. Some preliminary post-fire revision 

mapping was undertaken of the statewide vegetation map layer — TASVEG Live (TVMMP 2016), using 

high-resolution imagery captured prior to the fires, particularly of Sphagnum peatlands, cushion 

moorlands and Athrotaxis cupressoides forests and woodland units. 

The Bushfire Rapid Risk Assessment Team produced a fire-intensity classification map of the fire area 

from pre- and post-fire RapidEye satellite imagery (5 bands, including near-red and infrared bands at a 

5 m pixel resolution). Their classification was not ground-truthed, but distinguished rock, water, two 

levels of fire intensity in the highland plateau areas and three levels of fire intensity within the more 

forested areas on the slopes and lowland valleys. This was intersected with revised vegetation mapping 

—TASVEG Live (TVMMP 2016) to estimate the fire severity for particular threatened vegetation 

communities and the broad vegetation groups. It should be noted that the fire boundary used for the 

preparation of the fire-severity map by the BRRATs differed from later fire maps.  For this reason, areas 

reported by BRRATS may differ slightly from those in this report. 

Geomorphic values known in the fire area are based on a review of these values within the TWWHA 

(Sharples 2003) and through reference to the Tasmanian Geoconservation Database on the Natural 

Values Atlas (NVA). The fauna values (Driessen and Mallick 2003; Mallick and Driessen 2005) and flora 

values (Balmer et al. 2004) of the TWWHA were reviewed to assess the potential impact of the fires on 

the OUV of the TWWHA. TASVEG 3.0 (TVMMP 2013) and TASVEG Live (TVMMP 2016) were used to 

estimate areas of each vegetation community impacted by the fire.  

Natural Values Atlas records with input dates up to the 30th of June 2016 were queried and were 

incorporated in the statements of values for both flora and fauna if they had a precision of better than 

5000 m and were within 5000 m of the fire boundary. To assist in overcoming biases arising from 

multiple records in the NVA from single areas, the distribution was converted to grid cells 500 m square 

by rounding AMG locations to the nearest 500 m.  The number of grid cells was then used to indicate 

the distribution of the species. Note that this coarse methodology is unable to distinguish habitat 

quality or variation in population-density among grids.  

3.2. General field survey methods to assess fire impact on soils, flora and 

fauna 
Two aerial reconnaissance surveys and four ground survey trips were undertaken to investigate the 

impacts of the fire, totalling approximately 40 person-days (Appendix 1). On-ground inspection at 

several sites visited within the region allowed field staff to qualitatively assess the level of impacts in a 

range of vegetation communities and land systems. Photographs were taken to record the varying 

degrees of damage observed. Camera traps, an efficient method of detecting the presence of a broad 

range of mammal species used in Tasmania (Driessen and Jarman 2014) and elsewhere (De Bondi et al. 

2010), were established to document the presence of mammals. 
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Quantitative soil and vegetation data were measured along several transects which were located so as 

to traverse through several common landscape/vegetation types without any pre-conceived bias with 

respect to the fire damage likely to be observed along the transects (Table 3.1). The vegetation type 

and fire-damage class score, (Table 3.2; Appendix 2) were recorded at every sample point along each 

transect (either ~1 or 2 m intervals between samples depending on transect). Where soil had 

combusted, the depth of soil loss was also estimated on the basis of the remaining intact soil surface 

levels in the adjacent areas. The aim of the fire-damage scoring system was to assess the extent to 

which soils had been consumed by the fire or had become exposed to an increased risk of erosion and 

how much this varied between vegetation types. At every tenth sample point a description was 

recorded of vegetation health, mode of plant recovery if burnt (none, seed germination or resprouting), 

the diameter of remaining twigs (measured using callipers) and soil depth (measured by pushing a soil 

probe into the ground to refusal). Some transects were set up for long-term monitoring by establishing 

marker stakes at either end. 
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Table 3.1: Location details of survey transects. 

Transect Location 
Start (0m) 

Bearing 
(mag) 

Length (m) End  
Sample 

date 
Notes 

T1 Blizzard Plain, 
Lake Bill 

434060 E 
5367316 N 

0 90 434070 E 
5367397 N 

15/03/2016 See Appendix 3: Figures 1 and 2; Temporary transect through cushion 
moorland (HCM) and sedgeland (HSE). K.Storey, J.Balmer & M.Comfort.  

T2 Blizzard Plain, 
Lake Bill 

434042 E 
5367326 N 

100 250 434297 E 
5367273 N 

15/03/2016 See Appendix 3: Figures 1 and 2; Temporary transect across valley floor, 
through highland eastern sedgeland, buttongrass moorland,  Sphagnum 
peatland, and highland grassy sedgeland (Perpendicular to T1). J.Balmer & 
M.Comfort. 

T3 Blizzard Plain, 
Lake Bill 

434034 E 
5367280 N 

100 250 434279 E 
5367230 N 

15/03/2016 See Appendix 3: Figures 1 and 2; Temporary transect across valley floor, 
through highland eastern sedgeland, buttongrass moorland, Sphagnum 
peatland, and highland grassy sedgeland (Parallel to T2). K.Storey & C.Colley. 

T4 Yeates Creek 446287 E 
5388474 N 

75 30 446319 E 
5388473 N 

7/4/2016 See Appendix 3: Figures 3 and 4; Permanent marked transect established to 
monitor cushion recovery following fire. J.Balmer & M.Visoiu. 

T5 Yeates Creek 
catchment 

0445841 E 
5389092 N 

100 60 445897 E 
5389083 N 

6/04/2016 See Appendix 3: Figures 3 and 4; Temporary transect through Sphagnum 
peatland. J.Balmer. 

T6 Yeates Creek 
western 
catchment 

445958 E 
5390011 N 

270 250 445719 E 
5389968 N 

6/04/2016 See Appendix 3: Figures 3 and 4; Temporary transect from ridge down to 
valley plain, through eastern alpine heathland and highland eastern sedgeland 
with peat pools. J.Balmer & K.Storey. 

T7 Yeates Creek 
western 
catchment 

445024 E 
5389352 N 

100 100 445119 E 
5389306 N 

6/04/2016 See Appendix 3: Figures 5 and 6; Temporary transect across valley plain bog, 
highland eastern sedgeland with peat pools and cushion moorland. J.Balmer & 
K.Storey. 

T8 Ritters Plain 
Track 

446036 E  
5385339 N 

0 20 446036 E 
5385321 N 

17/05/2016 See Appendix 3: Figures 5 and 6; Permanent marked transect. Established to 
monitor health of grassy sedgeland following fire. J.Balmer. 

T9 South of Lake 
Mackenzie 

448540 E  
5384068 N 

165 60 448544 E 
5384008 N 

5/4/2016 See Appendix 3: Figures 7 and 8; Permanent marked transect established to 
monitor health of conifer trees and Sphagnum moss following fire. M.Visoiu & 
J.Balmer. 

T10 South of Lake 
Mackenzie 

448469 E 
5384131 N 

336 43 448461 E 
5384176 N 

18/05/2016 See Appendix 3: Figures 7 and 8; Permanent marked transect established to 
monitor health of conifers trees following fire. M.Visoiu & J.Balmer. 

PP2.1 South of Lake 
Mackenzie 

448500 E 
5384049 N 

60 25 448547 E 
5384081 N 

5/04/2016 Zig-zag transects at 1 m interval through Athrotaxis cupressoides woodlands 
over Sphagnum peatland. K.Storey & M.Comfort. 
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Transect Location 
Start (0m) 

Bearing 
(mag) 

Length (m) End  
Sample 

date 
Notes 

PP2.2 South of Lake 
Mackenzie 

448547 E 
5384081 N 

200 38 448525 E 
5384000 N 

5/04/2016 Zig-zag transects at 1 m interval through Athrotaxis cupressoides woodlands 
over Sphagnum peatland. K.Storey & M.Comfort. 

PP2.3 South of Lake 
Mackenzie 

448525 E 
5384000 N 

105 31 448588 E 
5383987 N 

5/04/2016 Zig-zag transects at 1 m interval through Athrotaxis cupressoides woodlands 
over Sphagnum peatland. K.Storey & M.Comfort. 

PP2.4 South of Lake 
Mackenzie 

448588 E 
5383987 N 

215 26 448564 E 
5383946 N 

5/04/2016 Zig-zag transects at 1 m interval through Athrotaxis cupressoides woodlands 
over Sphagnum peatland. K.Storey & M.Comfort. 

PP3 North of Lake 
Mackenzie 

??  40 449755 E 
5387619 N 

6/04/2016 Transect sampled at 1 m interval through highland sedgeland vegetation. 
M.Comfort & M.Visoiu. 

PP4 North of Lake 
Mackenzie 

449700 E 
5387607 N 

60 140 449813 E 
5387557 N 

6/04/2016 Transect sampled at 2 m interval through Athrotaxis cupressoides woodlands 
and highland sedgeland vegetation. M.Comfort & M.Visoiu. 

PP5 North of Lake 
Mackenzie 

450198 E 
5387552 N 

255 42 450159 E 
5387536 N 

6/04/2016 Transect sampled at 1 m interval through Athrotaxis cupressoides woodlands 
in rock fields and highland sedgeland vegetation. M.Comfort & M.Visoiu. 

PP6 Top of Tiers 
north of Lake 
Mackenzie 

450666 E 
5387674 N 

35 82 450705 E 
5387744 N 

6/04/2016 Transect sampled at 2 m interval through Athrotaxis cupressoides woodlands, 
Sphagnum peatlands and highland sedgeland vegetation. M.Comfort & 
M.Visoiu. 

RS1 Ritters Plain 446118 E 
5385185 N  

330 140 446037 E 
5385302 N 

8/4/2016 Transect sampled at 1 m interval through Sphagnum peatland and highland 
sedgeland vegetation. M.Comfort, fire damage score only. 

TC1 
 

Top of Tiers 
north of Lake 
Mackenzie 

450735 E 
5387752 N 

210 112 450688 E 
5387660 N 

6/04/2016 Transect sampled at 2 m interval through Sphagnum peatland vegetation. 
M.Comfort, fire damage score only. 
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Table 3.2: Definitions of fire-damage classes by vegetation types. 

Fire-damage class Cushion plants/Sphagnum moss hummocks Sedgeland/grassland/general soils 

0 Unburnt healthy cushion/Sphagnum hummock, although surrounding 
vegetation may be partially burnt. 

Unburnt healthy vegetation. 

1 Emergent or adjacent plants burnt but cushion/Sphagnum hummock 
remains unburnt (scorching mild). 

Vegetation scorched or burnt but soil surface not directly damaged – 
thatch, litter or moss layer still intact. 

2 Surface of cushion/Sphagnum hummock scorched severely but not 
combusted. 

Some vegetation and soil surface cover combusted, soil surface 
exposed and blackened but only minor charring. 

3 Sample point on cushion/Sphagnum hummock not combusted but edge of 
cushion/Sphagnum hummock at least partially burnt, undermining 
structural integrity of cushion/Sphagnum hummock. 

Some combustion of raised soil features (e.g. ant mounds, buttongrass 
tussock) in vicinity of sample point but fire hasn’t impacted the general 
soil surface level. 

4 Surface of cushion/Sphagnum hummock burnt superficially at the sample 
point (< 1 cm). 

Shallow surface soil damage: charring shallow and relatively uniform, 
without distinct edges, sometimes exposing roots and rhizomes. 

5 Cushion/Sphagnum hummock severely burnt at sample point, combustion 
of organic material significant (>1 cm), internal peat layers exposed but fire 
incursion limited to local area. Estimate depth of burn scar. 

Combustion of soil organic matter creating discrete cavities with 
distinct scarps, localised in high temperature zones e.g. around 
tussocks; sometimes consuming roots but in other cases exposing 
them. Estimate depth of burn scar. 

6 Cushion/Sphagnum hummock severely burnt at sample point and damage is 
not restricted to local cushion/Sphagnum hummock but is distributed over a 
more extensive area. Estimate depth of burn scar. 

Combustion of soil organic matter creating large soil cavities or burnt 
areas, indicating extended smouldering, usually burning smaller roots 
and rhizomes too; note depth as well as severity. Estimate depth of 
burn scar. 
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3.3.  Value-specific field survey aims and methods 

3.3.1. Soils, organic deposits and landform monitoring 

Aim: 

 To establish the magnitude and frequency of fire damaged soil across different vegetation types, 

and to establish monitoring of ongoing soil degradation or re-vegetation. 

Fire damage to soils was scored (see Section 3.2, Table 3.2) along a series of transects (see Table 3.1 all 

transects, see also Appendix 3).  Soil or organic deposit depth to resistance was measured at 10 or 20 m 

intervals along the transect using a sediment probe, with a maximum depth of either 75cm or 135cm, 

depending on the probe.  Soil characteristics were described according to McDonald et al. (1990). 

Landform-morphology monitoring was established at three sites. This was achieved using ‘structure 

from motion photography’ to create a detailed three-dimensional digital surface model, which will 

allow change mapping across the monitoring area (Lucieer et al. 2013; Lucieer et al. 2014). Photographs 

for this process have been taken from approximately 2.5 m above the ground using a digital camera 

mounted on a monopod. The monitoring sites were located at an approximately 15 m2 pool complex 

near Yeates Creek (446260 5388430), a reach of moderate slope alluvial/peat stream on Jacks Creek 

above the canal (445920 5385302) and an approximately 5 by 10 m area of deeply burnt sedgeland soil 

at Ritters Plain (446030 5385339). While vegetation recovery can be expected to obscure finer detail, 

the progress of revegetation can be tracked in this way, as can any gross changes in landscape 

morphology. 

In Sphagnum peatlands initial fire damage was assessed as described above and in Section 3.3.5.  To 

monitor for decomposition, erosion and deflation of burnt peatlands, a Leica NA720 automatic level 

was used to survey peatland surface elevation relative to local benchmarks.  Peatlands targeted are in 

the Yeates Creek Catchment at 445850, 5389110 and at Pine Bog 448530 5384050. 

3.3.2. Athrotaxis cupressoides woodland monitoring 

Aim: 

 To investigate the threshold of fire injury above which Athrotaxis cupressoides is killed.  

Two permanent transects (Table 3.1 T9 and T10, see also Appendix 3) were established to study 

mortality rates post-fire of Athrotaxis cupressoides trees in the next few years at an Athrotaxis 

cupressoides woodland south of the Lake Mackenzie Dam (Visoiu 2016). Most of the trees located in 

the immediate vicinity of the two transects were sampled. The two transects were used as a means of 

identifying the location of trees for the purpose of relocating it at subsequent visits (Figure 3.3.1). 

Measurements recorded for each sampled tree are provided in Table 3.3. 
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Figure 3.3.1: Methodology used to define tree locations using the relocatable transects. 

 

Table 3.3: Variables recorded for trees on conifer monitoring transects. 

Variable recorded Description 

Distance (m) The distance along transect to the nearest 10 cm from where a line delineated 
from the approximate centre of the closest trunk of the target tree formed a 
right angle with the transect (its closes point).  

Side of transect  Transects were set up in a close north to south orientation, and the direction 
either east or west to each tree was recorded. 

Distance to trunk (m) The distance from the transect line to the nearest point of the nearest trunk of 
the target tree was recorded to the nearest 10 cm using a Leica DISTO Laser 
Distance Meter. 

~ Circumference (cm) An approximate circumference was estimated for each trunk. 

~ Height (m) An approximate height was estimated for each tree. 

Crown consumed  Estimate of the total percentage of the tree’s original pre-fire foliage which was 
totally consumed during the fire. 

Crown-char  Estimate of the total percentage of the tree’s original pre-fire foliage which was 
charred but remained on the plant. Char is taken to mean wholly or partially 
carbonised. 

Crown-scorch  Estimate of the total percentage of the tree’s original pre-fire foliage which was 
scorched. Scorch is taken to mean killed and discoloured (but not carbonised; 
leaves usually turn orange or yellow) due to exposure to radiant heat. 

Crown-green  Estimate of the total percentage of the tree’s original pre-fire foliage which was 
green and apparently alive. 

Crown-char maximum 
height (m) 

Estimate of maximum height at which the foliage was charred 

Trunk-char % circumference 
bark at base  

Estimate of the % of the circumference of the trunk at ground level which had 
been charred. 

Trunk-char severity, lee side The severity of the char on the leeward side (downwind at time of burning) of 
the trunk: 
0 = None – Not burnt, 1 = Light – outside of bark ridges charred, but uncharred 
bark easily visible in fissures, 2 = Medium – some uncharred bark visible in 
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Variable recorded Description 

deeper bark fissures, 3 = Heavy – all visible bark charred at ground level. 

Trunk-char maximum 
height (m), lee side 

An estimation was made of maximum height at which the bark was charred on 
the leeward side (downwind at time of burning) of the trunk. 

Trunk-char severity, 
windward side 

The severity of the char on the windward side (upwind at time of burning) of the 
trunk: 
0 = None – Not burnt, 1 = Light – outside of bark ridges charred, but uncharred 
bark easily visible in fissures, 2 = Medium – some uncharred bark visible in 
deeper bark fissures, 3 = Heavy – all visible bark charred at ground level. 

Trunk-char maximum 
height (m), windward side 

An estimation was made of maximum height at which the bark was charred on 
the windward side (upwind at time of burning) of the trunk. 

Predominant ground-char 
severity (within drip line) 

An average score for the fire impact on the vegetation within the drip line of the 

tree was made using the fire-damage classes outlined in Table 3.2 above.  

Secondary ground-char 
severity (within drip line) 

Where the ground-char severity was distinctly bimodal, with between ½ and 1/3 
falling into a different category, then that category was recorded as the 
secondary ground char severity. 

3.3.3. Cushion plant monitoring 

Aim: 

 To establish the post-fire recovery, mortality and re-establishment rates of cushion plants over the 

first few years post-fire. 

A permanent transect was established near Yeates Creek (Table 3.1 T4, see also Appendix 3) (Visoiu and 

Balmer 2016). The locations of 30 cushions were recorded on either side of the permanent 30 m 

transect. Each cushion was photographed from above, the percentage area of the cushion that was 

burnt, scorched, or which remained alive was estimated together with its length, width and height. The 

aspects of the cushion edges which had been most consumed by fire (north, south, east or west) were 

also recorded along with notes about fires ingress into the cushion.  

3.3.4. Highland grassy sedgeland monitoring 

Aims: 

 To determine whether full vegetation cover will establish naturally on the bare ground created by 

the fire within one to two years. 

 To establish if richness and condition of grassland flora is improved in the burnt areas compared 

with the unburnt plots. In particular, which species colonise the bare ground, and whether sedges 

increase or decrease in cover relative to herbs and grasses.  

A permanent transect line was established across an area on Ritters Plain adjacent to the canal access 

road, which demonstrated a range of fire impacts within highland grassy sedgeland vegetation (Table 

3.1 T8, see also Appendix 3). Several of the plots were unburnt and it is assumed that the vegetation in 

these plots is generally representative of the vegetation of the pre-burn vegetation in the plots which 

had been burnt. Digital photos were taken each metre along the 20 m transect, and estimates were 

made of the percentage of live and scorched vegetation in the plot as well as the percentage of the plot 

where the fire burnt into the subsurface of soil and to the organic soil-surface layer. An additional five 

plots were located adjacent to the transect plots in order to increase the sampling (these were located 
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at 12 to 13 m to the east, 13 to 14 m to the east, 15 to 16 m to the west, 16 to 17 m to the west and 17 

to 18 m to the west of the transect). Due to a lack of time, a complete list of all vascular plant species 

and their cover was only recorded for 15 of the 25 plots at the first visit (17th May 2016).  

3.3.5. Sphagnum peatland vegetation monitoring 

Aim: 

 To investigate through repeat monitoring the post-fire changes in Sphagnum peatland health and 

floristic assemblage. 

Fire impacts on Sphagnum peatland within conifer woodland was assessed along one of the permanent 

transects established to monitor Athrotaxis cupressoides trees (Table 3.1 T9 and T10, see also Appendix 

3). Damage was estimated using the fire-damage class scoring system for Sphagnum mounds (Table 

3.2). Photographs were also taken at each metre along the transect with the camera pointed down over 

the centre of a 1 x 1 metre quadrat frame placed so that it was bisected by the transect. Fire impact 

damage class scores were also recorded for Sphagnum peatlands at Lake Bill (Table 3.1 T1, T2 and T3, 

see also Appendix 3). 

3.3.6. Fauna surveys 

Aims: 

 To ascertain which mammal species are present in the burnt area. 

 To investigate if mammal assemblages differ between the burnt and unburnt areas. 

 To investigate if mammal species activity differs between burnt and unburnt vegetation. 

Sixteen cameras were set, eight in burnt and eight in unburnt vegetation (Figure 3.3.2, Table 3.4; see 

also Appendix 4). Four cameras were set in conifer forest, ten were set in snow gum (Eucalyptus 

coccifera) woodland and two were set in grassland. The sites are not fully independent from each other, 

particularly for larger mammals, which are capable of covering the distances between most camera 

sites. Cameras were set on 18th May 2016 and retrieved 41 days later on 28th June 2016. Cameras were 

mounted either on trees or wooden stakes, 30–75 cm above the ground facing in a southerly direction. 

A PVC bait station was pegged to the ground 1.2–1.8 m in front of the camera. A non-removable lure 

made of a mixture of peanut butter, rolled oats and sesame oil was securely contained within the bait 

station. An additional lure, a dribble of tuna oil, was placed directly onto the ground about 30 cm away 

from the bait station. Two types of camera were used: Keep GuardTM (KG640V) and Scout GuardTM 

(SG560K-8MHD). Trials have shown that these two cameras detect similar numbers of images and visits 

of small–medium-sized mammals (M. Driessen, unpublished data). Cameras were set to take one still 

image with a 30-second delay between images. Sensitivity was set to high. 

All images of animals were identified to species where possible. Both the number of images and the 

number of visits were recorded. A visit was defined as one or a sequence of images with no more than 

five minutes until the next image of the same species. 
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Figure 3.3.2: Map of camera trap sites in fauna survey.  
Red circles = cameras in burnt vegetation and green squares = cameras in unburnt vegetation. Red shaded area is 
indicative of the extent of burnt area and is not accurately mapped to the scale of the camera sites.  
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Table 3.4: Details of camera trap locations. 

Camera 
Traps 

Vegetation Position of 
Camera  

Direction 
camera 
faced  

Distance to 
Bait (m) 

Height of 
camera 
(m) 

~Elevation 
(m) 

Notes  

PPB1 Conifer forest  448433 E, 
5384110 N 

S 1.8 0.5 1200 burnt 

PPB2 Conifer forest 448561 E, 
5384001 N 

S 1.3 0.5 1200 burnt 

PPU1 Conifer forest 448946 E, 
5383767 N 

S 1.5 0.5 1200 Unburnt 
control 

PPU2 Conifer forest 448911 E, 
5383757 N 

S 1.5 0.5 1200 Unburnt 
control 

SGB1 Snow gum 
woodland 

448599 E, 
5384252 N 

S 1.5 0.75 1200 burnt 

SGB2 Snow gum 
woodland 

448361 E, 
5384497 N 

S 1.5 0.75 1200 burnt 

SGB3 Snow gum 
woodland 

448108 E, 
5384453 N 

S 1.4 0.3 1200 burnt 

SGU1 Snow gum 
woodland 

448760 E, 
5384293 N 

SW 1.8 0.75 1200 Unburnt 
control 

SGU2 Snow gum 
woodland 

448549 E, 
5384462 N 

E 1.3 0.5 1200 Unburnt 
control 

SGU3 Snow gum 
woodland 

448169 E, 
5384512 N 

E 1.3 0.4 1200 Unburnt 
control 

GB1 Grassland 448719 E, 
5383885 N 

S 1.8 0.5 1200 burnt 

GU1 Grassland 448719 E, 
5383885 N 

S 1.5 0.5 1200 Unburnt 
control 

RB1 Snow gum 
woodland 

447789 E, 
5385944 N 

SW 1.5 0.4 1100 burnt 

RB2 Snow gum 
woodland 

447431 E, 
5386476 N 

S 1.3 0.5 1100 burnt 

RU1 Snow gum 
woodland 

447810 E, 
5385848 N 

SW 1.2 0.4 1100 Unburnt 
control 

RU2 Snow gum 
woodland 

447408 E, 
5386334 N 

SE 1.2 0.5 1100 Unburnt 
control 

Note: Camera Traps were set on 18
th

 May 2016 and retrieved 41 days later on 28
th

 June 2016; site notes for each 

trap are provided in Appendix 4. 
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4. Results of desktop assessment 

4.1. Geodiversity 
The landscape within the fire area has been glaciated multiple times in the last two million years 

(Derbyshire et al. 1965), although it largely remained free of ice during the most recent glaciation 

(Kiernan 1990, Colhoun et al.2014). It includes two areas of alpine plateau (part of the Central Plateau 

west of Lake Mackenzie, and much of February Plains), and a series of glaciated valleys with steep sides 

and broad floors. The higher elevation areas are largely Jurassic dolerite and associated slope deposits, 

while the lower slopes and valleys are dominated by Precambrian quartzite and schist. 

4.1.1. Fluvial geomorphology 

A wide variety of fluvial systems are present within the burnt area of the TWWHA. These have not been 

systematically identified by any field survey. However, given the major controls on fluvial systems of 

topography, climate, vegetation, geomorphic history and geology, the range of potential classes of 

stream are identified below, and stream types most likely to be vulnerable to fire identified. Viewed 

simply, there are three broad components to the landscape within the fire area: the plateaus, steep 

escarpments and valleys, and large lower slope valleys. The controls on the fluvial geomorphology, and 

an overview of potential stream types are listed in Table 4.1. 

Fire impacts stream geomorphology in a variety of ways including altering the hydrology, sediment 

load, and bank and floodplain resistance to erosion (Shakesby and Doer, 2006). However, fires have 

occurred regularly in this region since deglaciation (Colhoun at al. 1991), and in that context, short term 

alterations in fluvial geomorphology will be within the range of normal behaviour for these systems. 

Changes may be said to reduce the conservation value of the systems only where they are more 

widespread than natural, or cause a change in state that is unlikely to be reversed before the next fire. 

Streams most likely to have a significant geomorphic response to fire are those with large and 

potentially erodible alluvial deposits where riparian and floodplain vegetation play an important role in 

controlling erosion. 

The steep streams of the escarpment and the smaller steps on the Plateau are largely controlled by 

bedrock and boulders, which will not be eroded even by increased stream power following fires. Small 

alluvial pockets within the gorges and cascades may be vulnerable to erosion if flood sizes increase, or 

increased deposition if post-fire sediment loads exceed the transport capacity of the system. However, 

these changes will probably be restricted to small areas and not fundamentally alter the nature of the 

stream in the long term.  

Downstream of the escarpments, the Forth River and the lower reaches of the Fisher and Little Fisher 

Rivers have discontinuous floodplains that may show increased rates of bank erosion or floodplain 

deposition. However, these reaches were not prioritised for field assessment because they are outside 

the TWWHA and their conservation values have already been compromised by forestry and hydro-

electric power developments. Also, the stream type is relatively robust, and the post-fire hydrological 

and sediment load effects will be moderated by the small proportion of the catchments burnt. 

Monitoring of these systems could occur if the land managers were interested in understanding how 

fire affects the systems, but it is not thought to be a high priority for the management of conservations 

values within the whole burnt area. 
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Table 4.1: An initial assessment of likely classes of stream within the burnt area. Stream types in red indicate 
those considered at high risk of post-fire change. 

Landscape 
component 

Controls on fluvial geomorphology Likely stream types 

High elevation 
plateaus  

1. Small catchments. 
2. High rainfall, high wind, low 

temperatures. 
3. Slow-growing, low alpine vegetation.  
4. Moderate to deep organic deposits. 
5. History of glacial and periglacial 

processes. 
6. Dolerite landscape with glacial and 

periglacial deposits and frequent 
shallow organic deposits. 

 Low slope wetland areas with pool 
complexes. 

 Low to moderate slope alluvial/peat 
streams. 

 Moderate slope bedrock or boulder 
controlled streams. 

 

Steep escarpments 
and valleys 

7. Small to medium catchments. 
8. More variable rainfall and wind climate 

depending on location. 
9. Tall forest vegetation. 
10. History of periglacial and mass 

movement processes. 
11. Geologically variable, including basalt, 

dolerite, Parmeener and Precambrian 
rocks, as well as glacial and periglacial 
sediments. 

 Steep, valley-confined, bedrock-
controlled streams with little alluvium. 

 Steep, partly confined, bedrock-
controlled streams with small alluvial 
pockets. 

Large valleys 12. Small to large catchments. 
13. High rainfall catchments. 
14. Tall forest. 
15. History of glacial, periglacial and mass 

movement processes. 
16. Geologically variable as above (11), 

with addition of significant alluvial 
deposits. 

17. Recent history of dam construction 
and flow diversion. 

 Moderate to low slope partly confined 
streams with large alluvial deposits, 
large catchments. 

 Steep to moderate valley-confined 
streams. 

 Impoundments. 

 

Two stream-types with significant erodible alluvial and organic deposits on the plateau areas have been 

identified as a priority for field assessment. They are the low-slope wetland areas with pool complexes, 

and the low to moderate slope alluvial/peat streams.  

Pool complexes are well developed in several locations in the burnt area around Lake Mackenzie as 

shown in the satellite imagery for the burnt areas (Figure 4.1.1). The processes which lead to the 

development and evolution of these pools are still poorly understood, as is distribution of these 

features in the TWWHA. Another less widespread form of pool complex occurs in Sphagnum mires. In 

both environments there is potential for post-fire erosion to breach pool walls, leading to increased 

stream power, channel incision and widening and draining of the pool systems. As little is known about 

how dynamic pool systems in this area may be, it is difficult to assess how permanent such damage may 

be, once it occurred. 

Single or multiple thread channels with low to moderate slopes may occur as the main fluvial feature in 

small valleys, or associated with pool complexes. These streams are likely to be controlled by some 
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combination of organic deposits and glacial sediments which may in part be erodible. There is potential 

for incision and bank erosion to occur in these systems following fire. 

A.  

B.  

Figure 4.1.1: Google earth imagery from 2014.  
A. Peatland pool complexes in Balmoral moor area northwest of Lake Mackenzie, covering over one square 
kilometre (yellow scale bar is 1 km long). B. Smaller example of peat pool complexes within sedgeland valley-plain 
bog, February Plains north of Lake How (yellow scale bar = 500 m). Note the presence of a Sphagum mire centre-
right of image, adjacent to sedgeland peat-pool complex. 
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4.1.2. Glacial and periglacial features 

The area burnt by the Mersey Forest Fire Complex has many features created by glacial and periglacial 

processes, and so contributes to the general theme of glaciation within the TWWHA, an outstanding 

universal value of the region (Sharples 2003). Although extensively ice-covered in early glaciations, 

relatively little of the burnt area at high elevation was under ice late in the last glacial stage. The burnt 

area is more important for the evidence it provides about the extent and effects of middle Pleistocene 

advances (Corbett et al. 2014).  

The surviving features that were created by glacial and periglacial processes are generally large and 

robust, scoured from bedrock or deposited by ice. They have withstood erosion processes over the 

15,000 years since ice retreated from the Forth and Mersey Valleys, and significantly longer for the 

plateau areas. As such, the main glacial and periglacial features are unlikely to be modified by post-fire 

erosion. Small-scale features such as glacial striations and weathering rinds (used to age glacial events) 

could potentially be impacted by rock-spalling. However, this is unlikely to occur on a significant scale 

and is not considered a priority for field investigation or further study. 

4.1.3. Aeolian features 

Aeolian features are often susceptible to erosion following significant disturbance of stabilising 

vegetation. On the eastern Central Plateau, lunettes (crescent-shaped, source-bordering sand dunes) 

and sand sheets are associated with waterbodies in the Nineteen Lagoons area (Bradbury 1994). The 

only likely location for such features within the fire boundary is at Lake Bill. As a brief field examination 

of the Lake showed no sign of dune development, aeolian features will not be discussed further. 

4.1.4. Soils and organic deposits  

General soils 

Soils are the interface between the bedrock environment and the ecosystem. In Tasmania, they are 

recognised as having geoconservation value in their own right. They support flora and fauna values, and 

are a basic control on nutrient cycling and water movement through the landscape. They are vulnerable 

to direct fire damage through combustion of organic horizons and through changes in characteristics 

such as hydrophobicity (Doerr and Shakesby 2013). They are also vulnerable to ongoing erosion post-

fire as a result of changes to hydrology and soil surface protection caused by the loss of vegetation 

(Cullen 1995; Storey and Comfort 2007). Despite previous fires in the region in the past century, the 

area burned by the Mersey Forest Fire Complex in 2016 is not among the areas already identified as 

having a substantial legacy of active erosion (Cullen 1995; Storey and Comfort 2007).  

Soils are critical for ecosystem function. Eleven different land systems (Appendix 5; Richley 1978; 

Pemberton 1986) were burnt by the fires, each representing different environments and soil types with 

varying vulnerability to different types of erosion (Table 4.2; see also Appendix 6). There was nowhere 

in the burnt area where there was not some level of threat from at least one type of erosion process 

and many areas where the risks were considered to be moderate or high (Appendix 6). The rate of 

erosion is expected to have increased following the fire due to the combustion of vegetation, surface 

litter and soil humus layer, exposing soils to erosion forces from wind, rain, water flow and frost heave. 

Heavy rains and floods in 2016 post-fire will have further increased the vulnerability of the exposed 

soils to erosion. 



       
 

25 

 

Table 4.2: Land systems within the area burnt by the Mersey Forest Fire Complex, and the assessed threat of erosion (see Appendix 5 for more detailed land system 
descriptions and Appendix 6 for distribution maps; Original data sources: Richley 1978 and Pemberton 1986). 
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703321 
Shelf 

1300-2200 Precambrian metaquartzite 600-950 Broad crests to 
gentle slopes 

7/50 1750 3 mod mod mod  

721321 
Emu Plains 

1450-1500 Cambrian granitic 750-800 Broad  
low rises 

2/15 250 0 mod    

772351 
Scarp-GWT 

1700-1850 Lower to Upper 
Parmeener 

dolerite 1100-
1320 

Escarpment 9/51 250 100 mod low (mod) mod mod 

772421 
Pine Lake 

1400-2150 Jurassic dolerite 850-1400 Undulating 6/70 7150 100  high   

803351 
Parangana 

1150-2350 Precambrian metaquartzite and 
pelitic sequences 

250-950 Mountainous 
valleys 

22/62 8700 35   high high 

803431 
Flat Top 

1850-2050 Precambrian metaquartzite and 
pelitic sequences 

850-950 Plateau 6/40 150 100 mod (gentle 
slopes) 
high (steep) 

high 
(steep 
slopes) 

  

804441 
Hounslow 
Heath 

2200-2400 Precambrian pelitic sequences 850-1050 Broad crests to 
upper slopes 

19/41 50 100 mod (gentle 
slopes) 
high (steep) 

low (gentle 
slopes) mod 
(steep) 

  

864351 
Pelion 

1300-1800 Upper 
Carboniferous 
to Triassic 

sedimentary 500-1050 Steep slopes to 
undulating plains 

20/55 650 89 mod    

872441 
Lake Myrtle 

1500-1800 Jurassic dolerite 850-1150 Hilly to 
mountainous 

12/57 800 100  high   

882321 
Guildford 

1250-2050 Tertiary basalt 250-950 Undulating plains 
with marginal 
scarps 

11/59 3550 7 mod mod (gentle 
slopes) 
high (steep) 

high 
(steep) 

 

892451 
Scarp-FR 

1250-2200 Jurassic dolerite talus 500 -1350 Rocky slopes 17/68 3900 74 mod low to mod mod  
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Organic deposits 

Organic deposits are flammable under some conditions, and so are vulnerable to damage during fires. 

Indirect damage may also occur, as fire can lead to changes in vegetation and hydrology that can in turn 

cause mechanical erosion or accelerated decomposition which further degrades both the organic 

landform and its associated ecosystem. 

Tasmania’s peats, particularly those related to the extensive blanket bogs of western Tasmania, are 

considered one of the outstanding universal values of the TWWHA (Sharples 2003). In the burnt area 

extensive areas of shallow organosols have developed on broad valley plains. The associated vegetation 

communities in these areas include highland eastern sedgeland (HSE), cushion moorland (HCM), 

eastern buttongrass moorland (MBE), pure buttongrass moorland (MBP) and buttongrass moorland 

with emergent shrubs (MBS). Collectively these vegetation communities cover 2,300 ha of the burnt 

area, most of which is within the TWWHA (Figure 4.1.2). Although these bogs are not blanket bogs, they 

contribute to the diversity of peaty soil types within the TWWHA and so contribute in at least a small 

way to the overall presentation and integrity of this outstanding universal value.  

 
Figure 4.1.2: Sedgeland valley bogs within the fire-affected area. 

In addition to the widespread development of sedgeland organosols, deep peats are also developed 

beneath localised Sphagnum moss communities associated with lake shores, stream banks, flood plains 

and valley springs, with the communities forming a distinctive landform with geoconservation value 

(Sharples 2003). The Sphagnum peat bogs within the area also include examples of striped mires 

(Morgan et al. 2010) (see also Section 4.2.5). 



       
 

27 

 

Peat soils and organosols are also developed under wet forest, wet scrub and rainforest vegetation in 

some situations.  

Six of the eleven land systems present in the burnt area include peatland soil types. Within the burnt 

area the majority of these peatland systems occur at high elevation, where the recovery of vegetation is 

likely to be slower, leading to an increased risk that these soils will be adversely impacted by post-fire 

erosional forces from wind, rain, water-flow and frost-heave. If peat-forming vegetation does not 

recover, peatland areas are also at risk of changed hydrology, leading to peat drainage and increased 

rates of peat decomposition. This process can lead to subsidence of the peatland surface, as the volume 

of peat in the mire decreases. 

4.1.5. Karst 

There are no karst areas within the fire boundary. However, given the proximity of the fire to the Mole 

Creek Karst, an assessment was made of potential impacts of the fire on water quantity or quality 

entering the karst system. Given the catchments draining into the karst area are almost entirely on the 

slopes of the Western Tiers, with very little on the Plateau surface and within the fire boundary. Given 

this, it is considered that the fire does not threaten any karst values, and that no field assessment was 

required. 

4.1.6. Slope processes 

Given the intensity of fire on steep slopes in the burnt area, there is potential for a significant increase 

in mass movement. However, further investigation of these features was not seen as a priority for 

assessment at this stage. Mass movements are most likely to occur on the steep slopes of the Tiers, 

which were outside the main focus for the field survey. Also, the change in mass movement will most 

likely manifest as an increased rate over several years, and as such does not lend itself to a meaningful 

assessment in the immediate post-fire period. 

4.2. Flora 

4.2.1. Vascular flora diversity 

The NVA database contained 2,217 native vascular plant records for the burnt area, representing 

records for 372 plant taxa from 400 different locations (Figure 4.2.1). The majority of plant records 

were in areas mapped as Wet eucalypt forest (876), Dry eucalypt forest (639), Highland treeless 

vegetation (261) and Rainforest (101), with all other vegetation groups represented by relatively few 

records, reflecting their remoteness and smaller extent in the region. 

The patterns of species richness levels evident within the NVA data reflect variations in survey effort 

rather than real variation in richness between communities and environments and have therefore not 

been mapped here. The two locations having the greatest recorded richness of vascular flora (including 

conservation-significant flora), were the Borradaile and Parangana Sugarloaf Forest Reserves. A diverse 

range of conservation-significant flora have also been recorded for the Devils Gullet area along the Lake 

Mackenzie Road and north of Lake Mackenzie along the plateau edge of the Great Western Tiers on the 

northern edge of the fire boundary. There were no particular hotspots for threatened flora observed 

within the NVA (2016) data. 
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Given the existence of good pre-fire vegetation data for the two forest reserves (Borradaile and 

Parangana Sugarloaf) there is potential to improve knowledge of fire-recovery patterns in non-

threatened forest communities by conducting post-fire surveys.  

Post-fire surveys in the forest reserves at Borradaile and Parangana Sugarloaf to investigate general 

recovery patterns in non-threatened forest communities will maximise benefit from pre-fire 

vegetation data (see Task 1.4.b page 107). 

 
Figure 4.2.1: Distribution of NVA plant records as classified by the TASVEG group, mapped at the observation 
point. 

4.2.2. Threatened flora species 

Among the plants recorded in the NVA for the burnt area only six are listed as threatened (Threatened 

Species Protection Act (TSPA) 1995), (Table 4.3). None of the species are considered to be highly fire-

sensitive.  

The burnt area represents a core part of the range for Eucalyptus radiata and Viola cunninghamii and a 

geographical outlier for Pomaderris phylicifolia and so investigating the impacts of fire on these species 

is examined in greater detail below.  
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Table 4.3: Threatened flora records within the burnt area and 1 km and 5 km radius beyond the burnt area. 

     Number of records 

SCIENTIFIC NAME COMMON NAME TSPA* EPBCA** 
Voucher^ 

(Precision^^) 
in fire  
area 

1 km buffer 1-5 km 
buffer 

Carex capillacea  Yellow-leaf sedge r  HO (± 1500 m) 1 0 2 

Eucalyptus radiata ssp. radiata  Forth River peppermint r  HO (± 10 m) 25 11 21 

Planocarpa nitida  Shiny cheeseberry r  HO (± 50 m) 1 2 0 

Pomaderris phylicifolia ssp. phylicifolia  Narrow leaf pomaderris r  HO (± 100 m) 2 0 0 

Scleranthus brockiei Mountain knawel r  none (± 50 m) 2 0 0 

Senecio velleioides  Forest groundsel Delisted  
2016 

 none (± 100 m) 2 0  

Viola cunninghamii  Cunningham's violet r  none (± 10 m) 12 0 14 

Barbarea australis  Native wintercress e CR   4 2 

Leucochrysum albicans ssp. albicans var. tricolor  Grassland paper daisy e EN   1 3 

Rhytidosporum inconspicuum  Alpine appleberry e     1 

Pseudocephalozia paludicola  Liverwort v VU    1 

Agrostis diemenica Southern bent r   
 

 3 

Agrostis propinqua  Alpine bent r     1 

Anogramma leptophylla  Annual fern r     1 

Brachyscome radicata  Rooted daisy r     4 

Centaurium spicatum  Australian centaury r     2 

Hovea montana  Mountain hovea r    1 1 

Isoetes humilior  Veiled quillwort r     1 

Monotoca submutica var. autumnalis  Roundleaf broom heath r     2 

Muehlenbeckia axillaris  Matted lignum r     3 

Prasophyllum tadgellianum  Tadgell's leek orchid r     1 

Rhodanthe anthemoides  Chamomile sunray r    2 2 

Scleranthus brockiei  Brock knawel r    1 3 

Westringia angustifolia  Scabrous westringia r     1 

*TSPA codes: e= endangered, x = extinct, r=rare;  
**EPBC codes: CR= critically endangered; EN=endangered; VU= vulnerable, X = extinct. Brackets indicate the nomination is unofficial. 
^ Voucher— none: no lodged specimen to verify taxonomy for the burnt area; HO: Voucher specimen lodged in the Hobart Herbarium. 
^^ Precision:  The best spatial precision (in metres) of the species locations recorded within the burnt area. 
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Eucalyptus radiata subsp. radiata (Forth River Peppermint) 

Within Tasmania Eucalyptus radiata subsp. radiata is geographically restricted, occurring mainly in the 

Forth and Mersey River catchment areas with a part of its distribution stronghold known to be within 

the burnt area (Threatened Species Section 2016, Hopkins 2000). The species has been the focus of 

targeted surveys and so is not considered to be data-deficient. The species is represented by 221 NVA 

records statewide (Figure 4.2.2, A), which occur in 72 different 500 m x 500 m grid-squares (~18 square 

kilometres). Of these grid-squares 58% are in formal or informal reserves. Of the grid-squares occupied 

by E. radiata, 35% were burnt, including 24% of the reserved grids. The burnt area includes most of the 

southerly part of the species’ range.  

This species is a resprouter and would be able to survive moderate-intensity fires via resprouting from 

epicormics buds, however some tree mortality is expected for smaller trees and where fire severity was 

higher. Crown-stored seeds are likely to have been released in the weeks immediately post-fire. Given 

the high exposure of risks to this species across one quarter of its reserved extent some post-fire 

surveys are warranted to investigate mortality rates, and seedling establishment rates post-fire. Surveys 

should only be undertaken when it is likely seedlings of this species will be distinguishable from other 

related taxa. In the event of high mortality rates and low seedling establishment rates, mitigation 

measures might be considered. Such measures could include active seeding, or protection of seedlings 

from browsing.  

Given the high exposure of risks to Eucalyptus radiata subsp. radiata across one quarter of its 

reserved extent, some post-fire surveys are warranted to investigate mortality rates and seedling 

establishment rates post-fire. Survey when seedlings of this species will be distinguishable from 

other related taxa. Survey reports should recommend whether post-fire regeneration or site 

rehabilitation is required to enhance recruitment (see Task 1.1.b, page 105). 

Pomaderris phylicifolia (narrow-leaf Pomaderris) 

Pomaderris phylicifolia has 233 records statewide in the NVA, 83 of which are in formal or informal 

reserve areas with the population strongholds in eastern Tasmania. These are distributed over 106 

separate 500 x 500 m grid-squares (~26 square kilometres) within six of Tasmania’s bioregions. Thirty 

eight of the 106 grid-squares include reserved populations of P. phylicifolia. The only part of the 

population that was burnt in the 2016 fires was located within the Parangana Sugarloaf Regional 

Reserve, the most westerly extent of the Pomaderris phylicifolia subspecies phylicifolia in Tasmania and 

is one of only a few known locations for the species within the Northern Slopes Bioregion (Figure 4.2.2, 

B). The species is generally killed by fire. If all plants in the Parangana Sugarloaf Regional Reserve 

subpopulation were burnt then the persistence of this particular subpopulation will be dependent on 

post-fire recruitment from the soil-stored seed bank. Given this species is largely restricted to riparian 

zones, the floods of June 2016 may have significantly impacted this seed store and any early 

germinants. For this reason, a field assessment of Pomaderris phylicifolia in the Parangana Sugarloaf 

Regional Reserve is required to understand how badly the security of the population has been impacted 

by the combination of fire and flood. 

Assess the current status of Pomaderris phylicifolia in the Parangana Sugarloaf Regional Reserve (see 

Task 1.1.a page 105). 



         
 

31 

 

 
A. 

 
 B. 

  
C. D. 
Figure 4.2.2: Distribution of threatened plant species in relation to burnt area.  
A. B. and C. sequentially show Eucalyptus radiata, Pomaderris phylicifolia and Viola cunninghamii with Tasmanian 
bioregions, reserved and unreserved locations, and the burnt area marked with a red boundary. D. shows Viola 
cunninghamii observations within the burnt area in the vicinity of the Hydro canal south of Lake Mackenzie Road, 
Balmoral Moor and west of Yeates Creek. 

Viola cunninghamii (Cunningham's violet) 

Viola cunninghamii is a stoloniferous herb that within Australia is restricted to Tasmania, but also 

occurs in New Zealand. Only 65 records for this violet have been accepted as taxonomically valid in the 

NVA. Together these are distributed across 50 500 x 500 m grid cells (~12.5 square kilometres) in alpine 

areas of three Tasmanian bioregions (Figure 4.2.2, C). Additional sightings attributed to this taxon that 

are from more lowland areas of Tasmania, but for which no voucher specimens exist, have been flagged 

as incorrect in the NVA. In 34 of the accepted grid-squares Viola cunninghamii is reserved formally or 

informally. Sixteen of the NVA records occur over 8 grid-squares within the burnt area, but 4 of these 

grid-cells are records of known populations which have been destroyed under permit for development 

associated with power generation. The remaining grids equate to an occupancy of one square kilometre 

or about 9% of the accepted subalpine distribution of Viola cunninghamii. The burnt area is located in 

the centre of the species’ distributional range. One of the records of this species for the burnt area was 

lodged in the NVA after the fires, demonstrating that at least some of the population escaped being 
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burnt or is recovering. Viola species typically regenerate prolifically after fire or other disturbance from 

soil-stored seed. Although the security of this species is not considered to have been reduced by the 

impact of the fire, there is now an opportunity to investigate how well the species is able to recover 

where distributional records are precisely recorded within the NVA. It is possible that the fire will 

stimulate an increase in the abundance of the species, and data on recovery rates post-fire would be 

useful in determining optimal fire-management of grassland and sedgy grasslands in which it occurs. A 

site that could be useful for monitoring response to fire in Viola cunninghamii is the area west of Yeates 

Creek, south of the Lake Mackenzie Road (Figure 4.2.2, D).  

Monitor post-fire recovery rates of Viola cunninghamii to assist in determining optimal fire 

management of grassland and sedgy grasslands in which it occurs (see Task 1.4.a page 107). 

 

Other threatened flora species which may occur within the burnt area 

Five other vascular plant species listed as threatened are known from within the one-kilometre radius 

of the burnt area and a further 12 are recorded from 1-5 kilometres beyond it (Table 4.3). As many of 

these are known to occur in habitat types that exist within the burnt area, it is probable that at least 

some of them also have populations within that area. Three of these species are nationally listed: 

Barbarea australis (riverbed wintercress); Leucochrysum albicans (grassland paperdaisy); and 

Pseudocephalozia paludicola (a liverwort of wet ground in subalpine grasslands). None is considered to 

be highly fire-sensitive but their responses to fire are generally poorly documented.  

4.2.3. Data-deficient plant species, ephemerals and short-lived pioneers 

Eleven plant species recorded from within the burnt area (Table 4.4) are data-deficient and may be 

uncommon or threatened but have not been listed as such under the TSPA (1995). Short-lived 

ephemerals and pioneer species are often stimulated to germinate post-fire, and surveys within the 

first year or two post-fire may be able to detect these species more easily and improve knowledge of 

their distribution and fire response. This fire is therefore an opportunity to improve the understanding 

of the ecology and distribution of these species. Priority for surveys should be given to highland 

grasslands and grassy sedgeland habitats to assist in gathering data that may be used to refine fire 

management practices and policies for these threatened communities. The post-fire environment also 

stimulates many species to flower and set seed, providing an ideal opportunity for collecting seed for 

the seed bank held at the Royal Tasmanian Botanical Gardens. 

Survey burnt areas for ephemerals, pioneer species and data-deficient species at an appropriate 

time. Priority should be given to highland grasslands and grassy sedgelands, and could include a 

component of seed collection (see Task 4.1 page 109). 
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Table 4.4: Data-deficient or uncommon species with records of occurrence in the burnt area [see notes below 
table]. 

SCIENTIFIC NAME COMMON NAME Endemic Voucher^ 
(Precision*) 

# in burnt 
area 

Agrostis thompsoniae Hair bent yes none (±100) 2 

Cardamine papillata Warty bittercress  none (±100) 1 

Carex sp. western Tasmania Western sedge  HO (±2000) 1 

Elatine gratioloides Waterwort  none (±100) 1 

Goodia pubescens Silky goldentip  HO (±100) 2 

Lobelia simplicicaulis Narrow lobelia  none (±2000) 1 

Ozothamnus rodwayi var. oreophilus Eastern alpine everlasting  none (±100) 1 

Psychrophila phylloptera Tasmanian snowbuttercup  HO (±100) 1 

Pterostylis furcata Forked greenhood yes HO (±100) 1 

Tetratheca pilosa subsp. latifolia Broadleaf hairy pinkbells  HO (±100) 1 

Utricularia uniflora Single bladderwort  none (±100) 1 

^ Voucher— none: no lodged specimen to verify taxonomy for the burnt area; HO: Voucher specimen lodged in 
the Hobart Herbarium. 
*_Precision:  The best spatial precision (in metres) of the species’ locations recorded within the burnt area. 
# Number of locations the species has been recorded within the burnt area. 

 

Figure 4.2.3: Distribution of threatened, primitive and endemic plant taxa within the burnt area. 
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4.2.1. Primitive and endemic plants 

Other plant species of conservation significance recorded from within the burnt area include 109 taxa 

endemic to Tasmania. Thirty-six species are regarded as primitive of which 19 are endemic (Figure 

4.2.3). The richness and importance of these species within the vegetation of the TWWHA is considered 

one of the outstanding universal values of the area (Balmer et al. 2004). A majority of primitive species 

are known to be fires sensitive with past fires knowing to have resulted in the loss of some populations 

of Athrotaxis cupressoides in particular.  

4.2.2. Threatened Native Vegetation Communities 

A little over five percent (~1,400 ha) of the area burnt was mapped as Threatened Native Vegetation 

Communities (TNVCs) – Schedule 3A of the Nature Conservation Act (NCA) 2002 (Figure 4.2.4). This was 

determined on the basis of existing TASVEG mapping combined with some limited remapping from pre-

fire imagery (TVMMP 2016). Following this revision mapping, nine TNVCs were represented by >10Ha 

within the burnt area (Table 4.5). These communities vary greatly in both their flammability and 

sensitivity to fire (Pyrke and Marsden-Smedley 2005) and in their contribution to the outstanding 

universal value of the TWWHA (Balmer et al. 2004).  

The fire-severity mapping undertaken for the BRRAT report provided some indication of the potential 

level of impacts on threatened communities (Table 4.5). It should be noted that this data is based on 

multispectral analysis and relies on differences in spectral signatures to determine potential fire 

severity. Whilst this is potentially indicative of fire impacts in forested areas of similar crown density it 

can be far less reliable when comparing between forest types with differing tree densities and 

determining severity in non-forest vegetation. This analysis has not been ground-truthed, and 

imprecision in the spatial orthorectification together with low reliability in the spatial accuracy of many 

of the threatened vegetation communities gives us a low confidence in the results.  
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Figure 4.2.4: Distribution of Threatened Native Vegetation Communities within the burnt area. 
TASVEG codes–DAS: Eucalyptus amygdalina forest and woodland on sandstone; GPH: Highland Poa grassland; 
HCM: Cushion moorland; MGH: Highland grassy sedgeland; MSP: Sphagnum peatland; RFE: Rainforest fernland; 
RPP: Athrotaxis cupressoides rainforest; RPW: Athrotaxis cupressoides open woodland; WVI: Eucalyptus viminalis 
wet forest.  
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Table 4.5: Intersection of fire-severity map (TFS 2016) and TASVEG Live (TVMMP 2016) threatened vegetation 
community mapping. 

Vegetation Community 
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Athrotaxis cupressoides open 
woodland 

<1 <1 <1 <1 <1 <1 32 42 36 46 9 12 

Athrotaxis cupressoides 
rainforest 

<1 1 3 27 5 42 1 10 2 19 <1 1 

Cushion moorland  <1 <1 2 2 <1 <1 80 85 11 12 <1 <1 

Eucalyptus amygdalina forest 
and woodland on sandstone 

<1 <1 90 92 7 7       

Eucalyptus viminalis wet 
forest 

<1 1 29 44 36 55 <1 <1     

Highland grassy sedgeland 1 <1 58 7 22 3 485 61 214 27 15 2 

Highland Poa grassland  4 2 106 49 43 20 42 19 18 8 4 2 

Rainforest fernland 14 37 17 44 7 19 <1 <1     

Sphagnum peatland <1 <1 24 36 6 8 17 26 18 28 2 3 

 

Athrotaxis cupressoides open woodland and rainforest communities 

The genus Athrotaxis is endemic to Tasmania and is estimated to have evolved about 150 million years 

ago (Jordan et al. 2016), a factor contributing to the identification of the genus as an outstanding 

universal value of the TWWHA (Balmer et al. 2004). Athrotaxis cupressoides, commonly known as Pencil 

pine, is a conifer species in the family Cupressaceae and is amongst the most cold-tolerant tree species 

in Tasmania, enabling it to occur in areas subject to extremes of frost and cold. Ring counts of 

Athrotaxis cupressoides suggest trees may reach ages of well over 1,000 years (Ogden 1978). Evidence 

that root suckering is a common means of regeneration in A. cupressoides has been verified with 

genetic analysis, which raises the possibility that some copses may be inhabited by clones many 

thousands of years old (Worth et al. 2016). Genetic testing has also demonstrated that copses still 

maintain genetic diversity and have not yet been reduced to single clones.  

Athrotaxis cupressoides woodland and rainforest are rich and abundant in other primitive flora and 

fauna, providing a living example of vegetation with some resemblance to that of the Gondwanan 

continent (Balmer et al. 2004; Jordan et al. 2014). Nevertheless, in the statewide assessment of palaeo-

endemic flora, this region was not identified as among the priority regions for protection for this value 

(DPIPWE unpublished data).  

Athrotaxis dominated communities are considered among the most fire-sensitive in Tasmania (Pyrke 

and Marsden-Smedley 2005). The sensitivity of A. cupressoides to fire is attested to on the Central 
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Plateau by the presence of numerous fire-killed copses in which no living trees remain (Cullen and 

Kirkpatrick 1988a; Holz et al. 2015). Fires burnt approximately one third of the area of A. cupressoides 

vegetation on the Central Plateau between 1960 and 1980 (Cullen and Kirkpatrick 1988a). A large part 

of this area was burnt in the 1960/61 Central Plateau fires, which were by far the worst in this area for 

at least 250 years (Holz et al. 2015). Fires, both prior to 1788 and since, have caused the reduction in 

distribution of non-fire adapted communities such as Athrotaxis cupressoides rainforests and 

woodlands, eliminating them from all but the wettest and most topographically fire-protected positions 

in the Tasmanian landscape (Jackson 1968; Fletcher et al. 2014). The conditions at the time of the 

January 2016 fire enabled these communities to ignite and burn in numerous situations which had 

provided refuge from fire in the past.  

About 85 ha of Athrotaxis cupressoides woodlands and forest were present in the burnt area 

representing a little over 1% of the currently mapped community distribution in Tasmania, most of 

which is in reserves, with a large proportion of it reserved within the TWWHA (Table 4.6). Given the 

sensitivity of Athrotaxis cupressoides to fire, even light burning may result in the death of trees. 

Cushion moorland 

Although widespread in alpine and subalpine areas of Tasmania, cushion moorlands occupy only a small 

total area, estimated to be less than 3,500 ha statewide (TASVEG 3.0; TVMMP 2013). It is likely that 

cushion moorland is underrepresented in the statewide vegetation map TASVEG because it often 

occurs only as small isolated patches. Prior to post-fire revision mapping, almost none was mapped in 

the fire area. However following revision mapping of the fire area, cushion moorland was discriminated 

over a larger area (~111 ha, 2.8% of total extent, Table 4.6). 

Tasmania’s cushion moorlands exhibit globally exceptional levels of endemism and diversity, and 

provide a particularly graphic example of convergent evolution, factors which all contribute to the 

outstanding universal value of the TWWHA (Balmer et al. 2004). They also provide habitat for endemic 

obligate-epiphytic flora. Among these plants Plantago gunnii, a rosette herb, is known to occur in the 

Abrotanella cushions within the cushion moorlands impacted by the 2016 bushfires. Members of the 

genus Plantago illustrate aspects of genetic evolution and further contribute to the outstanding 

universal value of the TWWHA (Balmer et al. 2004). Any impact and loss of cushion moorland habitat is 

considered to be a significant impact on the conservation value of the area because of the high intrinsic 

value of the cushion plants as well as their importance as habitat for flora, fauna and geomorphology of 

outstanding universal value. 

Studies of Tasmanian alpine areas burnt in the 1960s and 1970s demonstrated that the cover of 

Abrotanella forsteroides cushion plants differed little or was greater compared with adjacent unburnt 

areas (Kirkpatrick and Dickinson 1984; Kirkpatrick et al. 2010). It has been concluded that Abrotanella 

cushion moorland is resilient to fire impacts (Kirkpatrick and Dickinson 1984; Kirkpatrick et al. 2010), 

although other types of cushion moorland vegetation have a sensitivity to fire (Kirkpatrick and 

Dickinson 1984). Several factors may account for the observed lack of fire sensitivity, but require 

verification in ground surveys: scorched and burnt plants of Abrotanella forsteroides have the capacity 

to resprout following fire enabling them to recover rapidly from slight fire damage; cushion moorlands 

usually inhabit situations in which soils are usually saturated throughout the year, reducing the 

probability of fire damage, and the smooth closed surface of compressed leaves of the cushion surface 

are highly inflammable and difficult to ignite. Pyrke and Marsden-Smedley (2005) have attributed the 
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TASVEG mapping unit ‘cushion moorland’ as having low flammability, and high fire-sensitivity in order 

to provide a simplified vegetation map for fire-management purposes. However, the extremely dry 

conditions at the time of this fire led to higher flammability than expected and consequently more 

severe impacts than usual. Ground surveys and monitoring are therefore required to assess fire damage 

and post-fire recovery. 

Conduct ground surveys and monitoring of cushion moorland to quantify flammability and recovery 

(see Task 1.2.a page 106). 

Revise statewide mapping of cushion moorlands in Tasmania to improve fire-management planning 

(see Task 4.2.b page 109) 

Eucalyptus amygdalina forest and woodland on sandstone 

Only a very minor part (~100 ha or 0.2%) of the statewide extent of Eucalyptus amygdalina on 

sandstone was mapped in the burnt area, and none of it was located within reserves (Table 4.6). It is 

expected that in most areas this forest will recover by resprouting. Fire may result in some tree 

mortality particularly in juvenile and old growth trees, but trees of other ages should recover well by 

epicormic resprouting, although confirmation of the age-classes most sensitive to fire during ground 

surveys would be useful.  

Survey to confirm Eucalyptus amygdalina age classes most sensitive to fire in Eucalyptus amygdalina 

forest and woodland on sandstone (see Task 1.1.c page 105). 

Eucalyptus viminalis wet forest 

Eucalyptus viminalis wet forest, which was formerly known as the Regional Forest Agreement (RFA) 

community Wet Eucalyptus viminalis forest on basalt, is one of the most extensively cleared 

communities in Tasmania. It is estimated that the cover of this forest type has been reduced by ~95% 

compared with its historical extent (CARSAG 2002). Currently the community is regarded as under-

reserved in Tasmania.   

TASVEG mapping (TVMMP 2016) shows about 66 ha of this forest type within the area burnt by the 

Mersey Forest Fire Complex, none of which was on reserved land. The burnt area represents a little 

under 1% of the statewide distribution (Table 4.6). This particular wet-forest type is considered to be 

highly fire-sensitive, and tends to occur in single-cohort stands (Pyrke and Marsden-Smedley 2005; 

TVMMP 2015), although tree mortality may still vary with tree age and fire severity. Recovery should 

occur naturally following the germination of seed released post-fire from woody capsules; the greatest 

risk to this community is the occurrence of a second disturbance before the trees reach reproductive 

maturity.  

Survey to determine mortality rates by age/size class for Eucalyptus viminalis in Eucalyptus viminalis 

wet forest and to ensure post-fire recruitment (see Task 1.1.d page 105). 

Highland grassy sedgeland  

The vegetation community with the greatest proportion of its mapped distribution impacted by the 

fires was Highland grassy sedgeland with 4.1% of statewide distribution burnt in the Mersey Forest Fire 

Complex (~868 ha burnt, Table 4.6). However, as for Poa highland grassland, the current mapping is out 

of date and unreliable and revision mapping is suggested for this community. The factors required to 
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maintain the grassy components of grassy sedgelands remain unstudied and it is therefore unclear 

whether they are an intermediate phase in the conversion of grassland to sedgeland or whether they 

occupy a particular environmental niche distinct from grasslands and sedgeland. Whatever leads to 

their development, these communities are usually considered to be resilient to impacts from fire and 

most plants are likely to recover quickly by resprouting or germinating from soil-stored seeds. Severe 

impacts on soil could reduce the speed at which these communities recover and therefore ground 

surveys and monitoring are important.  

Revise mapping of Highland grassy sedgeland within the fire boundary (see Task 4.2.c page 109). 

Conduct ground surveys and monitoring of Highland grassy sedgeland to improve understanding of 

post-fire response including in areas with severe soil impacts (see Task 1.2.b page106). 

Highland Poa grassland 

A little over 218 ha (0.7% of the statewide extent) of Highland Poa grassland is mapped within the fire 

boundary (Table 4.6), however much of this was based on 1988 imagery and is in need of revision, as 

the boundaries mapped between Poa tussock grassland, Highland sedgy grassland, Highland eastern 

sedgelands, Eastern alpine heathland and Eucalyptus coccifera woodlands are known to be poorly 

differentiated over large areas of the Central Plateau.  

Revise mapping of Highland Poa grassland within the fire boundary (see 4.2.d page 109). 

Tasmania’s highland grasslands share strong floristic affinities with those of the Australian mainland 

and are not globally unusual in their own right. Nevertheless, they form an important and integral 

component of Tasmania’s alpine and highland treeless vegetation, which collectively are considered to 

provide outstanding universal value to the TWWHA. They have a rich biota of both flora and fauna and 

provide habitat for many threatened species. 

Studies documenting the impacts of fire on alpine communities have demonstrated that the plant life-

forms that benefit most from fire are the grasses, herbs and sedges, with higher cover of some species 

in these groups occurring in burnt compared with adjacent unburnt alpine areas (Kirkpatrick and 

Dickinson 1984; Kirkpatrick et al. 2010). Many of these plants are able to recover by vegetative 

resprouting or from the germination of soil-stored seed banks stimulated by the fire or post-fire 

conditions. Increased nutrients following fire may increase the cover of these species in the years 

immediately post-fire (Kirkpatrick et al. 2010). It is therefore possible that these communities may have 

benefited from the Mersey Forest complex bushfire. However, the extremely dry conditions at the time 

of this fire may have led to more severe impacts than usual. Understanding these impacts will therefore 

require ground surveys and monitoring.  

Conduct ground surveys and monitoring of Highland Poa grassland within the fire boundary to 

understand positive and negative impacts of fire (see Task 1.2.c page 106). 

Rainforest fernland 

The current statewide mapping of rainforest fernland includes two disparate vegetation types: the first 

is Dicksonia antarctica-dominated gullies and slopes, which are rich in epiphytic ferns; while the other is 

a disturbance-gap community that often originate after severe fire and timber harvesting and is usually 

dominated by ground ferns such as Histiopteris incisa and Hypolepis rugosula. While both are relatively 
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rare it is the former which is of significance for conservation, the other being a relatively short-lived 

pioneering community. It is likely that both types of vegetation do occur in the fire area, although the 

disturbance community may well be more common. Of the statewide distribution of this mapping unit 

2% occurs in the burnt area, but only a small proportion of it is in reserved areas (Table 4.6).   

It is likely that the fire will promote the expansion of the disturbance-generated fernland. If areas of 

Dicksonia antarctica fernland were also burnt severely then some mortality of tree ferns could occur, 

although in areas not subject to mechanical disturbance tree ferns are usually able to survive fire by 

vegetative resprouting (Ough and Murphy 1996; Ough 2001). The extent of rainforest fernland is 

therefore not expected to be diminished by the fires and it is considered a low priority for monitoring 

and revision mapping. 

Sphagnum peatland 

Sphagnum peatlands are known to be highly sensitive to fire if they burn under dry conditions (Whinam 

et al. 2001; Whinam et al. 2010).  As well as being recognised as a Threatened Native Vegetation 

Community in Tasmania under schedule 3 of the Nature Conservation Act 2002, the highland form of 

Sphagnum peatlands  is also nationally listed as a threatened ecological community under the 

Commonwealth Environmental Protection (Biodiversity Conservation) (EPBC) Act 1999.  

Sphagnum peatlands are widespread globally, however they are nationally rare and include examples of 

globally rare cyclic succession which gives rise to striped patterning in some peatlands (Morgan et al. 

2010), examples of which are present in the burnt area. Sphagnum peatlands provide an important 

refugia for fire-sensitive biota including primitive flora such as the endemic conifer Athrotaxis 

cupressoides (pencil pine), since they are usually too wet to burn.  

All Sphagnum peatland communities are associated with some depth of peat deposits, which are an 

important carbon store and also hold a paleo-environmental record. Dublin bogs, which surrounds 

Dragon Lagoon, is one of the important peatlands within the burnt area. This site has already yielded a 

9.1 m pollen core from which the vegetation and fire history of the past 13,600 years has been 

described for the upper Mersey (Colhoun et al. 1991).  

At the time of the fire, Sphagnum peatlands were mapped with low precision. Recent revision mapping 

for areas with high-resolution imagery has increased the extent of mapped Sphagnum peatlands within 

the TWWHA (Rudman and Balmer 2016). TASVEG Live (TVMMP 2016) maps ~ 63 ha of Sphagnum 

peatland within the boundary of the fire-affected area, which is about 1.1% of the currently mapped 

extent of this community in Tasmania (Rudman and Balmer 2016).  

Continue to revise statewide mapping of Sphagnum peatland as high-resolution imagery becomes 

available, to assist in fire protection of this community (see Task 4.2.e page 109). 
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Table 4.6: Threatened Native Vegetation Communities with 10 ha or more in the Mersey Forest Fire Complex area (data source: TVMMP 2016). 

Threatened Native 
Vegetation Community 

Equivalent 
TASVEG 

CODE 

Extent in 
burnt area 

(ha) 

Proportion 
of burnt 
area (%) 

Extent in 
burnt area 

within 
reserve (ha) 

Total extent 
statewide 

(ha) 

Proportion 
of TWWHA 

extent in 
burnt area 

(%) 

Proportion 
of CAR 
reserve 

extent in 
burnt area 

(%) 

Proportion 
of state 

extent in 
burnt area 

(%) 

Eucalyptus amygdalina 
forest and woodland on 
sandstone 

DAS 98 0.4 0 42,980 0.0 0 0.2 

Highland Poa grassland GPH 218 0.8 110 16,230 1.2 0.7 0.7 

cushion moorland HCM 111 0.4 111 3,310 3.5 2.8 2.8 

Highland grassy sedgeland MGH 868 3.3 827 26,380 9.7 6.6 4.1 

Sphagnum peatland MSP 63 0.2 53 5,180 1.3 1.0 1.1 

Rainforest fernland RFE 38 0.1 6 1,900 1.3 0.9 2.0 

Athrotaxis cupressoides 
rainforest 

RPP 10 0.0 10 2,460 0.4 0.4 0.4 

Athrotaxis cupressoides 
open woodland 

RPW 75 0.3 75 9,750 0.8 0.8 0.8 

Eucalyptus viminalis wet 
forest 

WVI 66 0.3 0 7,520 0.0 0.0 0.9 

Total  1555 5.9% 1230     
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4.2.3. Other vegetation communities  

The fire-severity mapping data undertaken for the BRRATS report, the limitations of which are outlined 

in section 4.2.2, indicate that a larger area of severe fire impact (crown fires) occurred in the lower 

elevation areas within dry forest (900 ha) and wet-forest vegetation (660 ha, Table 4.7). The 

classification also demonstrates that there is a large proportion of exposed rock within the mapping of 

highland treeless vegetation units and the dry eucalypt forests (Table 4.7). Without ground-checking 

there is a high degree of uncertainty in the veracity of the fire-severity mapping. 

The most common types of vegetation within the burnt region were the wet and dry forests 

(~ 10,200 ha and 7,200 ha respectively, Figure 4.2.5, Table 4.7; Appendix 7). Eucalyptus delegatensis 

dominated forests occurs across about 9,000 ha (Appendix 7), but at higher elevation Eucalyptus 

coccifera is the most common overstorey (~ 2,900 ha, Appendix 7). Both these common forest types are 

well represented in the TWWHA and other reserves in Tasmania, and only a relatively small portion of 

their TWWHA and state distribution was impacted by the Mersey Forest Fire Complex. The vegetation 

community with the highest proportion of its mapped extent within the boundary of the Mersey Forest 

Fire Complex area was Eucalyptus dalrympleana wet forest. Roughly 50% of the TWWHA extent of this 

community and almost 20% of its total mapped area is within the fire boundary (TVMMP 2016). 

Although not threatened, this community is geographically restricted, and the Forth Valley area is one 

of it’s strongholds (Kitchener and Harris 2013). Given the importance of this area for the conservation 

of this community, an understanding of the impact of the fire on the security of the community will 

require post-fire surveys to assess mortality and recruitment rates. Such work could also identify 

actions required to enhance recruitment and recovery, and so improve the conservation status of the 

community. 

Conduct post-fire surveys to investigate mortality and recruitment rates in the non-threatened forest 

community Eucalyptus dalrympleana wet forest in the Forth Valley. Survey when seedlings of this 

species will be distinguishable from other related taxa. The survey report could also consider actions 

to enhance recruitment, recovery and conservation of this community (see Task 1.1.f page 106). 

The three common forest types within the fire area are all considered to be highly fire-sensitive (Pyrke 

and Marsden-Smedley 2005) but this is because many of the understorey plants are killed by fire and it 

may take several decades for the vegetation to return to its pre-fire floristic assemblage. Species in 

these forests will recover by germinating from seed or resprouting. The eucalypts dominating the 

canopy have the capacity to resprout from either epicormic buds in the trunk or basal lignotubers if the 

fire severity is not too great, and plants were mature and healthy. Higher mortality rates are expected 

following crown fires, severe ground fires, and where trees are young or in poor health. Although able 

to recover from single fire events, these communities may still take several decades to reach 

reproductive maturity and a second fire before this occurs may eliminate them from the community 

(Jackson 1968; Noble and Slatyer 1978, 1980; Kirkpatrick and Dickinson 1984; Kirkpatrick et al. 2010). 

Historical fire records for the burnt region demonstrate that it had not been subject to any extensive 

bushfire in the 30 years prior to 2016, although parts were burnt by bushfires in the previous century. 

February Plains region was burnt by large fires in the 1930s and 1970s, Lake Bill area was burnt most 

recently in 1982, while the extensive 1960/61 fires on the Central Plateau burnt the Lake Bill area as 

well as parts of the Mersey Forest Fire Complex area to the northwest and southwest of Lake 

Mackenzie (Cubit and Murray 1988; Cubit et al. 1999; Johnson and Marsden-Smedley 2001). 
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Much of the production forest land managed by Forestry Tasmania has been subjected to various 

timber harvesting operations over the past 50 years or more. Since 1960 many timber harvesting 

operations in many areas involved the use of regeneration burns to remove fuel hazards and promote 

eucalypt regeneration. The distribution of coupes and their ages was not investigated here. Young 

regenerating stands are likely to be killed by fire since eucalypts only develop a capacity to recover from 

fire as they mature (Taylor et al. 2014; Bassett et al. 2015). It also takes eucalypts up to about 20 years 

to reach full sexual maturity and prior to this seed crops are likely to be insufficient to enable stand 

replacement.  

 
Figure 4.2.5: Distribution of major vegetation groups within the burnt area (TASVEG Live 2016). 

Although the eucalypt forests and other forest and scrub types in the area are relatively resilient to the 

effects of fire, there is evidence from the palaeo-environmental record that in some situations a single 

severe fire can lead to the replacement of forests by restionaceous sedgelands into which trees are 

unable to re-establish despite long fire-free intervals (e.g. Fletcher, Wood and Haberle 2014). This could 

occur if the death of trees in the fire led to a change to the local environmental conditions preventing 

the recolonisation by trees, for example, increased frost, water-logging, loss in nutrient capital or other 

change in the soil chemical and physical properties (Fletcher, Wood and Haberle 2014). 
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4.2.4. Other vegetation values  

Cultural significance has been attributed to areas which have been historically managed for hunting and 

transhumant grazing. These include a range of vegetation communities, but principally those located in 

high valley plains where the vegetation includes Poa grasslands and grassy sedgelands by grassy 

woodlands or alpine woodland. Transhumant grazing of the upper Mersey Valley commenced in the 

1840s and continues to occur to a much smaller extent today. Areas impacted by the bushfires include 

the Lake Mackenzie high country (Balmoral and Ritters Plains), February Plains and Borradaile Plains.  

Forests in the area burnt are known to support a range of values including aesthetic and intrinsic values 

of tall eucalypt forests (> 30 m in height) and hollow-dependent fauna habitat in old growth forests 

(logs and tree hollows where trees are over 110 years old). These among other floristic values were 

important reasons for which the forest of this area was recommended for inclusion within the TWWHA.  
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Table 4.7: Intersection of fire-severity classes distinguished using post-fire Rapid-Eye Imagery and TASVEG 3.0 vegetation group mapping (TVMMP 2013). 
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Agricultural, urban and exotic vegetation 22 1 361 3 330 7 3          

Other natural environments 24 1 130 1 16 0 14 23 1 24 1 49 51 66 29 6.3 

Scrub and heathland  120 6 207 2 91 2 29 14 0 27 1 34 1 1 9 1.8 

Non-eucalypt forest and woodland 99 5 319 3 345 7 13          

Dry eucalypt forest and woodland 898 46 4,020 32 931 19 15 1,081 25 1,290 47 46 4 5 138 29.7 

Wet eucalypt forest and woodland 656 33 6,732 54 2,484 51 7 120 3 42 2 74 2 3 3 0.7 

Rainforest and related scrub 59 3 385 3 537 11 6 74 2 135 5 35 14 18 21 4.6 

Moorland, sedgeland, rushland and peatland 65 3 209 2 47 1 20 505 12 117 4 81  0 3 0.7 

Native grassland 1 0 49 0 26 1 1 353 8 180 6 66 1 1 55 11.9 

Highland and treeless vegetation 19 1 118 1 48 1 10 2,212 51 961 35 70 5 7 204 44.0 

Grand Total 1,964 100 12,532 100 4,856 100 10 4,382 100 2,777 100 61 77 100 464 100 

 



       
 

46 

 

 

4.3. Fauna 

4.3.1. Fauna diversity 

There were 342 vertebrate fauna records within the NVA for the area burnt by the Mersey Forest 

Fire Complex providing evidence of at least 72 native vertebrate species, 28 of which have 

distributions restricted to Tasmania. Five introduced vertebrate species (cat Felis catus, brown trout 

Salmo trutta, laughing kookaburra Dacelo novaeguineae, common starling Sturnus vulgaris and 

European goldfinch Carduelis carduelis) were also present. The NVA had only 21 records of 

invertebrate species for the area, which included 17 native taxa, two of which were endemic to 

Tasmania. It is important to note that the dearth of fauna records for the area impacted by the fires 

reflects a lack of sampling effort rather than a lack of abundance or diversity in the fauna. This is 

particularly evident for invertebrates since other parts of the TWWHA with similar habitats are 

known to be rich in endemic, primitive and geographically restricted invertebrate taxa (Mallick and 

Driessen 2005). Therefore the data presented below are unlikely to present the real impact of the 

fire on threatened fauna populations, and should be considered indicative at best.  

4.3.2. Threatened vertebrate fauna 

The records in the NVA of vertebrate species formally or informally listed as threatened species 

sighted within or up to 5 km beyond the fire boundary are listed in (Table 4.8). One of these is a 

historical record of the now-extinct thylacine and is not relevant to this fire-impact assessment. This 

region has had a low sampling effort for many fauna taxa, even the charismatic vertebrates, and so 

is highly unreliable. However, from the distribution and habitat information available for the four 

threatened species observed within the burnt area, the fires are unlikely to have caused anything 

but a short-term impact on populations of these threatened vertebrate fauna. 

Tasmanian wedge-tailed eagle (Aquila audax subsp. fleayi) 

Of 1,000 500 x 500 m grid cells in which wedge-tailed eagles’ nests were recorded in the decade 

prior to 2016, only three cells were within the burnt area, while three out of 464 cells had nests 

recorded more than a decade ago. In total, less than 0.5% of 500 x 500 m grid cells with some 

potential to have wedge-tailed eagles’ nests based on all prior records were within the mapped 

boundary of the Mersey Forest Fire Complex. Any occupied nests in areas burnt by the fires may 

have led to Tasmanian wedge-tailed eagle chick mortality, given that in some years chicks may not 

be fully fledged until late March. Adults and fledged birds would have been able to escape the fire 

and it is expected that mature nesting-trees will generally have survived the fires in most areas and 

will continue to provide nesting habitat for these birds in the future. The impact of the fires on this 

species is likely to have been only minimal and short term. 

Eastern quoll (Dasyurus viverrinus) 

The eastern quoll was recently listed nationally as endangered, as it has become extinct in the wild 

on the Australian mainland and is now restricted to Tasmania. Although it is relatively widespread 

and common in Tasmania it is considered to be most at risk from predation from feral cats and 

episodic disease. Within the burnt area it is likely to utilise a range of habitats including Highland Poa 

grassland, grassy woodlands, Eucalyptus coccifera forest, alpine heathland and scrub communities. It 

is an opportunistic carnivore preying on rodents, small reptiles, frogs and birds, but the main 



       
 

47 

 

component of its diet is invertebrates (Threatened Species Scientific Committee 2015). Evidence for 

eastern quolls has been reported from 1,264 500 x 500 m grid cells in Tasmania, of which eleven 

(1%) were from within the burnt area (NVA data 2016). The fire may have a minor impact on the 

abundance of food for eastern quolls. 

Spotted-tailed quoll (Dasyurus maculatus subsp. maculatus) 

Nine of the 1,607 500 x 500 m grid cells for which spotted-tailed quoll sightings occur were within 

the burnt area (NVA data 2016), suggesting less than 1% of its available habitat in Tasmania may 

have been impacted by the Mersey Forest Fire Complex. The fire is likely to have had only minimal 

and short-term impacts on the suitability of habitat for this species. Tree hollows and hollow logs are 

an important part of habitat quality (Glen and Dickman 2006). Intense fires such as this one may 

destroy denning and foraging sites (Threatened Species Section 2017) but, equally importantly, they 

may also lead to tree fall events, which are necessary for the creation of such habitat structure and 

form a natural part of the ecology of the forest ecosystem (Gibbons and Lindemayer 2002; DELWP 

2016).  

Masked owl (Tyto novaehollandiae subsp. castanops) 

This sub-species of masked owl is restricted to Tasmania and currently has an estimated population 

size of 500 breeding pairs (Threatened Species Section 2017). It is dependent for nesting on old 

growth eucalypt trees bearing large hollows (greater than 10 cm diameter) (Koch et al. 2009). There 

is usually a minimum distance of about 1.5 km between occupied nests (Koch et al. 2009). Only two 

of the 563,500 x 500 m grid cells in which masked owl sightings have been recorded were within the 

burnt area (NVA, 2016), suggesting less than 0.5% of the owl’s potential habitat may have been 

impacted by the Mersey Forest Fire Complex. It is possible that the severity of the fires may have led 

to some suitable nesting trees falling post-fire, reducing hollow availability within the area. However, 

fires such as this one in eucalypt forest also lead to the development of tree hollows in the long term 

(Koch et al. 2009) and are therefore a necessary part of the ecological cycle. Population-density data 

for Tasmania indicate that the habitat within the burnt area is unlikely to support dense populations 

of this species, reducing the likelihood that these fires will have a lasting impact on the population of 

this species. 

Tasmanian devil (Sarcophilus harrisii) 

The Tasmanian devil is restricted to Tasmania and occurs widely in the state. The marsupial 

carnivores are globally unusual and the presence of this taxa in the TWWHA contributes to its 

outstanding universal value. However, since the mid-1990s when the Devil Facial Tumour Disease 

(DFTD) was first detected the population is estimated to have been reduced by 80% across Tasmania 

(Threatened Species Section 2017). Records for the mammal are represented in 5,025 500 x 500 m 

grid cells with a positional accuracy of better than 1000 m; 4,348 of these grid cells have been 

observed since 2007 (NVA, 2016). However, only 8 of the grid cells in the burnt area have records of 

the Tasmania devil, a very small proportion (0.2%) of the recorded distribution for the species.  

The Tasmanian devil is most strongly associated with areas that have a mosaic of pasture and 

woodland habitat (Threatened Species Section 2017), a habitat complex which is not common in the 

fire area, although suitable landscape mosaics of woodland and native grassland are present. Devils 

breed and shelter in a range of situations including dense vegetation, hollow logs, burrows and 

caves. Bush fires may temporarily impact on the availability of shelters, dens and sources of prey, 
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but are a necessary part of the ecosystem dynamics from which the species is likely to recover 

quickly.  

Other threatened vertebrate fauna species which may occur within the burnt area 

The grey goshawk (Accipiter novaehollandiae) has been recorded from areas of tall wet forest 

adjacent to the burnt area and similar habitat is known to occur within the burnt area. It is therefore 

likely that the fire has impacted on habitat availability for this species and may have led to some 

chick mortalities. The other threatened species recorded within the five-kilometre buffer of the 

burnt area, but not inside the burnt area, are all associated with habitats which are either not 

present or rare in the burnt area (e.g. limestone caves, and Eucalyptus globulus and E. ovata forest 

and woodlands).  

Table 4.8: Threatened fauna records from the fire-affected and adjacent areas. 

   Status  Number of records 

G
ro

u
p

 SCIENTIFIC NAME COMMON NAME 

TS
P

A
 

EP
B

C
A

 

B
e

st
 

P
re

ci
si

o
n

 

(m
) 

B
u

rn
t 

ar
e

a 

1
 k

m
 b

u
ff

e
r 

1
-5

 k
m

 

b
u

ff
e

r 

Invert Hickmanoxyomma 
gibbergunyar 

cave harvestman or 
Mole Creek cave 
harvestman 

r  100   23 

Invert Pseudotyrannochthonius  
typhlus 

cave pseudoscorpion 
(mole creek) 

r  100   10 

Invert Tasmanotrechus cockerilli cave beetle (Mole 
Creek) 

r     22 

Vert Accipiter novaehollandiae grey goshawk e  100  3 7 

Vert Aquila audax subsp. fleayi Tasmanian wedge-
tailed eagle 
 

e EN 100 6 7 27 

Vert Dasyurus maculatus 
subsp. maculatus 

spotted-tailed quoll r VU 25 16 11 32 

Vert Dasyurus viverrinus eastern quoll  EN 10 35 16 98 

Vert Lathamus discolor swift parrot e CR 1,850   1 

Vert Sarcophilus harrisii Tasmanian devil e EN 5 14 22 210 

Vert Thylacinus cynocephalus thylacine x X   3 4 

Vert Tyto novaehollandiae 
subsp. castanops 

masked owl (e) (VU)  1 1 1 

TSPA codes: e= endangered, x = extinct, r=rare 
EPBC codes: CR= critically endangered; EN=endangered; VU= vulnerable, X = extinct. Brackets indicate the 
nomination is unofficial. 

4.3.3. Threatened invertebrate fauna  

No threatened invertebrate fauna are recorded in the NVA for the burnt area and only three records 

within a five kilometre radius of the boundary (Table 4.8). Of the threatened invertebrates listed for 

the TWWHA (Mallick and Driessen 2005), most occur in habitats unlikely to have been directly 

impacted by the fire (freshwater, caves and beach habitats). Only one threatened invertebrate 

known from the TWWHA has potential habitat in the burnt area. This is the Ptunnara brown 
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butterfly (Oreixenica ptunarra) which is restricted to native grassland, but is absent from the dry 

lowland grasslands of the Midlands and the cool wet grasslands of the western Central Plateau, 

favouring only Poa tussock grassland in areas of intermediate rainfall and temperature above 400 m 

elevation. It occurs most commonly in areas such as the Surrey Hills, southern Central Plateau and 

the Midlands (Neyland 1992). Although the grasslands in the burnt area have not yet been 

specifically surveyed for this threatened butterfly, surveys of grasslands in other parts of the Mersey 

catchment have so far not yielded any positive records and are considered unlikely to support 

significant populations due to inappropriate climate and/or fire history (Neyland 1992).  

Conduct post-fire monitoring of invertebrates in burnt and unburnt grasslands near Lake 

Mackenzie, providing appropriate sites can be identified. This would add value to the investigation 

of resilience of invertebrates to fire in montane grasslands and provide insights into the effects of 

a high-intensity fire (see Task 1.4.e page 107).  

4.3.4. Other fauna values 

The upper Mersey Area is listed on the Australian Heritage Database (a non-statutory archive of the 

Register of the National Estate; place ID 102479, file No. 6/03/032/0068). Among the natural values 

of the region which were considered to qualify it for listing on the National Estate is the importance 

of the regional fauna, which also contributes to the outstanding universal value of the TWWHA. The 

fauna includes indicators of past evolutionary and biogeographic processes, including disjunct and 

endemic taxa (Eberhard et al. 1991; Coy et al. 1993; Mesibov 1996).  

Fauna associations with Threatened Vegetation Communities and cave habitats 

The fate of faunal communities is linked with the fate of the plants and vegetation communities they 

depend on. Most vegetation types and their associated fauna are relatively resilient to fire. Table 4.9 

briefly considers the implications for fauna associated with the 1,280 ha of threatened vegetation 

communities that were burnt in the Mersey Forest Fire Complex. 

Cave invertebrate communities are one significant value which may have suffered indirect impacts 

from changes in water chemistry and purity due to fire in the upper catchments. These potentially 

impacted communities include the rare and threatened endemic Mole Creek cave harvestman 

spider (Hickmanoxyomma gibbergunyar), and the primitive endemic Tasmanian cave spider 

(Hickmania troglodytes). However, the probability of significant or long-term impact is small given 

the very small proportion of karst catchments burnt in this fire. 
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Table 4.9: Faunal community implications in threatened vegetation communities. 

Threatened 
community 

Known characteristics Possible impacts and 
potential monitoring 

Highland 
grassy 
sedgeland 
 

 Vegetation considered to be resilient to and benefit 
from occasional fire. Fauna likely similar. 

 Preliminary surveys of invertebrate communities in 
burnt and unburnt montane grasslands at Lees 
Paddocks and the Vale of Belvoir indicate little 
difference in community composition between burnt 
and unburnt grassland one year after low–moderate 
intensity fire (M. Driessen unpublished data). 

Post-fire monitoring of 
invertebrates in burnt and 
unburnt grasslands near Lake 
Mackenzie would add value to 
the investigation of resilience 
of invertebrates to fire in 
montane grasslands and 
provide insights into the 
effects of a high-intensity fire. 
This depends on finding 
suitable sites to monitor.  

Cushion 
moorland 

 

 Cushion plants provide shelter and food for fauna, 
particularly invertebrates.  

 Likely to be a number of endemic and possibly 
relictual invertebrate species associated with this 
habitat, but they have been poorly surveyed.  

 Tasmanian endemic species the Oecophoridae moth 
(Nemotyla oribates) shelters within cushion plants 
and comes out to graze the foliage at night (Nielsen 
et al. 1992). It has been recorded from several 
species of cushion plant, however not from 
Abrotanella forsteroides to date. 

As previously stated this 
community may have the 
potential to recover fully from 
the fire impacts, suggesting 
faunal communities may also 
be able to recover. 

Athrotaxis 
cupressoides 
woodland 
and rainforest 
 

 The fauna of endemic conifers is poorly studied.  

 Only invertebrate fauna is likely to be dependent on 
conifers and as a result be impacted by their loss due 
to fire.  

 Yaxley (2000) surveyed some of the invertebrate 
fauna of this community but, with a few exceptions, 
the invertebrates were not identified to species level. 
Thus the diversity and endemicity of the invertebrate 
community could not be assessed.  

 Compared with Eucalyptus spp. and Acacia spp., 
conifers are relatively poor hosts for insects 
(Kirkpatrick et al. 1993), but they are likely to contain 
endemic and relictual taxa, only a few of which have 
been documented. 

 Athrotaxis cupressoides is the host plant of an 
endemic day-flying moth (Dirce aesiodora) and the 
endemic leaf-roller moth (‘Tortrix’ dyschroa) whose 
larvae bore into the tips of branchlets and pupate 
within. 

This is a fire-killed community 
and the permanent loss of this 
vegetation type will result in 
localised loss of habitat for 
dependent fauna. 
 

Sphagnum 
peatland 
 

 Sphagnum peatlands provide habitat for animals 
with a narrow range of environmental tolerances, 
providing high humidity for moisture-loving animals 
(Whinam et al. 1989).  

 A diverse range of invertebrate groups has been 
recorded from Sphagnum peatlands; these groups 
have a wide distribution beyond Sphagnum.  

 Likely refuge for primitive, relictual and rare species 
(Whinam et al. 1989), but further survey work is 
required to confirm this.  

The permanent loss of this 
vegetation type will result in 
localised loss of habitat for 
dependent fauna. 
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Endemic fauna 

Other fauna species contributing to the outstanding universal value of the TWWHA include endemic 

fauna. Among these at least 18 endemic birds were recorded from the fire-impacted area (Table 

4.10). Other Tasmanian endemic fauna found in the burnt area are included in the list in Table 4.11. 

Table 4.10: List of endemic birds reported for the burnt area. 

SCIENTIFIC NAME COMMON NAMES 

Acanthiza ewingii Tasmanian thornbill 

Acanthiza pusilla brown thornbill 

Acanthornis magna scrubtit 

Anthochaera chrysoptera subsp. tasmanica little wattlebird 

Anthochaera paradoxa yellow wattlebird 

Aquila audax subsp. fleayi Tasmanian wedge-tailed eagle 

Colluricincla harmonica subsp. harmonica grey shrike-thrush 

Coracina novaehollandiae black-faced cuckoo-shrike 

Coturnix ypsilophora subsp. ypsilophorus brown quail or swamp quail (ssp. of brown quail) 

Gallinula mortierii Tasmanian native hen 

Lichenostomus flavicollis yellow-throated honeyeater 

Melanodryas vittata dusky robin 

Melithreptus affinis black-headed honeyeater 

Melithreptus validirostris strong-billed honeyeater 

Ninox novaeseelandiae subsp. leucopsis southern boobook 

Platycercus caledonicus green rosella 

Sericornis humilis Tasmanian scrubwren 

Strepera fuliginosa black currawong 

 

Other endemic fauna includes four mammals: the common ringtail possum (Pseudocheirus 

peregrinus subsp. viverrinus), the long-tailed mouse (Pseudomys higginsi), Tasmanian bettong 

(Bettongia gaimardi) and Tasmanian pademelon (Thylogale billardierii); two reptiles, the ocellated 

skink (Niveoscincus ocellatus) and the Tasmanian tree skink (Niveoscincus pretiosus); as well as 

invertebrates such as the burrowing crayfish (Ombrastacoides leptomerus) which was located within 

Sphagnum peatland within the fire area.  

Primitive fauna 

Representatives of primitive fauna groups known from the burnt area include two frogs, the brown 

froglet (Crinia signifera) and the endemic Tasmanian froglet (Crinia tasmaniensis), the two quoll 

species (discussed above under threatened vertebrate fauna), short-beaked echidna (Tachyglossus 

aculeatus) and the swamp rat (Rattus lutreolus). Of these, the swamp rat was only recorded for the 

first time within the burnt area during the post-fire camera trapping surveys (see survey results, 

Section 5.4). Although the swamp rat was present immediately post-fire, previous studies of this 

species and other small mammals demonstrate that populations in burnt areas reduce dramatically 

for at least four years post-fire, although the duration may depend on the time taken for the 

vegetation to recover to a suitable density to protect animals from predators (Driessen 1999, 2010). 

Swamp rats occupy buttongrass moorland and sedgeland habitats for both shelter and food 

(Driessen 2010).  
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Other significant fauna 

Other fauna of conservation significance are those listed on the Nature Conservation Act 2002 

schedule, which affords them some additional level of protection against human impact, although 

they are not yet considered threatened (Table 4.11). Of the 29 species on this list which are recorded 

from the burnt area, the dusky antechinus (Antechinus swainsonii subsp. swainsonii) is considered to 

be of most significance. Although it is not a Tasmanian endemic and is not currently considered 

threatened, it is an example of a carnivorous marsupial and so is considered globally unusual, its 

presence in the TWWHA contributing to the outstanding universal value of the property. Fire is likely 

to reduce shelter, increasing threat of predation, while reduced abundance of prey species such as 

lizards and skinks is also likely to result in reduced populations of the dusky antechinus until the 

vegetation recovers.  

Table 4.11: List of fauna from the burnt area listed on Schedule 2 of the Nature Conservation Act 2002. 

SCIENTIFIC NAME COMMON NAMES Endemic  

Acanthiza ewingii Tasmanian thornbill yes 

Acanthiza pusilla brown thornbill yes 

Antechinus swainsonii dusky antechinus yes 

Anthochaera paradoxa yellow wattlebird yes 

Anthus novaeseelandiae richards pipit  

Bettongia gaimardi Tasmanian bettong Yes 

Coracina novaehollandiae black-faced cuckoo-shrike yes 

Crinia signifera brown froglet  

Crinia tasmaniensis Tasmanian froglet yes 

Dasyurus viverrinus eastern quoll  

Drysdalia coronoides white-lipped snake  

Gallinula mortierii Tasmanian native hen yes 

Hirundo neoxena welcome swallow  

Lichenostomus flavicollis yellow-throated honeyeater yes 

Malurus cyaneus superb fairy-wren  

Melanodryas vittata dusky robin yes 

Melithreptus affinis black-headed honeyeater yes 

Melithreptus validirostris strong-billed honeyeater yes 

Ninox novaeseelandiae subsp. leucopsis southern boobook yes 

Niveoscincus ocellatus ocellated skink yes 

Niveoscincus pretiosus Tasmanian tree skink yes 

Phylidonyris pyrrhopterus crescent honeyeater  

Platycercus caledonicus green rosella yes 

Pseudomys higginsi long-tailed mouse yes 

Rattus lutreolus swamp rat  

Sericornis humilis Tasmanian scrubwren yes 

Strepera fuliginosa black currawong yes 

Tachyglossus aculeatus short-beaked echidna  
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5. Field survey results 
This section presents observations and data gathered in field work in the four months following the 

fire. The impact of the fire on soils, flora, fauna and geomorphology are closely interwoven. They are 

described below in that order.  

The desktop analysis of flora and fauna species records could find no evidence of particular hot spots 

of conservation significance, instead conservation-significant biota, including threatened species, are 

distributed widely throughout the area. Previous studies have demonstrated that high richness 

levels of palaeoendemic and other endemic flora are associated with treeless highland and 

rainforest communities in Tasmania (Kirkpatrick and Brown 1984; Jordan et al. 2016), while grassy 

vegetation and riparian habitats are known to be important for a large proportion of the threatened 

flora with potential to occur within the region. The greatest geomorphic values likely to have been 

impacted by the fires were the peatlands associated with Sphagnum and highland sedgeland 

vegetation communities. For these reasons ground surveys were largely restricted to threatened 

highland vegetation communities, peatland areas and other highland areas within the TWWHA, 

rather than the forest habitats of lower elevations in other reserves and tenures. 

5.1. Impacts on soils and organic deposits 
This section describes the observed immediate impacts of fire on soils and organic deposits. The 

most extreme impact observed was the combustion of organic soil horizons, which in some cases 

removed the entire organic layer from the profile, and in deeper peats reduced the depth of soil by 

up to 50 cm. A less immediately dramatic impact is the physical exposure and changed hydrology 

caused by the loss of vegetation cover. This exposes the soil to ongoing loss through mechanical 

erosion processes of frost, wind and water erosion. In organic soils, this also alters biological 

processes, changing the balance between decomposition and addition of new biomass to the soil 

and potentially causing further soil loss. Therefore, the potential impact of the fire on soils is 

inherently bound up with the impact on vegetation. For this reason, some comment on vegetation 

damage is made here, but for a full description see Section 5.2 below.  

5.1.1. General soil observations 

Soils vary greatly within the fire area. They include: very rocky mineral soils on the slopes and gentle 

rises, dermosols (alpine humus soils) associated with grasslands and grassy sedgelands; and organic 

soils and peats associated with Sphagnum bogs and alpine sedgelands. In the wet and cool 

environment of this area of the TWWHA decomposition rates are slow, so that even the mineral soils 

typically have a surface horizon that is sufficiently organic to burn. Combustion of organic surface 

horizons was observed in all environments.  

Typically, an organic soil is structured with younger, less decomposed plant material near the 

surface, and denser, more decomposed material at depth. In some soils, it can be difficult to define 

where the plant zone ends and the soil zone starts, given that the soil itself consists of easily 

identifiable plant remains (Figure 5.1.1 A). The surface layers of an organic soil are relatively 

flammable, being more fibrous, better aerated and further from the water table than the denser, 

more decomposed and saturated lower layers (Figure 5.1.1 B). As a result, examples of fire burning 

the surface layers are far more frequent than deep combustion. Some organic horizon usually 
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remains present, except on the shallow mineral soils of the bedrock rises associated with alpine 

shrublands and Eucalyptus coccifera woodlands (Figure 5.1.1 C). 

Observations suggest that shallow partial loss of the most fibrous surface layer of the organic 

horizon is widespread (e.g. Figure 5.1.1 D). This loss is usually restricted to the top few centimetres 

of soil, and whilst sufficient to expose and kill some rhizomes and soil-stored seed, a significant 

proportion remains viable. Low-density resprouting and germination was observed in these areas in 

the first five months post-fire.  

In some places combustion of soils was deeper, and in these situations there were no observations 

of resprouting or seed germination, implying the death of all roots and seedbanks. In addition to this 

biological loss, such fire often removes much or all of the more fertile fibric peat from the top of the 

soil profile, leaving a far less hospitable bed of ash (Figure 5.1.1 E) or exposed dense and humified 

lower peat horizon (Figure 5.1.1 F). Recovery of the vegetative soil cover in these areas is likely to be 

dependent on seed dispersal or spread of plant growth from adjacent areas and so is likely to be 

incremental and slow, potentially taking many decades (Bridle et al. 2001; Kirkpatrick et al. 2010). 

However, a minimum loss of five to ten centimetres is probably required to achieve this effect, 

although this varies with location and vegetation type. Estimating the precise depth which has been 

lost is often difficult, given that there may have been an uneven surface, a variable depth of fibric 

horizon prior to the fire, and difficulty defining the boundary between live vegetation mat and 

organic soil. This is particularly the case in Sphagnum peatlands (Figure 5.1.2 A).  

Patches of deep soil combustion vary in size, but are typically restricted to areas of several square 

metres in a complex mosaic of burnt and unburnt soil. They were most often observed in the 

following environments: 

 Deeper organic soils in relatively well drained areas such as stream banks (Figure 5.1.2 B) or 

areas disturbed by road or canal construction;  

 Broad very gently sloping areas of alpine sedgeland or grassy sedgeland (Figure 5.1.2 C), 

 Cushion moorland, where cushion plants create fibrous peat that is elevated above the general 

soil surface and so liable to be relatively dry (Figure 5.1.2 D); and  

 Very deep Sphagnum peat where shrubs or trees acted as wicks to carry the fire deeper into the 

profile (Figure 5.1.2 E).  
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A. B. 

  
C. D. 

  
E. F. 

Figure 5.1.1: Burnt soil features. 
A. Burnt surface of sedgeland peat, rhizome-rich soil and plant zone intergrade. B. Intact organic soil at Ritters 
Plain beneath grassy sedgeland, showing layers potentially lost in fires. C. Burnt organic horizon within 
Eucalyptus coccifera woodland near Yeates Lagoon. D. Grassy sedgeland near Yeates Creek with extensive 
shallow burning of the soil surface. E. Deeply burnt (>15 cm) alpine humus soil in grassy sedgeland, Ritters 
Plain. F. Extensive soil combustion exposing shrub roots and the top of the humic horizon, Jacks Creek. 

Fibric peat, often partially 
lost in shallow burns. 

Hemic peat, lost in less 
frequent deeper burns.  

Increasingly sapric peat, 
still has potential to burn. 
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A. B. 

  
C. D. 

 

 

E.  
Figure 5.1.2: Burnt soil features continued. 
A. Highly variable depths of peat lost from Sphagnum in Jacks Valley. Tape is 60cm long. B. Peat losses on 
stream banks, Yeates Creek area. C. Ash and burnt soil in alpine sedgeland at Lake Bill. D. Partially burnt 
cushion plant, north of Lake Mackenzie. E. Deep peat losses where a Richea scoparia led fire into the 
Sphagnum at Ritters Plain. 
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5.1.2. Soil survey results 

Soil combustion data has been collected from over 1,500 points on transects totalling around 1,800 

m in length. Fire-damage survey results for the vegetation communities surveyed – buttongrass 

moorland, cushion moorland, alpine heathland, Sphagnum in pure stands or associated with 

Athrotaxis cupressoides or Richea scoparia, and sedgeland/grassy sedgeland – are described below 

(Table 5.1, Table 5.2, Table 5.3, and Figure 5.1.3). Note that the vegetation type specified in this data 

refers to the plants growing at the sample point, rather than the community as a whole. For 

example, in a Sphagnum bog, some points will fall in hollows vegetated with graminoids.  

Table 5.1: The frequency of soil loss by vegetation type, and average depth of loss where loss occurred. 

Vegetation Number of points 
% of points where 

loss occurred. 
Average soil loss where 

it occurred (cm) 

Buttongrass 104 1 5.0 

cushion moor 71 28 6.0 

Heath 42 2 15.0 

Sedgeland / grassland 639 5 8.9 

Sedge/fern over Sphagnum 479 21 12.1 

Richea scoparia over Sphagnum 101 53 7.6 

Athrotaxis cupressoides over 
Sphagnum 

36 28 12.1 

Sphagnum total 616 27 10.6 

 

Table 5.2: Percentage of points in each fire-damage class scores (0-6) by vegetation type across all transects (0 
= unburnt, 6 = severely burnt see Table 3.2 for definitions). 

Vegetation 0 1 2 3 4 5 6 
Number of 

points 

Average 
soil loss 

(cm) 

Buttongrass 1 54 21 23 0 1 0 104 5 

cushion moor 8 8 1 28 25 28 0 71 6 

Heath 0 19 67 5 7 2 0 42 15 
Sedgeland / 
grassland 12 41 29 4 9 2 3 639 8 

Sedge/fern over 
Sphagnum  23 3 7 19 28 13 8 479 12 
Richea scoparia 
over Sphagnum 3 1 4 13 26 28 26 101 8 
Athrotaxis over 
Sphagnum 28 0 6 8 31 22 6 36 12 

Sphagnum total 20 3 6 17 27 16 11 616 11 

 

Burn depths were only estimated for fire-damage class 5 and 6 (most severely damaged), and 

therefore reflect the average depth burnt where a smouldering fire occurred, rather than the 

average across all sample points. 
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Figure 5.1.3: Percentage of samples within each fire-damage class by vegetation type. See Table 3.2 for 
definitions of fire-damage classes (0 = unburnt, 6 = severely burnt). 

Buttongrass moorland 

Buttongrass moorland was only sampled at Lake Bill where the patch was almost entirely burnt, with 

few hummocks escaping the fire (Table 5.2, Figure 5.1.3). The soil surface retained unburnt mosses, 

lichens or litter at about half of the sampled points (fire score 1). The rest of the samples recorded 

either a singed soil surface (score 2) or else the occurrence of some combustion on the edge of 

individual tussocks of Gymnoschoenus sphaerocephalus (buttongrass), where they are raised above 

the general soil surface (score 3). This component of the vegetation at this location appears to have 

been robust to the fire. However, note that other components of the soil and vegetation is this area 

were far more vulnerable, and significant soil losses did occur in both areas of grassy sedge and 

Sphagnum between buttongrass tussocks (Figure 5.1.4 A). 

Sedgelands/grassy sedgeland 

The data from sedgeland suggests that soils beneath this vegetation are robust, with 82% of survey 

points either unburnt or with minor surface damage (scores 0 – 2, Table 5.2). However, this masks 

significant variability in the way fire behaved in this soil. Graminoids occurred in two contexts in 

these surveys. They occupied small pockets in the hollows of Sphagnum mires or between 

buttongrass tussocks, and as broad areas on valley flats. Observations suggest that the former 

context is relatively robust. Although the vegetation may have burnt, the bulk of these soils usually 

remained intact (score 1 or 2) (e.g. Figure 5.1.4 B). In contrast, in broad areas of sedgelands and 

grassy sedgelands (e.g. at Ritters Plain and Lake Bill), fire was more likely to enter the soil and when 
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this occurred significant depths of soil were lost across relatively broad areas (fire score 6, e.g. Figure 

5.1.4 C). If the Ritters Plains survey is examined on its own, 22% of points had significant surface 

charring (score 4) and 29% of points fell in deeply burnt areas (score 6) (Table 5.3). The grassier 

sedgeland communities, occurring in slightly drier situations, were sometimes more severely 

impacted but were also more likely not to have burnt at all.  

Table 5.3: Percentage of point samples in each vegetation type at Ritters Plain by fire-damage class (see note 
below table).  

Vegetation 0 1 2 3 4 5 6 
Number of 

points 

Average 
depth 
burnt 

(cm) 

Sphagnum 8 0 5 7 25 7 49 61 12 

Sedgeland / grassland 25 9 14 1 22 0 29 77 8 

Note: Burn depths were only estimated for fire-damage class 5 and 6 (most severely damaged), and therefore 

reflect the average depth burnt where a smouldering fire occurred, rather than the average across all sample 

points. The definition of fire-damage classes is provided in Table 3.2. 

Alpine heathland 

Soils in alpine heathland were the most robust of those sampled, possibly because this vegetation 

typically grows in drier, rocky areas and has a relatively thin organic horizon. All of the sample points 

in this area had burnt vegetation, but soil damage was mostly limited to surface singeing. 

Observations suggest that in this environment, significant loss of soil material was restricted to small 

areas at the base of shrubs, and to thin rock-plate soils developed under long lived shrubs growing 

prostrate across rocks.  

Cushion moorland 

Of the cushion plants sampled, only 16% were either unburnt or had passed through the fire intact 

(scores 0 and 1 respectively) (Table 5.2), suggesting that this vegetation type was highly flammable 

under the January 2016 fire conditions. Only 1% of cushions had been singed and not suffered 

significant loss of internal cushion biomass (score 2), showing that cushions were highly vulnerable 

to extensive damage. Observation suggests that the most vulnerable part of the cushions are the 

margins (Figure 5.1.4 F). Once fire entered the cushion, it often appears to have smouldered for 

extensive periods, often destroying a significant proportion or the entire cushion (Figure 5.1.5 A). At 

28% of the sample points there was some combustion of the internal cushion peat to an average 

depth of 6 cm (Table 5.1, Table 5.2).  

Sphagnum and sedge/fernland, Richea scoparia and Athrotaxis cupressoides 

Sphagnum peatlands were observed at several sites.  The valley-floor peatland at Pine Bog south of 

Lake Mackenzie was the largest, spanning the floor of a narrow valley for roughly 270 metres. This 

peatland had a median peat depth of 1.8m, and a maximum depth that exceeded the probe length 

of three metres. Other peatlands were examined near Yeates Tributary, which generally exceeded 

the depth of a 1.3m probe, and at Ritters Plain, where the peat depth averaged 1.2 m. 

Soil fire damage was assessed at 616 sample points in areas dominated by Sphagnum (Table 5.2). As 

the overstorey species appeared to have a strong influence on the fire impact, the survey was 
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divided into points with a sedge and fern overstorey, points with a Richea scoparia overstorey and 

points with an Athrotaxis cupressoides overstorey.  

Two sources of error in the peat-depth lost and fire-damage data should be acknowledged. 

Estimates of the depth of peat lost were made with reference to surrounding intact peat. However, 

this was frequently difficult to do, given in some cases broad areas of peat lost, the undulating pre-

fire topography and the very fibric nature of the surface Sphagnum peat. The approximate nature of 

the peat-loss figures, and their probable underestimation, must be acknowledged here. Estimates of 

fire-damage classes 1 and 2 were difficult to differentiate within a few months after the fire. In both, 

emergent plants are burnt or scorched, and the two are differentiated by whether the growing tips 

of Sphagnum are left alive (score 1) or severely scorched (score 2). By May 2016, dieback of surface 

Sphagnum due to exposure to UV and wind (Whinam et al. 2010) made differentiating these two 

classes very difficult. 

Overall, 20% of points in Sphagnum were unburnt (score 0) (Table 5.2). Minor damage (scores 1 and 

2) occurred at only 9% of points, emphasising that at the remaining 71% of points where the fire did 

burn, it caused significant damage. The long-term viability of the hummock was threatened where 

the hummock was undermined (score 3, 17%), Sphagnum was killed with minor loss of peat (score 4, 

27%), or Sphagnum was killed with significant loss of peat (scores 5 and 6, 27%). Where peat was 

lost, the average depth was 11 cm (Table 5.2). 

The type of vegetation associated with the Sphagnum had a strong influence on the fire impact 

(Table 5.2). Sphagnum under graminoids and ferns or with an overstorey of Athrotaxis cupressoides 

trees was more likely to survive unburnt (23% and 28% respectively), while only 3% of Sphagnum 

under Richea scoparia shrubs was unburnt. The association of unburnt Sphagnum and A. 

cupressoides trees is likely to reflect the survival of both in waterlogged areas close to pools (Figure 

5.1.5 B). Sphagnum that survived fire (score 1 and 2) was more likely under sedge and ferns (10%, 

Figure 5.1.5 C), than A. cupressoides trees or Richea scoparia shrubs. Combustion of peat (score 4, 5 

and 6) was most likely under R. scoparia shrubs (Figure 5.1.5 D), with 80% of points damaged and 

average depth lost of 8 cm. Under A. cupressoides trees, combustion of peat occurred at 59% of 

points (e.g. Figure 5.1.5 E).  

  



       
 

61 

 

 

 
A. 

 
B. 

 
C. 

 
D. 

 
E. 

 
F. 

Figure 5.1.4: Examples of the distribution of burnt soil features across a range of vegetation types. 
A. An area of buttongrass near Lake Bill. Note the relatively small damage to the buttongrass tussocks, in 
contrast to the significant soil losses in the matrix of Baloskion australe sedgeland indicated by pale ash 
between the tussocks. B. A patch of sedgeland beside Sphagnum peatland at Ritters Plain. The graminoids are 
regenerating in the sedgeland on the right. No regeneration is occurring in the deeply burnt Sphagnum on the 
left. C. A broad area of gently sloping grassy sedgeland deeply burnt at Lake Bill. D. Limited soil loss around 
roots of shrubs near Yeates Creek. E. Rock-plate soil near Yeates Creek. This soil was not completely burnt, but 
will be rapidly removed by mechanical erosion now the vegetation is gone. F. A patch of cushion plants at Lake 
Bill showing soil losses (score 4 or 5) on cushion margins. 
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B. 

 
C. 

 
D. 

 
E. 

 

Figure 5.1.5: Further examples of the distribution of burnt soil features across a range of vegetation types. 
G. Significant undercutting of cushions by marginal smouldering at Lake Bill. H. Some unburnt Sphagnum and 
Athrotaxis cupressoides trees adjacent to a pool south of Lake Mackenzie. I. Fire-damage class 1 in Sphagnum 
with emergent graminoids, south of Lake Mackenzie. J. A large area of complete Sphagnum death and a 
significant depth of peat combustion near Jacks Lagoon. K. Combustion of Sphagnum and peat at the base of 
an A. cupressoides, sufficient to expose part of the root system of the tree. 
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5.2. Impacts on other geodiversity (fluvial and rock spalling) 
Fire can impact many aspects of hydrology, geomorphology and geochemistry (Shakesby and Doerr 

2006). This section describes the most obvious impacts of the fire on the non-soil geodiversity in the 

Lake Mackenzie area. 

5.2.1. Fluvial processes 

Fluvial systems identified in the desktop analysis potentially damaged by fire include the valley floor 

wetland pool complexes and moderately sloping alluvial/peat streams. 

Pool complexes 

The pool complexes within the burnt area occur on a broader scale than have been described 

elsewhere in Tasmania (Kirkpatrick and Gibson 1984, Whinam and Kirkpatrick 1994). For example, a 

single pool complex on a tributary of Yeates Creek covers well over 100 ha. Pool complexes are 

widespread through the burnt area, with the most extensive patches in the Yeates Creek and Gun 

Lagoon Creek catchments. A quick examination of satellite images and aerial photography suggests 

that they are far less common further to the south in areas covered by ice during the last glacial 

maximum, but that similar features are found again east of the former ice cap, from Lake Ada north 

and east to the Western Tiers. It is likely that when better described, these pool complexes will be 

recognised as an important component of Tasmania’s geodiversity, having significant conservation 

value because of their scale and variety. 

Pools are highly variable within and between complexes. The common themes are that the pools 

occur in generally low-gradient areas on the valley-fill deposits of peat overlying dolerite clay with 

intermittent boulders. Pools are controlled by peat rather than boulders. They vary in terms of the 

vegetation in which they occur, form and density, hydrology and relationship to channelised flow. 

Some of this variability can be seen in Figure 5.2.1. 

Pool complexes are mostly found in alpine sedgeland. They also occur in Sphagnum peatlands, but 

these examples are far less extensive and distinctive than the sedgeland forms. In contrast to pool 

systems described at Newdegate Pass and Mt Wellington, cushion bolsters seldom occur on pool 

walls. Rather, the walls are dominated by Baloskion austral and Astelia alpina, which also dominate 

in the surrounding terrestrial vegetation. 

In form, pools are highly variable (Figure 5.2.1 A and B).  They may be rounded or elongate in shape, 

with either a simple or highly irregular outline. If elongate, they may be perpendicular to the slope, 

like classic string bogs of the northern hemisphere, or they can be aligned downslope. Some are so 

sinuous it seems probable they are remnants of stream channels. Pools vary in size from a few 

square metres to almost a hectare. Boulders often but not always appear in the base and sometimes 

but not always in the pool. Pools can be isolated, or occur in such dense clusters that ponds occupy 

over half the area, with walls between ponds only 20 cm thick (Figure 5.2.1 C). The walls are peat, 

fibrous at the surface (Figure 5.2.1 D) and more humified below water level. At the downstream end 

of the pools, the walls are raised above the height of the plane and can hold water above the 

general ground surface. 
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Hydrologically, there is a continuum between pools that have no obvious inlet or outlets and are 

presumably fed and drained by groundwater, through to pools that are connected to streams. An 

intermediate form comprises pools with tiny vegetation-controlled overflow channels (e.g. Figure 

5.2.1 E). These are typically around 10 cm wide, and prior to the fire would have been masked by 

vegetation. Based on limited fieldwork, some pools have mossy bases and appear to dry frequently, 

while others appear permanently wet. Catchment areas vary widely, with pool complexes in 

headwater valleys with a contributing area of only a few hundred square metres, through to the 

complex around Yeates Lagoon which prior to canal construction had a catchment area of over 

7 km2. 

It appears that in the undisturbed state, the vegetation and peat of these wetland systems function 

to distribute water across the plain. This distribution has the effect of diffusing stream power, so 

that the resistance to erosion offered by the dense vegetative mat is far greater than the stream 

power available to carve a channel. In this situation, the vegetation is free to grow in any area not 

too waterlogged, developing further peat as it grows. Thus, the pattern of pools is perpetuated. 

Degradation of the pool complex could occur if a disturbance to the system changes the balance of 

between vegetation and stream power. This would promote the development of a single thread 

channel at the expense of the pool network. 

Low to moderate slope alluvial/peat streams 

Two forms of stream channel were observed in low to moderate slope peatlands and alluvial 

deposits, mainly in the Yeates Tributary and Jacks Lagoon catchments. They are described very 

briefly below. Note that the two types tend to intergrade. Other forms of channel were also seen, 

such as step-pool sequences on steeper boulder controlled reaches, and an alluvial fan with an 

active set of distributary channels. However, these are not described further as their bed and banks 

are dominated by clasts well beyond the competence of the stream, so are not viewed as having a 

high risk of post-fire degradation. 

Pool-complex streams: This channel type occurs in pool complexes in close proximity to pools. The 

channels are typically small, with a very small discharge. The cross-section is highly variable, but is 

typically in the order of 1 to 1.5 m wide and 0.4 to 0.8 m deep and is dominated by wide, shallow 

sections. At times the large variability in channel width creates the impression that, rather than a 

continuous channel, the stream is merely a series of short connections between some of the pools in 

the pool complex. Multiple channels are often present. Where clear, the planform is sinuous to 

wandering. Boulders outcrop on the bed and sometimes the banks. Otherwise, the banks are hemic 

peat or well vegetated fibric peat. Riffles are usually at least partly controlled by boulders, 

sometimes in combination with vegetated peat. It is rare for riffles to be entirely peat-controlled. 

Anastomosing tunneling streams: This channel type occurs on areas of slightly higher slope and 

more organised drainage than the pool-complex streams. Generally, there are relatively few pools 

close to the channel in these areas. Typical areas are immediately up and downstream of steps in the 

broader landscape. For example, on the Yeates Tributary, this type of channel occurs both upstream 

and downstream of the steep boulder-cascade step between the upper and lower areas of pool 

complex.  
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A.  
 

B.  

C.  
 

D.  

E.  

Figure 5.2.1: Fluvial features of pool complexes in the Yeates Tributary catchment.. 
A. and B. Some of the variety in pool form and density in the pool complexes on Yeates Tributary. C. Narrow 
pool walls in the upper pool complex on Yeates Tributary. D. Fibric peat forming a raised wall of a pool near 
Yeates Creek. E. Tiny overflow channels between pools near Yeates Creek.  Channels are around 10 cm wide, 
controlled by vegetation and peat rather than boulders. 

These channels tend to be larger than the pool-complex streams, with much larger discharge. Cross- 

section tends towards narrow and deep; they divide frequently into multiple threads and have a 

‘chunnel’ form – part open channel and part tunnel (Figure 5.2.2 E). This makes the channel 

planform very difficult to describe. Where visible, the channels are highly variable in cross section 

from very narrow and deep (e.g. 0.5m wide and 0.6m deep, e.g. Figure 5.2.2 C), to large and shallow 

(2 m wide by 1 m deep, e.g. Figure 5.2.2 D) and small (0.3 m wide by 0.4 m deep). Deeper sections of 
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channel have boulders outcropping on the bed, some riffles are rock controlled while others are 

vegetation and soft sediments. Banks are typically undercut, with fibric peat overlying a humic peat 

(Figure 5.2.2 F). Where banks are particularly high, a gravelly clay mineral material may be exposed 

at the base. 

A.  B.  

C.  D.  

E.  F.  

Figure 5.2.2: Examples of stream character in the Yeates Tributary catchment.  
A. A pool-complex stream showing meandering planform, with a wide shallow cross-section. B. Pool-complex 
stream in a section dominated by pools. C. A narrow straight section of an anastomosing tunnelling channel. D 
A wide section of anastomosing tunnelling stream. E. A section of channel disappearing into a tunnel reach. F. 
Stream banks showing fibrous upper bank and undercut into underlying humic peat in an anastomosing 
tunnelling reach. 



       
 

67 

 

Fire impacts on fluvial systems 

The potential for degradation of pool complexes and streams is demonstrated by incision along an 

old vehicle track crossing on a tributary of Yeates Creek. A channel has formed through a series of 

headcuts on the track, capturing flow from the surrounding plain. At its maximum size, the channel 

is now one metre deep and five metres wide. The bed has incised into the clay underlying the peat, 

and the broad banks were exposed to frost heave and showed signs of ongoing erosion (Figure 5.2.3 

A and B). It is interesting to note that, at least in the wet conditions observed, this incision had not 

resulted in drainage of nearby pools (Figure 5.2.3 C). 

Fire could promote degradation of the pool complexes and streams either directly through 

combustion of the peat-pool walls, or indirectly, as roots of plants killed by fire decompose and 

cause a reduction in the mechanical strength in the peat in pool walls or stream banks.   

Combustion of fluvial features 

Although shallow combustion of the peat surface was observed in pool complexes, (see Figure 5.2.3 

A to D), no combustion of pool walls or stream banks was observed that would be sufficient to alter 

hydrology or fluvial processes. Direct degradation of these systems is therefore likely to have not 

occurred or to have been very restricted in occurrence. 

Combustion of the upper parts of stream banks on anastomosing tunnelling streams was frequently 

observed in several areas on Jacks Creek (Figure 5.2.3 D) and Yeates Tributary (Figure 5.2.3 E). This 

has changed the form of the channel, and in places reduced the length of tunnel sections. 

Potential post-fire erosion of fluvial features. 

Combustion of peat in the near-channel zone has created a surface vulnerable to erosion in the area 

most likely to be exposed to fluvial scour. Even before the June flood, this combination of 

combustion and erosion has led to further soil loss, leaving behind a layer of roots exposed above 

the present soil surface (Figure 5.2.3 F). Erosion is likely to be ongoing until these areas revegetate. 

Given the deep combustion that has killed rhizomes and soil seed-store, it is not clear how long this 

revegetation will take. In the meantime, bare areas remain vulnerable to frost-heave and further 

fluvial scour, processes which will continue the change begun by combustion, widening the upper 

part of the channel and reducing the length and frequency of tunnel sections. This change may 

create a composite channel cross-section, with small benches inset into the broader floodplain. 

These changes are at this stage relatively minor in magnitude, and in frequency are restricted to 

vulnerable reaches of stream. However, there is at least some potential for areas of ongoing erosion 

to develop, as has occurred on the vehicle track. Even where revegetation occurs relatively quickly, 

the changes in stream form are likely to persist in the landscape for many decades. 
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B.  

 
C.  

 
D.  

 
E.  

 
F.  

Figure 5.2.3: Degradation of fluvial features initiated by fire and by vehicles.  
A. One of a series of headcuts along an old vehicle track in the Yeates Tributary catchment. B. An overwidened 
and deepened channel on the vehicle track, eroding mineral material below the peat and exposing banks to 
frost-heave. C. The pool in the background still holds water despite proximity to incised channel. D. 
Combustion of the fibric peat at the top of the stream bank on Jacks Creek, leaving characteristic red ash. E. A 
channel on Yeates Tributary with burn scars on upper banks, and reduced length of tunnel. F. A reach of Jacks 
Creek in May 2016, where fluvial scour following the fire has stripped the surface soil from the near-channel 
zone, leaving exposed roots that have bleached pale grey in the sun.  
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5.2.2. Rock spalling 

Heating and cooling of rock surfaces during and after fire can cause the rock surface to flake off in 

small, shallow fragments. In areas where the rock type is susceptible, and fires are frequent, spalling 

can be a significant erosion process, influencing the form of exposed rock and rates of landscape 

denudation (Shakesby and Doerr 2006). There is potential that valued rock features such as glacial 

striations or slowly developed rock weathering features could be damaged by this process. However, 

such features are only very rarely associated with dolerite, so the risk is low. 

Spalling was observed on dolerite throughout the study area, but was most commonly seen where 

the proximity of a shrub or tree would have created locally intense heat (e.g. Figure 5.2.4). Spalling 

was by no means as common as observed in other environments, for example Adamson (in Shakesby 

2006) estimated that 50% of burnt sandstone surfaces in the Blue Mountains exhibited spalling 

following a bushfire. The proportion of exposed rock affected near Lake Mackenzie was not 

estimated in the field, but is likely to be less than 1%. Note that as observed elsewhere, the lack of 

charring on spalled surfaces indicates that spalling occurs post-fire as the rock cools once the fire has 

passed. 

 

 
A.  

 
B.  

 
C.  

 
D.  

Figure 5.2.4: Spalling of dolerite caused by rapid heating and cooling during the fire. 
A. Shallow spalling near burnt log. B. Spalled boulder shown in A. Note that chips of rock were thrown as far as 
figure on the left. C and D. Very thick rock flake shattered in the fire.  
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5.2.3. Landform monitoring 

Processing of the initial ‘structure from motion photography’ images taken for the pool complex and 

Jacks Creek were used to create a detailed three-dimensional digital surface model (Figure 5.2.5).  

A.  

B.  

Figure 5.2.5: Composite images generated from image clouds generated from photo monitoring.   
A. Part of a pool complex at Yeates Tributary. Slope is from right to left. Image is approximately 12 m across. B. 
A section of Jacks Creek. Flow is from right to left. Image is approximately 8 m long. 
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5.3. Impacts on floristics 
This section describes the immediate fire impact on vegetation (patterns of biomass loss and plant 

death/survival) and initial patterns of regeneration observed or measured in the landscape. In many 

instances the recovery of vegetation communities will be dependent on the severity of fire impacts 

on the underlying soils because these contain the rhizomes, roots and soil seed-banks which enable 

plant communities to recover. Inevitably some duplication of information with respect to soil 

damage will be included here but for a more detailed account of soil damage see Section 5.1. 

5.3.1. Athrotaxis cupressoides woodlands and associated values 

Within the burnt area only two conifer-dominated communities were distinguished during field 

surveys. The first, which was more widespread, was Athrotaxis cupressoides over proteaceous-

myrtaceous understoreys (Jarman et al. 1984) and was located along the rivers and rock outcrops 

(Figure 5.3.2 A and B). Common species included Orites revoluta, Orites acicularis, Leptospermum 

rupestre, Richea scoparia and Eucalyptus coccifera. The other was Athrotaxis cupressoides over 

Sphagnum (Jarman et al. 1984), a community associated with very wet areas often surrounding lakes 

and pools (Figure 5.3.2 C and D). It commonly included the shrub Richea scoparia, the fern 

Gleichenia alpina and graminoids such as Carex sp. Baloskion australe and Empodisma minus. Within 

the statewide vegetation map TASVEG, all conifer dominated communities are mapped as either 

Athrotaxis cupressoides forest (RPP) or Athrotaxis cupressoides woodland (RPW), depending on the 

density of trees (Kitchener and Harris 2013), the latter being communities in which conifers are a 

sparsely distributed emergent, while in the former the tree canopy cover generally exceeds 10%.  

Some significant stands and areas of scattered individuals of A. cupressoides were located within the 

boundaries of the burnt area of the Mersey Forest Fire Complex, with nearly all of this area located 

on the plateau area in the vicinity of Lake Mackenzie. During overflights, it was observed that the 

majority, if not all, the conifer-dominated vegetation directly impacted in the Lake Bill area was 

killed by a succession of earlier fires, with little or no mortality caused by the 2016 fire. Likewise, the 

small areas of pines that have survived historical fires on the February Plains appeared to have 

survived relatively intact.  

In the plateau area around Lake Mackenzie general impacts on A. cupressoides communities varied 

between stands. Some survived completely untouched, having been well protected by their 

topographic locations (Figure 5.3.2 A), whereas in other situations the whole copses were consumed 

by crown fires (Figure 5.3.2 D). The degree of damage to the individual trees, both across the 

population and within individual stands was variable and included: complete combustion of the 

crown; various ratios of combustion, char, scorch and un-scorched live foliage; trees with completely 

intact crowns which had suffered various levels of charring of the bark around the base of the trunk; 

as well as trees that were totally un-charred but with varying levels of crown loss from heat scorch. 

Figure 5.3.1 depicts the varying levels of crown damage observed in 41 trees groups by the amount 

of ground-char score observed beneath their canopy. Forty-one trees were scored along two 

transects in one of the largest patches of impacted pencil pine forest located to the south of Lake 

Mackenzie. This patch of forest is also described in relation to associated Sphagnum communities in 

section 5.3.3 below. This area of forest was significantly impacted by the fire with trees exhibiting a 

range of levels of impact; however, virtually no trees escaped entirely unscathed.   
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Figure 5.3.1: Average proportions of crown damage types and ratio of trunk-char height to tree height for 41 
Athrotaxis cupressoides trees grouped according to Fire-severity Score beneath crown:  
0 (n = 5), 4 (n = 12), 5 (n = 6), 6 (n = 18).  

Of the approximately 85 ha of Athrotaxis cupressoides forests and woodlands mapped within the fire 

boundary it is estimated that perhaps 80% were impacted by some degree of damage, whilst the 

remainder has escaped injury due to topographic protection. Athrotaxis cupressoides formed 

relatively dense forests and woodlands at only a small number of areas within the fire boundary. The 

majority of the mapped vegetation (75 ha) was open woodland with sparsely distributed conifers.   

Preliminary observations on the damage to conifers based on the types of topographically protected 

positions they occupy suggest that during the Mersey Forest Fire Complex those trees which 

occupied areas with lithic protection (i.e. where bare rock formed a barrier to fire) had far lower 

levels of fire injury than those trees which grew in areas which have historically remained resilient to 

fire due to their hydric situation. The largest areas of dense Athrotaxis cupressoides forest within the 

fire boundary are situated on scree slopes to the north of Lake Mackenzie. A majority of the forest in 

this area looks to have survived with only limited damage to trees in localised patches. By 

comparison, dense stands of pines which occurred over Sphagnum peatlands adjacent to, and to the 

west of this forest, as well as others to the south of Lake Mackenzie, were heavily impacted, with the 

potential for tree mortality rates to be near complete in some stands. 

A number of trees observed during field investigations which were undoubtedly killed by the present 

fire were exceptionally large with diameters well in excess of one metre, suggesting great age. All of 

these trees and a significant number of other large pines had fire scars, providing evidence that they 

had survived at least one past fire event, if not several. The level of damage done to the conifer 

communities during the Mersey Forest Fire Complex, however, suggests that the severity of this fire 
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was worse than any other that has occurred in this area during the not-insignificant lifetimes of 

these trees, which for the largest individuals could conceivably exceed 1,000 years. 

 

 
A. 

 
B. 

 
C. 

 
D. 

E.  
Figure 5.3.2: Fire impacts on Athrotaxis cupressoides.  
A. Example of survival of some areas of trees where they grow in scree. B. Example of a very large old tree that 
was killed by fire despite rocky surrounds C. Variable impact on trees at Pine Bog, south of Lake Mackenzie. D. 
Example of an area where the fire has burnt with a high intensity in a stand of Athrotaxis cupressoides over 
Sphagnum peatland. E. Three out of five trunks of a large old tree on the northern side of Lake Mackenzie fell 
post-fire due to smouldering which had initiated in basal fire scars from previous fire events. 
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Numerous observations were made of what appeared to be a common and dramatic phenomenon 

where large old trees which had existing basal fire scars apparently surviving the Mersey Forest Fire 

Complex with their crowns relatively un-scorched only to fall in the following weeks and months. 

This was observed to be due to the dead wood of the existing basal fire scare igniting and 

smoldering away the dry heart wood at the trees base, destabilizing them and allowing them to be 

snapped by strong winds (Figure 5.3.2 E). This phenomenon did not happen to trees without existing 

fire scars, even where fire intensity appeared to have been very high. 

 
A. 

                        
B. 

Figure 5.3.3: Example from long-term photo-monitoring site of Athrotaxis cupressoides copse. 
A prior to the fire and B post-fire. 

5.3.1. Cushion moorlands  

The cushion communities observed during the field surveys matched the description in Kirkpatrick et 

al. (1985) of ‘community 9’, an Abrotanella forsteroides dominated cushion assemblage restricted to 

the eastern subalpine and low alpine areas of Tasmania. Kirkpatrick et al. (1985) observed this 

community assemblage in vegetation which was not always dominated by the cushions themselves. 

In their study, this assemblage was equally likely to occur in herb/grassland, heathland or bolster 

heath (cushion-dominated vegetation). The cushions observed during the field surveys were 

sometimes the dominants of relatively small areas of vegetation (<0.25 ha), but were more 

commonly distributed within a matrix of vegetation dominated by graminoids (Astelia alpina, 

Baloskion australe, Empodisma minus, Lepidosperma filiforme) and the coral fern (Gleichenia alpina). 

They were also found in a matrix of grassy sedgelands, in which Poa spp. and Rytidosperma spp. 

were present. A sparse cover of herbs and small shrubs were also present in the matrix 

communities. 

Some patches of cushion plants were located in small unburnt islands within a matrix of burnt 

vegetation, demonstrating that in some situations they were less flammable than the surrounding 

sedgelands, alpine heaths and eucalypt woodlands. However, fire had infiltrated most cushion 

communities, although with varying degrees of impact. In general, it appeared that the graminoids 

and shrubs emerging from or surrounding the sides of the cushions had caught alight and acted as a 

wick for the fire to burn below the cushion surface into the peat within the bolster beneath (Figure 
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5.3.4 A). Sometimes this damage was restricted to the cushion margins (Figure 5.3.4 B), but there 

are many examples of continued smouldering destroying substantial parts of the cushion. In the 

most severe examples, entire cushions had been combusted leaving nothing but an ash-filled 

depression in their place.  

In one area of burnt sedgeland in Balmoral moor, west of Yeates Creek, the fire had burnt through 

the surface sedgeland soil to reveal remnants of old dead cushion fields beneath (Figure 5.3.4 C).  

At the permanent transect established at Yeates Creek to monitor post-fire recovery of 32 individual 

cushion plants (Figure 5.3.5), there were only nine plants (28%) that retained some percentage of 

green live foliage, with their live cover ranging from 1 to 20% (mean = 6%, SD=5.7%). Of the cushions 

that displayed re-sprouting when measured on 7th April (81% of cushions), the estimated cover of 

their fresh foliage ranged from 0.5-15% (mean = 4%, SD =3.8%). It was too early to determine 

whether plants would ultimately survive.  

A.  B.  

 
C.  

 

Figure 5.3.4: Fire damage to cushion tussocks. 
A. Example of cushion in mosaic of grassy sedgeland, almost complete burnt away. B. Less severely burnt 
example of cushion moorland. C. Example of excavated sedgeland soil revealing cushion peat below. 
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Figure 5.3.5: Result of field survey in burnt cushion moorland.  
Individual cushions (vertical bars) showing percent of surface by damage class (burnt, scorch, unburnt, resprout, left-hand axis). Note that resprouting is included as being in 
excess of the immediate post-fire cover. Heights of the cushion are indicated by filled in diamonds (Right axis). If the cushion side which was undermined is specified along the 
horizontal axis, N = north, E = east, S = south, W = west). The filled circles indicate the presence and number of emergent shrubs or graminoids on the cushion. 
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5.3.2. Highland grassy sedgeland & Highland eastern sedgelands  

There is a continuous variation in the floristic assemblages of grassy and sedgy vegetation in Tasmania. 

Therefore placing the communities observed into the available vegetation classifications is somewhat 

subjective. The closest floristic match of the sampled grassy sedgelands, albeit a rather poor fit, was to 

the community described as GC- Gymnoschoenus sphaerocephalus – Comesperma retusum grassy 

sedgeland. Although both the indicators and dominant species of the described community, GC, were 

absent in the sampled vegetation, other species typical of it were common, including Lepidosperma 

filiforme, Empodisma minus, Baloskion australe, Hydrocotyle sibthorpioides, Viola hederacea, Poa sp. 

and Gleichenia alpina. The lower abundance of grasses within the grassy sedgelands is likely to have 

resulted in them being more poorly sampled during the statewide grassland survey and perhaps this 

vegetation fits better within the buttongrass moorland classification as a grassy variant of ‘Highland 

eastern sedgy’ (Jarman et al. 1984). For mapping purposes it is appropriately mapped as Highland 

grassy sedgeland (Kitchener and Harris 2013) and meets the definition of the Threatened Native 

Vegetation Community, Highland grassy sedgeland.  

The sedgelands were all distinguished by the sparsity or absence of grasses and fit best within the 

statewide classification of buttongrass moorland communities as ‘Highland eastern sedgy’ (Jarman et 

al. 1988). Where they were not dominated by buttongrass (Gymnoschoenus sphaerocephalus) they are 

most appropriately mapped in the TASVEG mapping class ‘Eastern alpine sedgeland’ (HSE) (Kitchener 

and Harris 2013), and where shrubs were sparse and buttongrass formed a dense cover they are best 

mapped as ‘Pure buttongrass’ (MBP) (Kitchener and Harris 2013).  

During field surveys it was apparent that Highland eastern sedgeland was widespread on the valley 

plains on the Plateau, with only a very small portion of this vegetation escaping the fires in the areas 

that were surveyed. The level of impact varied greatly but there were many areas observed where plant 

rhizomes and roots had been exposed by combustion of the surface layers of the soil, likely resulting in 

their scorching and death of some plants (Figure 5.3.6 A). However in most areas of burnt sedgeland 

vegetation seeds had already begun germinating and many plants were resprouting (mainly 

graminoids).  

Poa tussock grassland was only encountered in very small patches associated with creek lines and 

springs but no sampling of the fire impact was attempted and the patches were being heavily browsed 

by wallaby. In the few cases where Poa tussock grassland was observed, the fire had not penetrated far 

into the thick swards (Figure 5.3.6 B). The lack of more substantial areas of Poa tussock grassland may 

indicate that the current mapping of this community over-estimates its distribution, however more 

targeted ground-truthing is required to resolve this question. 

Highland grassy sedgeland often formed an ecotone between Eucalyptus coccifera woodland (on the 

ridge slopes) and the sedgelands (on the valley-plain floor) and, while forming a distinctive fringe, 

would be difficult to map due the narrow zonation. The community intergraded with Highland eastern 

sedgeland, with the two difficult to separate in places. Highland grassy sedgelands were also located 

along streambanks and lake shores and sometimes occurred in larger patches. The grassy communities 

were often only partially burnt (Figure 5.3.6 C, D and E) but where they did burn they burned with 

greater severity, with a significant loss of the surface soil horizons (Figure 5.3.6 F).  
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A.  

 
B.  

 
C. 

 
D. 

 
E. 

 
F. 

Figure 5.3.6: Fire damage and monitoring in Highland grassy sedgeland and Highland eastern sedgeland. 
A. Combustion of surface soils in Highland eastern sedgeland near Lake Bill  exposed rhizomes and roots, but 
resprouting and seed germination was already occurring in March 2016. B. Tussock grassland near Yeates Creek 
that largely escaped the fire. C to F. Ritters Plain grassy sedgeland transect: C. View south from end to start of 
transect, D. View north to end of transect from middle where soil loss was greatest. E. Only a metre or so from 
severely burnt grassy sedgeland soils, other parts of the grassy sedgeland failed to burnt at all; F. Approximately 
10 cm of the fibric soil layer burnt exposing the hemic horizon, note the red hue of ash covering soil surface. 
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Fire-impact findings in highland grassy sedgeland 

The degree of fire impact on soils and vegetation varied greatly in these sedgelands and grassy 

sedgelands, with half the samples either remaining unburnt or retaining a scorched vegetation surface 

that is protecting the soil surface (Table 5.2). When soil did burn (which was especially apparent in the 

grassy vegetation) it sometimes burnt severely, with the depth of burnt peat averaging 9 cm (Table 5.1, 

Figure 5.1.3 A). A permanent transect was established to monitor the recovery of a sample grassy 

sedgeland community post-fire (Figure 5.3.6 C to F). Along the transect of 25 square metres 23% of the 

soil subsurface had been exposed by the fire (e.g. Figure 5.3.6 F), 35% had all the surface vegetation 

and litter removed to expose the soil surface (e.g. small top corners of Figure 5.3.6 E & F), while 6% of 

the vegetation was retained but scorched and 27% had healthy live vegetation (e.g. majority of Figure 

5.3.6 E). The cover of resprouting vegetation was less than 1% and was restricted to areas where the 

soil subsurface had not been exposed.  

5.3.3. Sphagnum peatlands 

Sphagnum peatlands were generally located in discrete and mappable patches in the surveyed region, 

but most had not been mapped in TASVEG 3.0 (TVMMP 2013). Some Sphagnum peatlands occurred as 

understoreys in Athrotaxis cupressoides woodlands, with the fire impact on the ground-cover 

component of this woodland vegetation as described within this section.  

The floristic assemblages of Sphagnum peatland patches encountered during the field survey were 

assigned to one of two communities on the basis of the statewide classification of Sphagnum peatlands 

(Whinam et al. 2001). ‘Sphagnum-heath peatlands’ were dominated by the shrub Richea scoparia, 

which usually formed a dense cover across most of the bog surface prior to the fire. The dense shrub 

cover made these Sphagnum peatlands difficult to detect on the pre-fire aerial imagery. ‘Sphagnum-

sedge peatland’ was distinguished by the absence or relative sparsity of large shrubs and fits within the 

broadly defined statewide community. However, the description of this second community within the 

statewide classification describes it as often having an emergent tree cover of Eucalyptus gunnii, a 

species which was not recorded in our surveys. The common plants present in the surveyed Sphagnum-

sedge peatlands included Richea sprengelioides, Gleichenia alpina, Carex sp., Baloskion australe, 

Empodisma minus, Celmisia asteliifolia and Rubus gunnianus (Figure 5.3.8 C & D). The cover was often 

dense in healthy unburnt Sphagnum-sedge peatlands, but the moss surface below was more evident 

than in Sphagnum-heath peatland. Both of the Sphagnum peatland communities included a tree cover 

of conifers in some situations (Figure 5.3.7 A). In the absence of tree cover all Sphagnum-dominated 

ecological communities fit within the TASVEG mapping unit ‘Sphagnum peatland’ (MSP), (Kitchener and 

Harris 2013). However, areas where Sphagnum occur as a ground-cover beneath a tree canopy are 

mapped into the overstorey mapping unit, for example within Athrotaxis cupressoides dominated 

communities they are mapped as either Athrotaxis cupressoides forest (RPP) or Athrotaxis cupressoides 

woodland (RPW),depending on the density of trees (Kitchener and Harris 2013), the latter being 

communities in which conifers are a sparsely distributed emergent, while in the former the tree canopy 

cover generally exceeds 10%. 

All the Sphagnum peatlands observed within the fire boundary had signs of significant damage over 

substantial parts of their extent. However, within most were also small areas where fire had not 

penetrated and the Sphagnum and associated floristic community remained undamaged. Usually the 

wettest areas, particularly surrounding pools, survived intact indicating the retained moisture levels 

protected them in these situations (Figure 5.3.7 A).  
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The Sphagnum peatlands surveyed typically showed a complex mosaic of fire damage ranging from 

minor to significant (Figure 5.3.7 B). However, with the exception of the small unburnt areas and their 

scorched but unburnt margins, the fire reduced the low emergent vegetation above the moss surface to 

a short stubble of burnt bases of graminoids (Baloskion australe, Empodisma minus and Carex sp.), the 

fern Gleichenia alpina and charred remains of larger roots and branches of the shrub Richea scoparia 

(Figure 5.3.7 C). The near complete combustion of the ground-layer vegetation represented a 

substantial loss of biomass, leaving the damaged moss surface exposed to sunlight, wind and direct 

impacts from rain. For those communities within an overstorey of conifers the trees were typically 

substantially scorched or burnt and were providing a reduced amount of shade (Figure 5.3.7 D). In some 

instances there was a dense cover of leaf litter beneath fire-killed trees.  

Where the bogs had burnt most severely a considerable depth of peat had sometimes been combusted 

(Figure 5.3.7 E). This level of damage was frequently associated with the presence of an emergent 

shrubby Richea scoparia layer prior to the fire. Such severely burnt areas (scores 4, 5, 6) showed no 

evidence of moss recovery in the first three months but the graminoids (Baloskion australe, Empodisma 

minus and Carex sp., Poa sp.) and herb (Rubus gunnianus) were already resprouting. The percentage of 

live cover provided by resprouting plants across the peat surface was negligible (<1%) regardless of the 

fire-damage levels. No seedlings or resprouting was observed for Richea scoparia or Gleichenia alpina. 

Where the Sphagnum had been severely scorched or charred the surface became dehydrated and 

brittle, with no observations of resprouting moss tendrils. In less severely damaged areas of the bog 

(Fire scores 1, 2 and 3) green tendrils of resprouting moss were occasionally located below the surface 

(Figure 5.3.8 A). Although they were not common they provide some indication that some regeneration 

had commenced. 

A permanent transect was established through the Sphagnum peatland within an Athrotaxis 

cupressoides woodland to measure the recovery rate within this habitat. Using evidence from the 

analysis of the Rapid Eye satellite imagery pre- and post-fire, it appears that that severity of fire impacts 

observed along the transect was no worse than adjacent areas within the woodland, providing evidence 

that the transect was representative (Figure 5.3.9). A small patch of unburnt vegetation was located 

beyond the transect to the south and to the north (Figure 5.3.8 B). The overstorey vegetation on 

healthy unburnt Sphagnum mounds generally forms a relatively dense cover (e.g. Figure 5.3.8 C & D). 

Extending the transect into this patch would allow the comparison of recovering burnt and unburnt 

vegetation.  

Extend the permanent transect through Sphagnum peatland within an Athrotaxis cupressoides 

woodland into unburnt vegetation o the south and north (see Tasks 1.2.d and 1.2.e page 106). 
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A. 

 
B. 

 
C. 

 
D. 

 
E. 

 
F. 

Figure 5.3.7: Fire damage in Sphagnum peatlands. 
A. Sphagnum survives fire and continues to thrive in and surrounding a pool at Pine Bog. B. A mosaic of intact, 
scorched and deeply burnt Sphagnum at Pine Bog. C. A sloping mire near Yeates Creek showing the loss of ground 
layer vegetation typical post-fire. D. Reduced shade from scorched pine trees near Jacks Lagoon. E. Deep and 
broad scale peat loss under a Richea scoparia overstorey. F. Pattern of peat loss: areas of greatest peat loss have 
burnt stems and roots of Richea scoparia emergent. 
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A. 

 
B. 

 
C. 

 
D. 

Figure 5.3.8: More fire damage in Sphagnum peatlands. 
A. Resprouting tendrils of Sphagnum in an area of fire score 1 near Yeates Creek. B. Beyond transect in 
background is a healthy patch of Sphagnum with an overstorey of Richea scoparia which had not been burnt. C. & 
D. Healthy Sphagnum peatland vegetation with high cover of graminoids, ferns and Richea sprengelioides, at 
Ritters Plain. 
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     A. 

 
     B. 

 
      C. 

Figure 5.3.9: Location of permanent ground vegetation monitoring transect end and centre points (Green dots) in Athrotaxis cupressoides woodland. 
A. Pre-fire aerial. B. Pre-fire Normalised Difference Vegetation Index (NDVI) raster derived from red edge (band 4) and infra-red bands (band 5) in Rapid Eye (Red indicates 
least productive land areas (e.g. lake), yellow intermediate productivity, green most productive areas; C. Change in NDVI post-fire. Red shows areas of greatest change in NDVI, 
yellow as intermediate change, green as least changed (e.g. lake). All maps of the same area, grid overlay of 20 m scale. 
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5.3.4. Other vegetation communities 

Rainforest and related scrub 

General observations from the road, air, and off-track walking provided evidence that remnant 

rainforest patches had not escaped this event despite their location in areas usually topographically 

protected by fire. Even within the Devils Gullet area, which is likely to have been protected from most 

fires by rock scree and cliffs, rainforest copses had burnt.  

The impacts of the fire on rainforest plants were only cursorily inspected at one site along the banks of 

the Fisher River adjacent to the power station car park. Some understorey plants had commenced 

resprouting and seedlings were already present. Although the canopy trees at this site appeared to 

have been killed, it is likely that trees in some areas less severely burnt, particularly at higher elevation, 

may be able to recover by resprouting from the base. It was too early to identify many of the seedlings, 

and in it was considered more appropriate to conduct post-fire recovery surveys of forest communities 

in early 2017.  

During an overflight of the Lake Bill fire ground in January 2016 it was noted that along the 

southwestern shore of Lake Louisa the fire had burnt down to the lake shore below the rainforest 

canopy, resulting in the fall of numerous trees, presumably due to the combustion of the organic duff 

soils below.  These types of aerated organic soils are known to be susceptible to significant loss during 

fire in dry conditions. Field assessment of this area would be needed to quantify impacts of organic soil 

and rainforest vegetation. 

No quantitative data were collected to measure the impact of the fire on the rainforests and related 

scrubs.  

Assess impacts to vegetation and soils in areas where organic soils were burnt in rainforest and 

caused tree fall near Lake Louisa (see Task 1.3.a page 106). 

Conduct post-fire recovery surveys in rainforest communities in early 2017 when seedlings can be 

identified (see Task 1.4.c page 107). 

Alpine heathland and eucalypt woodlands 

Alpine heathlands and eucalypt woodlands were briefly investigated and in some areas the above 

ground vegetation, including the cryptogams and litter layer, had been burnt, leaving only the charred 

trunks and larger branches of the woody plants. The dominant alpine shrubs (Orites revoluta) and trees 

(Eucalyptus coccifera) were observed resprouting from the base, but were being subjected to severe 

browsing damage in many places.   

As a general observation, Eucalyptus coccifera-dominated vegetation on the plateau surface was burnt 

more patchily and with less severity compared with other vegetation in this area, which is probably a 

function of the naturally rocky nature of the environment. On the west-facing slopes below Lake 

Mackenzie some areas of eucalypt forest were more severely impacted by high-intensity crown fires.  

Eastern alpine heathland areas on steeper slopes appeared to have incurred greater fire damage than 

surrounding vegetation, in some situations. Contributing factors to this may have included higher flash-
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fuel loads, lower moisture content and slope effects. In these circumstances, it is uncertain how these 

communities will recover.  

5.4. Impacts on vertebrate fauna 

5.4.1. General observations 

During and following the fires there was community concern for the welfare and future of fire-affected 

wildlife, particularly mammals. There were media reports of burnt wallabies and wombats observed by 

a wilderness photographer soon after the fire (Hunt 2016). Occasional remains of fire-killed wallabies 

were observed by field staff, however no other reports were received of fire-injured or fire-killed 

mammals, including from fire crews, or other people during or following on-ground fire-suppression 

and fire-rehabilitation activities.  

During ground surveys there was evidence from scats that wombats continued to utilise both burnt and 

unburnt areas. Evidence of browsing, particularly of epicormic shoots on eucalypts, was evident in the 

burnt area. Mobs of up to twelve wallabies were observed grazing in small remnant unburnt patches of 

grassland within the fire area.  

5.4.2. Results of camera trapping 

Weather during the survey period was cold, with snow accumulating on the ground at times. There 

were three periods when snow settled on the ground was recorded on camera at the higher altitude 

sites (1200 m): 20–24th May, 11–19th June and 22–28th June. At the lower altitude site (1,100 m) snow 

was detected on camera on 12th June. An indication of the temperature and rainfall at the sites is 

provided by the Liawenee weather station located 35 km southeast, at an altitude of 1,057 m (Bureau 

of Meteorology website). For the camera survey period, temperatures ranged between -9.0 and 14.7°C, 

with an average daily minimum of -0.7°C and an average daily maximum of 6.9°C. Over the 41 days of 

survey, 240 mm of rain fell at Liawenee, with 100 mm falling on 6th June; record levels of rain fell across 

northern Tasmania at this time causing extensive flooding. In comparison, temperatures on the Cradle 

Plateau, 35 km west, at an altitude of 1,286 m, ranged between -3.9 and 9.4°C during the camera-

survey period, with an average daily minimum of 0.5°C and an average daily maximum of 4.4°C (M. 

Visoiu, unpublished data). No rainfall data is available from the Cradle Plateau. 

No images were recorded on two cameras due to operator error (PPU2 and SGU2). In addition, the 

camera set at SGB3 was dislodged and was not pointing at the bait station when collected; subsequent 

examination of images revealed that the camera was dislodged by an animal after 34 days. Images of 

animals continued to be taken post-dislodgement. Thirteen mammal and 4 bird species were recorded 

from 14 remaining camera sites (Figures 5.4.1 and 5.4.2). Six more mammal species and 23 more 

mammal visits were recorded at cameras in unburnt vegetation than those located in burnt vegetation 

despite there being two fewer cameras in unburnt vegetation (Table 5.4). Eleven of the 13 mammal 

species had more visits to cameras in unburnt vegetation than burnt vegetation. Only the eastern quoll 

visited cameras more frequently in burnt than in unburnt vegetation. One small-mammal visit (a long-

tailed mouse) was recorded in burnt vegetation, whereas in unburnt vegetation there were 21 visits by 

three small-mammal species. Generally, more mammal species were recorded in snow gum woodland, 

even after accounting for the greater number of cameras deployed in this habitat. At least one feral cat 

was recorded at two camera locations in both burnt and unburnt vegetation. 
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Nearly all mammal species were recorded during night-time (Table 5.5). Only the Bennett’s wallaby was 

recorded regularly during the day-time and night-time. The only other mammal day-time visit was by an 

antechinus. There were only two images of this antechinus; its species identification could not be 

confirmed but based on habitat it is likely to be a dusky antechinus. All birds were recorded during the 

day. Among more commonly recorded species, there was no evidence of activity differing between 

burnt and unburnt vegetation. 

Although individual devils, quolls and cats may sometimes be recognised from images, depending on 

the quality and quantity of image, in this study most of the mammal visits recorded could not be 

attributed to an individual. For individual recognition, images need to capture the same part of a target 

individual’s body, which proved difficult in this study because there were too few images of the 

relevant part of a target individual per visit to confirm individual coat patterns. Nevertheless, at least 

three individuals per quoll species, two devils and one cat were recognised. There was no evidence of 

any fire-injured animals on the images taken in this study. In addition, there was no visual evidence of 

devil facial tumour disease. 

Table 5.4: Number of visits of mammal and birds species to bait cameras in burnt and unburnt grassland  
(G), conifer forest (PPF) and snow gum woodland (SGW). 

 
Burnt (B)  Unburnt (U)  B U 

 
G PPF SGW  G PPF SGW  T T 

Number of cameras 1 2 5  1 1 4  8 6 

           
Mammals           

Ornithorhynchus anatinus 0 0 0  1 0 0  0 1 
Tachyglossus aculeatus 0 0 0  0 0 1  0 1 
Antechinus swainsonii? 0 0 0  0 0 1  0 1 
Dasyurus maculatus 0 0 7  1 1 3  7 5 
Dasyurus viverrinus 2 8 21  5 0 2  31 7 
Sarcophilus harrisii 0 1 2  2 0 3  3 5 
Trichosurus vulpecula 0 4 15  0 0 22  19 22 
Vombatus ursinus 0 0 0  1 0 2  0 3 
Thylogale billardierii 0 0 0  0 0 2  0 2 
Macropus rufogriseus 1 3 14  7 1 25  18 33 
Pseudomys higginsi 0 0 1  0 0 5  1 5 
Rattus lutreolus 0 0 0  0 0 14  0 14 
Muridae indet. 0 0 0  0 0 1  0 1 
Felis catus 0 0 2  0 0 2  2 2 
Mammal indeterminable 0 0 2  2 0 2  2 4 

Number of species 2 4 7  6 2 12  7 13 

Number of visits 3 16 64  19 2 85  83 106 

Birds           
Strepera fuliginosa 0 0 8  0 0 3  8 3 
Platycercus caledonicus 0 0 5  0 0 1  5 1 
Colluricincla harmonica 0 0 1  0 0 1  1 1 
Pachycephala olivacea 0 0 0  0 0 1  0 1 

Number of species 0 0 3  0 0 6  3 4 

Number of visits 0 0 14  0 0 6  14 6 

Indeterminable 0 0 0  0 0 3  0 5 
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Table 5.5: Number of visits recorded on camera for each hour of the day for all species.  
Data separated for burnt (B) and unburnt (U) vegetation but pooled over all days and all vegetation types. 
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A. 

 
B 

C.  
D. 

 
E. 

 
F.  

 
G. 

 
H. 

Figure 5.4.1: Camera images of mammal recorded during the survey. 
A. Spotted-tailed quoll. B. Eastern quoll. C. Tasmanian devil. D. Cat. E. Bennetts wallaby. F. Tasmanian pademelon. 
G. Common Wombat. H. Brushtail possum. 
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A. 

 
B. 

 
C. 

 
D. 

 
E. 

 

Figure 5.4.2: Camera images of mammal recorded during the survey. 
A. Echidna. B. Platypus. C. Long-tailed mouse. D. Swamp rat. E. Dusky antechinus. 
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6. Discussion 
The purpose of this discussion is to integrate the results of the desktop and field surveys with the 

results of previous studies and ecological theory in order to determine whether: 

1. the fire impacts have, or may lead to, significant loss in the condition of natural values or 

change in ecological processes within the burnt area, and if so,  

2. there are opportunities for mitigating fire impacts on these natural values, or  

3. there are opportunities to learn more about the fire ecology of these ecosystems in order to 

better inform future fire management practices and policies and other aspects of natural 

values management. 

 

6.1. Geodiversity 
Impacts of fire on geodiversity can be split into immediate fire impacts, and impacts of fire-initiated 

degradation processes. Results from post-fire surveys showed that direct combustion of organic 

material has caused substantial damage to peatlands (Sphagnum, grassy sedgeland and alpine 

sedgelands), mineral soils, and some stream systems.  

In some areas, such as alpine sedgelands with only shallow fire damage, recovery of full vegetation 

cover, and therefore soil stability, is expected to occur relatively quickly. In other areas, where deep 

combustion has removed the upper, fertile horizon and killed roots and soil-stored seed, vegetation 

recovery can be expected to be much slower. These environments will now be vulnerable to ongoing 

erosion processes, which in some cases may lead to losses orders of magnitude greater than the 

immediate fire impact. For example, it is possible that the burnt mineral soils, which suffered 

relatively minor initial damage, may now be amongst the most vulnerable to ongoing erosion. 

6.1.1. Soils 

Bare ground in any soil type at higher elevations will be exposed to ongoing mechanical erosion 

driven largely by frost-heave. This detaches crumbs of soil from the surface where they can then 

easily be removed by wind or water. Frost-heave will also uproots seedlings in bare areas and so 

prevent revegetation. It can also undermine neighbouring intact soils with healthy vegetation, 

expanding bare areas in a process known as turf exfoliation (Grab 2002). Summer desiccation of bare 

surfaces can play a similar roll, by creating soil fragments easily removed by other processes (Prosser 

et al. 2000). Storey and Comfort (2007) reported that significant areas of sheet erosion were still 

active 45 years after the last major fire in 1960–61.  

Recognition of an erosion issue on the Central Plateau, and subsequent mapping and studies of soil 

loss and degradation processes, have established a useful basic understanding of the vulnerability of 

the Central Plateau ecosystems to erosion (Mitchell 1962; Jackson 1973; Shepherd 1973; Kirkpatrick 

1986; Ritchley 1986; Cullen 1995; Storey and Comfort 2007). Approximately 11,000 ha of bare 

ground was present on the Central Plateau in 1990, developed in response to land-use practices 

(including fire) and introduced rabbit browsing.  
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Rates of recovery in these areas are very low. Bridle et al. (2001) studied the recovery of vegetation 

on bare areas, and found cover increased at an average rate of 1% per year. Storey and Comfort 

(2007) reported that trials of a variety of rehabilitation techniques including driect seeding, planting 

tubestock, fertilising and mulching with jute or slash have had little success in areas subject to sheet 

erosion. However, it is worth noting that Bridle’s measures of recovery, and Storey and Comfort’s 

efforts at rehabilitation both focussed on areas that had been initially disturbed decades earlier. 

Possibly, these represent the most recalcitrant locations where erosion has persisted, and average 

times of recovery immediately post-disturbance were higher. 

Of the approximately 11,000 ha of bare ground on the Central Plateau in 1990, very little erosion 

was mapped for the region burnt by the Mersey Forest Fire Complex (Cullen 1995; Storey and 

Comfort 2007). This could indicate either that much of this area is among the more resilient regions 

of the Central Plateau, or alternatively that past disturbances have been less severe in this area.  

Cullen (1995) found that susceptibility to sheet erosion varied with both elevation and vegetation 

type. He recorded the worst examples of degradation from the ‘Higher Plateau Surface’ (~1190 m–

1340 m) particularly in the grass and sedgeland vegetation of the eastern Central Plateau. He noted, 

too, that drier areas which receive less snowfall are likely to be more impacted by frost-heave. 

Cullen’s (1995) results indicate that the area within the Mersey Forest Fire Complex boundary that 

will be most vulnerable to sheet erosion will be the region to the northwest and southeast of Lake 

Mackenzie above 1200 m. This matches land-systems mapping, although that mapping shows all 

areas of the Pine Lake and Lake Myrtle land system as being highly vulnerable to sheet erosion 

(Appendix 5 & 6). Unfortunately, although the risk of ongoing erosion at lower elevation is lower, it 

is still present. Some areas of sheet erosion originating from the 1982 and/or the 1960s fires were 

observed during ground surveys in the grassy sedgelands at Lake Bill, an elevation of around 1000 m.  

As well as the visible loss of soil, fire has less visible impacts, particularly nutrient movement and 

losses. Some nutrients will have increased availability in ash following fire, while others are 

volatilised and are lost from the system (DeBano 1990). Nutrients in ash and detached soil particles 

can be transported, potentially increasing nutrient availability in depositional areas while reducing it 

in source areas. This may serve to exaggerate spatial patterns of erosion and vegetation recovery. 

In summary, the experience of erosion elsewhere on the Plateau provides us with good reason to 

expect ongoing soil loss in bare ground at high elevation following the Mersey Forest Fire Complex.  

However, there are also reasons to hope that the situation might not be as bad as the eastern 

Plateau following the 1960–61 fire. Determining what proportion of bare ground created by the fire 

revegetates, and what proportion is converted to ongoing erosion, would require ongoing 

monitoring. 

Efforts to rehabilitate areas of sheet erosion have not been successful elsewhere on the Plateau.  

However, intervention may be more successful if initiated soon after disturbance. Trials of soil-

stabilisation techniques in this area should be considered. 

Monitor bare ground in areas where soil was burnt, to improve understanding of the natural 

controls on development of both ongoing erosion and revegetation (see Task 1.3.b page 106). 
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Trial soil-stabilisation techniques in areas likely to be prone to sheet erosion (see Task 2.1.a page 

107). 

6.1.2. Organic deposits 

Sphagnum peatlands within the fire area have been badly impacted by the fire.  The initial loss of 

peat was significant, but still relatively small (e.g. at Pine Bog, an estimated 1.6% of peat volume was 

lost in the fire). However, overall 54% of Sphagnum appears to have been killed during the fire, and 

a further 17% is sufficiently close to burnt areas that its survival is questionable. Exposure to wind 

and UV light may cause further death (Good et al. 2010). Death of the Sphagnum raises the 

possibility of changes to the peatland hydrology, draining the peat and leading to its permanent loss 

of volume and eventual decomposition. This process may be exacerbated by stream incision. It 

should be recognised that the damaged peatlands represent not only the loss of the live Sphagnum 

community, but also the potential loss of the peat landform. 

Establishing the extent of changes in Sphagnum peatland volume in the years following fire would 

require a monitoring program. 

Locations of stream incision in Sphagnum peatlands cannot be predicted with any confidence. A 

monitoring program would be required to identify if and how frequently such incision occurs. If such 

damage does occur, there would be an opportunity to trial methods of stabilising the incision before 

it develops sufficiently to cause significant damage to the peatland vegetation and landform. 

Appropriate for rehabilitating the Sphagnum community have been developed on mainland 

Australia (e.g. Growcock and Wright 2007; Hope et al. 2009), but have not been used in Tasmania 

(see also Section 6.2.6). This fire represents an opportunity to trial Sphagnum rehabilitation 

techniques to establish which methods are appropriate in the Tasmanian environment, better 

understand the costs of those methods and to develop expertise to apply them within the state. 

Monitor badly burnt Sphagnum peatlands to quantify changes in peat volume (see Task 1.3.c page 

106). 

Monitor burnt Sphagnum peatlands to quantify frequency and degree of stream incision (see Task 

1.3.d page 106). 

Trial methods for rehabilitating Sphagnum peatlands (see Task 2.1.b page 108). 

6.1.3. Fluvial systems 

Immediate fire impacts on fluvial systems are limited to combustion of upper banks in anastomosing 

tunnelling streams. This has resulted is a small but general change in form in susceptible areas.  

However, post-fire degradation is potentially more serious and widespread. This can take the form 

of erosion of burnt areas in the channel or floodplain areas, and channel erosion driven by changes 

to the hydrology in the burnt landscape. The impact of disturbance on fluvial systems on the Plateau 

has been less studied than soil erosion. However, Storey and Comfort (2007) observed gully erosion, 

stream incision, bank erosion and floodplain stripping, and avulsion (development of new channels).  

Where banks are bare soil, there is potential for both frost heave and desiccation-driven bank 

erosion (Prosser et al. 2000).  This can cause bank retreat well beyond that likely if driven by fluvial 
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processes alone, and result in massively overwidened channels. It is not known whether there is a 

threshold level of disturbance above which this process is likely to occur. Monitoring of a sample of 

reaches with burnt banks and floodplains would improve understanding of erosion processes and 

thresholds, and allow the prediction of where serious problems may arrise after future fires. 

Monitor channel and floodplain stability at a sample of stream reaches with badly burnt banks 

(see Task 1.3.e page 106). 

Channel incision is most likely to occur in areas where the streambed is not controlled by rock. In the 

very bouldery landscape of the Central Plateau, this mainly occurs where deep peat has developed. 

These include Sphagnum peatlands and some alpine sedgelands, particularly where they form pool 

complexes. Incision is possible in these areas. To develop the tools to predict whether incision is 

likely, and if so where it would occur, requires monitoring of a sample of pool complexes.  If incision 

does occur, it would create an opportunity to trial rehabilitation techniques for stabilising the pools 

(see also Section 6.1.2). 

Monitor the stability of pool complexes and other peatland fluvial systems in order to detect 

fluvial incision at an early stage. If incision occurs consider trials of rehabilitation techniques to 

prevent and stabilise fluvial incision and associated erosion in peat pools (see Task 1.3.f page 106). 

6.2. Flora  
The discussion in this section is restricted to the flora values considered to be of greatest 

conservation importance, for which ground surveys demonstrated a high level of impact by fire.  

The data presented in this section adds to the existing knowledge of the complex response of 

vegetation to fire. Unfortunately, DPIPWE presently does not have the capacity to store such 

information in a systematic way that renders it easily accessible to researchers and fire managers. 

The Natural Values Atlas (published by the Natural Values Conservation Branch of DPIPWE) could be 

enhanced to enable it to store fire response data, making such data publicly accessible and enabling 

external contributions.  

Enhance the NVA to enable it to store fire response data, making such data publicly accessible and 

enabling external contributions (see Task 1.5 page 107) 

 

6.2.1. Athrotaxis cupressoides woodlands and rainforest 

The timing of post-fire assessments was too soon after the fire for post-fire mortality rates of 

Athrotaxis cupressoides to be determined with any degree of certainty. Nevertheless, a range of 

impacts were observed, with those observations generally agreeing with the current ecological 

theory that these communities are extremely fire-sensitive and that many of the trees damaged by 

fire will not recover (Pyrke and Marsden-Smedley 2005; Kirkpatrick et al. 2010). However, the 

presence of old fire scars on live trees within the burnt area demonstrates that Athrotaxis 

cupressoides may survive some level of fire damage, although this increases the vulnerability to 

wind-throw. While complete canopy scorch is known to lead to the death of trees without the 

possibility of recovery (Kirkpatrick et al. 2010), the level of scorch that may be sustained by trees 
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without triggering death is not known. There have been no studies documenting the immediate 

post-fire recovery rates in these communities or whether there may be measures that might assist 

survival and regeneration in the wake of fire. A monitoring program following this fire will greatly 

increase the understanding of what level of fire damage leads to tree death and/or increased risk of 

wind throw. 

Without active intervention, this fire will result in a further, although small, reduction in the total 

extent of Athrotaxis cupressoides communities; and given current thinking, the nature of this 

reduction is likely to be permanent. The present fire impacted disproportionately Athrotaxis 

cupressoides communities where they occurred over Sphagnum peatlands, whilst rock-bound 

communities were impacted to a lesser degree. Both the 1961 and 2016 bushfires were able to burn 

into Sphagnum habitats, with the second fire resulting in the elimination of many more trees than 

occurred in 1960–61. This was not completely unexpected given the exceptionally dry conditions. 

However, the damage, scarring and dead wood that resulted from the 1960–61 fires may have made 

this community more vulnerable to severe fire impacts. The dead wood in trunks and branches 

caught alight and smouldered, resulting in a far longer fire-residence time than occurred elsewhere. 

Post-fire wind-throw of trees appeared to be restricted to these trees with fire scars that had been 

re-burnt, and is likely to be responsible for a significant increase in mortality rates post-fire.  

The absence or extreme rarity of natural recruitment in these communities and the rarity of 

surviving pines in other burnt stands leads to the conclusion that there are likely to be very limited 

opportunities for these communities to recover naturally from this fire in the short term (measured 

in centuries) without active intervention. Seedlings are extremely sensitive to drought and require 

conditions of persistent moisture for survival (Cullen and Kirkpatrick 1988b). Natural recruitment 

failure has been attributed to severe browsing pressure from both native and introduced animals 

since seed production is often prolific and these trees have a proven capacity to resprout (Cullen and 

Kirkpatrick 1988a; Holz et al. 2015). Lateral growth of stands by root suckering from surviving trees 

has been reported as a slow method of post-fire stand recolonisation for some coniferous 

heathlands (Kirkpatrick et al. 2010).  

Monitoring of recruitment in burnt and unburnt stands will greatly increase the understanding of the 

potential for natural recruitment or recovery, and to what extent and in what situations this is able 

to occur. Given browsing as a problem, there is further potential to trial methods that might improve 

recruitment in burnt and unburnt stands. This could include measures such as fencing to control 

browsing. It is possible that post-fire conditions will prove less suited to re-establishment of this 

species than sites that have not been recently burnt. In this case recruitment trials may be more 

successful in unburnt areas. 

There have been no documented attempts in Tasmania to artificially establish Athrotaxis 

cupressoides seedlings either by direct seeding or planting within native stands. However seed has 

been collected (Tasmanian Seed Conservation Centre database) and germination trials have already 

provided information about successful methods of seed germination and seedling establishment for 

this species.  Trials to study the success and growth rates of artificial recruitment of Athrotaxis 

cupressoides within the areas burnt in the 2016 fires, but also in areas burnt in the past and in 

unburnt areas, would provide valuable information on how to improve the conservation status of 

this species. 
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Given the evidence from this and previous events of the destructive impact of fire on Athrotaxis 

cupressoides stands, refining strategies for fire prevention may be more successful in protecting the 

species than efforts to enhance recovery. Among the problems facing fire managers during this fire 

event were inaccurate vegetation maps, which provided only a poor indication of the presence of 

these communities within the fire area. Vegetation mapping of Athrotaxis cupressoides woodlands 

and forest has already been improved in the wake of the 2016 fires but further improvements could 

be made, and more detailed information about the condition of stands and their relative importance 

for fire protection be provided to assist managers prioritise fire-suppression and fire-protection 

work.  

Monitor burnt stands of Athrotaxis cupressoides to determine: 

 what level of fire damage leads to tree death and/or wind-throw, and  

 the rate and form of natural recruitment, and situations in which it occurs (see Task 1.1.e page 

105).  

Trial methods of enhancing natural and artificial recruitment of A. cupressoides in both burnt and 

unburnt stands, with and without browsing control (see Task 2.1.c page 108). 

Prioritise prevention of bushfires reaching, and suppressing bushfires, in Athrotaxis cupressoides 

communities (see Task 3.1.a page108). 

Refine strategies to prevent fires reaching A. cupressoides stands (see Task 3.2.b page 108). 

Continue to revise vegetation mapping of A. cupressoides woodlands and forest.  This should 

include more detailed information about the condition of stands and their relative importance for 

fire protection to assist managers prioritise fire-suppression and fire-protection work (see Task 

4.2.a page 109). 

 

6.2.2. Cushion moorlands and associated bio- and geodiversity values 

Cushion plants have been thought to have relatively low flammability compared with surrounding 

vegetation communities (Pyrke and Marsden-Smedley 2005). Some cushion plants did escape the 

2016 fire either because they were too wet to burn or because the plants were sufficiently 

inflammable that they did not ignite. However, a far higher proportion of cushions were impacted by 

fire than escaped it, demonstrating that after a month of less than 50 mm rainfall, even the most 

inflammable of plant communities are able to burn. In dry conditions these communities therefore 

need to be recognised as being at least moderately flammable by fire managers during summer 

bushfire seasons, and where possible be prioritised for bushfire prevention and suppression.  

It is likely that environmental stress from recent extreme heat days, (Visoiu and Whinam 2015) and 

increased period of drought, are responsible for observations of die-back in eastern Central Plateau 

Abrotanella cushion plants. It is not known if the dead patches on the cushion surface will be prone 

to increased rates of colonisation by other species, but field surveys demonstrated that the presence 

of emergent shrubs and sedges increased the flammability of the community. These emergent 

plants acted as a vector for fire to penetrate into the peat below the cushion surface. Once ignited, 

the internal peat continued to burn slowly for some time.  
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There was no documentation of fire fighters attempting to extinguish peat fires in cushion 

communities in the post-fire mop up during the 2016 fire. In future if fires reach cushion moorlands 

it is recommended that peat fires be suppressed where possible. Where there is a risk that the fire 

may spread, limited digging out of burning cushion may be appropriate in limited situations, 

however where practicable alternative strategies should be developed. 

Prioritise peat fires in cushion moorland for bushfire prevention and suppression if possible (see 

Task 3.1.a page 108). 

Develop strategies for suppressing peat fires in cushion moorlands (see Task 3.2.a page 108). 

Climate-change models predict only moderate increases in temperatures but major increases in the 

Soil Dryness Index, Dry Periods and the Soil Dryness Index Threshold for the TWWHA, particularly in 

summer and autumn (Marsden-Smedley 2016). These changes may make cushions more prone to 

emergent plant growth, which may increase their flammability. To reduce the flammability of 

cushion moorlands, Kirkpatrick (2016) suggests the application of cool, planned burns as a means of 

burning away the flammable plant growth from the cushion surface at a time when the cushions are 

too wet to burn. Cushions will be able to recover rapidly from any leaf-scorch from these cool fires 

by resprouting. The removal of competing shrubs and sedges from these habitats using control fires 

may well reduce cushion moorland flammability, making them less prone to burning during summer 

bushfire.  

Field surveys confirmed the capacity of Abrotanella forsteroides to resprout soon after fire. Our 

preliminary survey results did not attempt to determine what level of fire damage was sufficient to 

prevent resprouting, and were undertaken too soon after the fire to determine whether resprouting 

might lead to full recovery for most plants. Certainly, some plants had been so completely 

combusted that recovery by vegetative recovery would not be possible and there were areas of 

severely burnt cushions which showed no signs of resprouting within the first three months. Old 

decomposing cushion material beneath a sedgeland area demonstrated the capacity for cushion 

moorlands to be replaced by sedgelands. The dynamics of seedling establishment has not been 

studied, but Abrotanella forsteroides is thought to have limited capacity for seed dispersal and is 

unlikely to have a soil-stored seed bank, hence recovery from seed is likely to be slow.  

Because of their status as an Outstanding Universal Value, their rarity in Tasmania, and the 

importance of their associated flora, fauna and the geomorphic values, further post-fire studies of 

cushion moorlands should be considered. In the event that cushions fail to recover, increasing the 

priority for fire suppression and prevention for Abrotanella cushion moorland should be considered.  

Monitor recovery rates in cushion moorland (see Task 1.2.a page 106). 

6.2.3. Eucalyptus forests, scrub and alpine heathlands 

Ground surveys revealed that the alpine heathlands and scrub and eucalypt forest above 1000 m 

elevation were severely impacted by the bushfires. The alpine heaths are known to be slow to 

recover their floristic composition (Kirkpatrick and Dickinson 1984). During the post-fire survey, the 

main heathland dominants in the area were observed to be resprouting. On the Central Plateau 10% 

of alpine heathlands have been impacted by sheet erosion (Cullen 1995), and the complete 
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combustion of the organic content of the heathland soils within the burnt area will increase the 

opportunity for sheet erosion.  

Below 1000 m, the lack of landscape fires in the most recent 40 years means that most of the 

eucalypt forest and sclerophyllous scrub communities, which are generally considered less sensitive 

to fire (Pyrke and Marsden-Smedley 2005) will regenerate naturally within a reasonably short time-

frame. However young trees in areas which were subject to timber harvesting, particularly coupes 

clear-felled and regenerated as single-cohort eucalypt stands in the past 20 years, are likely to have 

been killed by the fire and are not likely to have developed a sufficient seed crop to ensure their 

natural regeneration. These forest areas are likely to need active seeding if they are to be used for 

timber production in the future.  

There is a high likelihood that the two threatened eucalypt forest communities, Eucalyptus 

amygdalina forest on sandstone and Eucalyptus viminalis wet forest, will recover naturally without 

intervention. However the need for further field surveys to improve the understanding of how these 

threatened communities respond to fire was identified in Section 4.2.1. 

 

6.2.4. Highland grassy sedgelands and Highland eastern sedgelands 

Areas of grassy vegetation may be vulnerable to rapid change in structure and floristics; for example, 

in some areas of the northwest and northeast, shrubland has been replacing some grassland areas 

(Bowman et al. 2013), while sedgelands appear to have replaced areas of grassland in Cradle Valley 

(Kirkpatrick and Balmer 1991). The invasion of shrubs in montane grassland areas is considered by 

some to have resulted from the cessation of active burning and grazing. Many alpine shrubs are fire-

sensitive and slow to recover post-fire (Kirkpatrick and Dickinson 1984). Richea acerosa appears to 

have invaded many grassland areas of the Central Plateau but may be eliminated by frequent fire 

(Kirkpatrick and Bridle 2016). However, grazing by native and non-native fauna also has a significant 

role in vegetation dynamics of these highland areas since relatively unpalatable shrubs like Richea 

acerosa can be promoted by browsing pressure that reduces competition from more palatable plant 

species (Kirkpatrick and Bridle 2016). Given these complex dynamics, this severe fire event may well 

lead to altered communities and vegetation boundaries.  

Treeless grassland and sedgeland communities are highly vulnerable to sheet erosion, with 31% of 

sedgelands and 18% of alpine grasslands on the Central Plateau already degraded by erosion in part 

initiated by the 1960/61 fire (Cullen 1995). The degree to which grassland and sedgeland burnt in 

the 2016 fire will be damaged by sheet erosion is uncertain, as these communities generally occur at 

lower elevations and in wetter/snowier habitats than their counterparts of the eastern Central 

Plateau so may be less vulnerable than areas impacted by the 1960/61 fire. 

Given the lack of detailed understanding about how fire and grazing may control the stability and 

condition of these communities, post-fire surveys of fire impacts and recovery would produce 

valuable information that would have the potential to improve management of these threatened 

communities.   

Conduct post-fire surveys of fire impacts and recovery in highland grassy sedgelands and highland 

Poa grasslands (see Tasks 1.2.b and 1.2.c page 106). 
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6.2.5. Nothofagus cunninghamii rainforests and scrubs 

It is probable that the rainforests and associated scrubs burnt by fires between 40 and 60 years ago 

and also impacted severely by the Mersey Forest Fire Complex may not recover to a rainforest 

assemblage, but instead shift towards more fire-adapted communities. It is predicted therefore that 

pioneer communities such as Leptospermum- and Acacia-dominated vegetation will expand in the 

short to medium term. Comparative surveys of recovery in areas burnt 40 to 60 years ago and those 

that have been long unburnt prior to 2016 could determine if these predictions are correct.  

Undertake comparative surveys of recovery in rainforest areas burnt 40 to 60 years ago and those 

that have been long unburnt prior to 2016 (see Task 1.4.c page 107). 

6.2.6. Sphagnum peatlands  

Ground surveys demonstrated severe impacts and soil losses and although some resprouting was 

evident it was rare at the time of the surveys. Other studies have demonstrated that when burnt, 

Sphagnum is often slow to recover. The loss of the vegetation cover across most of the Sphagnum 

peatlands within the burnt areas is likely to result in severe post-fire degradation of Sphagnum 

peatlands, due to the increased exposure of live moss to wind and UV light, and through stream 

erosion. Elsewhere in Tasmania and the mainland fires during drought conditions have led to 

significant changes in Sphagnum communities, and they have often been very slow to recover 

(Wahren et al. 1999; Whinam et al. 1989; Whinam et al. 2010). In some cases, conversion from 

moss-dominated bogs to fernlands, grasslands or sedgelands has occurred (Wimbush and Costin 

1979). Substantial erosion has also been observed following fire in Sphagnum bogs (e.g. Good 1973). 

Given these fire impacts it is important to prevent fire reaching Sphagnum peatlands, particularly in 

dry conditions.  If bushfires initiate peat fires, fire suppression is important to minimise damage. 

A national recovery plan (Department of Environment 2015) has been prepared for alpine Sphagnum 

bogs and associated peatlands with the objective of maintaining the condition and extent of 

highland Sphagnum peatlands in Australia. It specifies efforts that should be made to ensure 

recovery of Sphagnum after disturbance, but lacks Tasmanian-specific detail on the thresholds for 

action and what action should be taken. It mentions as high or highest priority: ‘Develop an 

ecological procedure for assessing fire impacts and required responses’; ‘Develop and implement 

targeted management responses for fire-affected areas’; and ‘Undertake restorative trials and 

revegetation works to assist bog recovery after stochastic events’.  

The rarity and importance of Sphagnum peatlands has resulted in significant effort and funding 

being expended in other states to mitigate bushfire impacts on these communities (e.g. Good 2009; 

Good et al. 2010). Intervention measures that have been trialled elsewhere include: the 

transplanting of live moss into burnt peats; fertilising; installing shading over the exposed and 

damaged peatlands; and inserting straw mulch, hay bales, coir logs, sand bags, dams and pools to 

spread and control water-flow and reduce erosion; all of these measures have led to increased 

recovery rates (Growcock and Wright 2007). Post-fire Sphagnum rehabilitation has never been 

undertaken within Tasmania, and the applicability of techniques developed on the mainland require 

testing in local trials here before attempting any more broad-scale application.  
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Trial methods for rehabilitating Sphagnum peatlands (see Task 2.1.b. page 108). 

Prioritise bushfire prevention and suppression in Sphagnum peatlands when alpine areas are dry 

(see Task 3.1.a page 108). 

Develop strategies for preventing and suppressing bushfires in Sphagnum peatlands (see Task 

3.2.c page 108). 

 

6.3. Fauna  
No studies have ever reliably quantified the mortality of Australian vertebrates during fire (Whelan 

et al. 2002). Available research indicates that mammal species are often capable of escaping the 

direct impacts of fire by fleeing or seeking shelter in burrows, rock crevices or insulated tree hollows 

(see reviews by Friend 1993; Whelan et al. 2002); however, this will depend on the nature of the fire 

in terms of speed, intensity and directional changes. The post-fire environment presents challenges 

and opportunities for mammals and successful recolonisation requires that animals survive in or 

near burnt areas and critical resources such as food and cover are available. Although there were 

eye witness reports of some wallabies burnt in the fires (Hunt 2016) the post-fire surveys and 

camera trapping found no further evidence of such fire impacts. The results of camera trapping 

demonstrated that the burnt areas have a less abundant and less diverse vertebrate fauna 

assemblage than equivalent areas of unburnt vegetation but that some utilisation of the burnt areas 

was occurring. 

Previous studies have found that the responses of small mammals to fire appear to be reasonably 

consistent (Friend 1993). Small mammal species typically found in montane areas of the TWWHA 

(swamp rats, long-tailed mice, and antechinus) generally require vegetative cover for breeding and 

protection from predators. It is expected these small animals will be lost from burnt areas (having 

either been killed, fled the fire, or preyed upon post-fire), and are unlikely to return until sufficient 

vegetation cover has returned. Depending on the vegetation type and the mammal species this can 

take several years; perhaps tens of years in highland environments where vegetation recovery is 

expected to be slow (Kirkpatrick and Bridle 2013; Kirkpatrick et al. 2010). The small-mammal results 

from the camera trapping in this study are consistent with previous studies. Small mammals were 

rarely recorded by cameras in burnt vegetation following the bushfire, and given previous findings, 

they are not expected to significantly utilise these areas again until the vegetation cover re-

establishes. 

Previous studies show that larger mammal species may be less affected by bushfires and are able to 

move between burnt and unburnt vegetation. Herbivorous mammals may take advantage of the 

green pick after fire and shelter in adjacent unburnt vegetation or unburnt patches within a burnt 

area. Consistent with earlier studies, there were a number of medium- to large-sized mammal 

species (devils, quolls, wallabies and possums) recorded using areas of burnt montane vegetation 4–

5 months after the 2016 summer bushfire. It is not known whether these species are permanently 

living in the burnt vegetation. It is most likely that they shelter in unburnt vegetation and forage in 

burnt areas. All camera locations in burnt vegetation were less than 500 m from unburnt vegetation. 

Thus, these distances are within the range of daily movement patterns of the larger mammals. 
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However more mammal species were recorded more often in the unburnt vegetation, while field 

surveys observed that there was relatively little green pick even five months after the fire due to 

poor weather conditions for growth. It is expected that following vegetation growth in spring early 

summer there will be an increase in the utilisation of the burnt area by larger mammal species.  

Little is known about the survivorship of predators following fire. Previous studies suggest that 

predation pressure is high immediately after fire (Whelan et al. 2002) indicating at least short-term 

survival. The greater number of visits to cameras in burnt areas than unburnt areas by eastern quolls 

is intriguing and the reason for this is not known. It may be due to increased activity in search of 

limited food or it may be due to increased availability of prey after fire.   

An important limitation of this study is that it involved only a single replicate per treatment (Hurlbert 

1984). Thus differences observed between burnt and unburnt vegetation may be due to factors 

other than fire. While it was noted that wombats were not recorded in burnt areas, there were only 

a few recorded on camera in the unburnt area, thus this camera-trap data does not provide any real 

information about post-fire habitat use by wombats. In contrast to the camera trapping, field 

observations of scats suggest wombats were active in both burnt and unburnt areas, demonstrating 

that the cameras, bait and/or survey effort were not sufficient to adequately detect this species.  

Further monitoring post-fire would determine the ongoing persistence and recovery of the mammal 

community. Given the general lack of post-fire fauna activity data it is suggested that similar surveys 

be undertaken following other fires to determine whether the mammal activity recorded in burnt 

areas during this study is similar to that of other burnt areas, particularly areas at larger distances 

from unburnt vegetation. 

Continue post-fire monitoring to determine ongoing persistence and recovery of the mammal 

assemblages, and extend such post-fire monitoring to other areas as appropriate to determine 

typical mammal assemblage responses to fires, and the effect of distance to unburnt vegetation 

(see Task 1.4.d page 107).  
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7. Opportunities and priorities for rehabilitation, research and 

monitoring  
The Mersey Forest Fire Complex burnt a significant area of the TWWHA, including fire-sensitive 

conservation values. As the land manager, DPIPWE has a responsibility to quantify the damage to 

conservation values, and where necessary and feasible to intervene to rehabilitate those damaged 

values. The main focus for this document has been the identification and quantification of fire 

damage to natural values. This work was based on desktop review, observations in the field, the 

experience of the authors, and the discussions with the group who attended the Lake Mackenzie 

Alpine Fire Impacts Workshop on the 8th of June 2016 at the University of Tasmania (DPIPWE 2016). 

The assessments identified a number of rehabilitation, research and monitoring tasks (see Section 

7.5 below) that could either improve natural values recovery from this fire, or improve our ability to 

manage impacts of future fires.  These cluster into four overarching tasks which are described briefly 

here, together with some additional supporting recommendations.  

 

7.1. Post-fire monitoring and surveys to assess impacts on natural 

values and capacity for recovery 
In this report, while the desktop assessment of natural values was broad, post-fire ground surveys 

were constrained by time and access. Surveys were undertaken too soon after the fire to assess 

mortality and recruitment rates in plants, or to detect the initiation of significant erosion. The 

assessment of the natural recovery potential provided in this report is therefore based largely on 

theory. Because of their conservation value and potential vulnerability to impact from fire, several 

key values have been identified for further ground-survey work and monitoring. Data collected will 

enable better quantification of the fire damage, as well as further assessment of the need for any 

active mitigation measures to ensure the security of these natural values.  

Data collected can also be used to improve our understanding of the responses of natural systems to 

fire. This information is needed to refine fire-management guidelines, practices or policy relating to 

both planned burning and bushfire suppression.  

 

7.2. Targeted rehabilitation trials to improve outcomes for degraded 

natural values 
Arguably among the most urgent tasks are those needed to mitigate fire damage. At present the 

trajectory for recovery is still poorly known for most values. There is also a general lack of knowledge 

and practical experience in methods suitable for rehabilitation of key values most seriously impacted 

by this fire. Given these constraints, this report supports the recommendations of the Lake 

Mackenzie Alpine Fire Impacts Workshop (DPIPWE 2016) by suggesting rehabilitation trials should 

occur. Such trials would place DPIPWE in a better position to respond to future fires in alpine areas. 

This report does not provide any further detail on the specifics of what the rehabilitation response 

to the fire should be. Identification of specific locations and targets for rehabilitation, and the 

techniques that should be trialled, are beyond the scope of this report. Such an effort should involve 

a planning stage that identifies the highest priority targets, using the rehabilitation decision-matrix 
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tool (DPIPWE 2016). Input should be sought from a range of experts from Tasmania and the 

mainland. 

7.3. Refine operational guidelines for fire management 
Fire-management policies and practices are developed iteratively in response to information 

gathered from bushfires and planned burning operations. This fire provides the opportunity to 

assess the damage and consider whether a revision of fire-management strategies might lead to 

better nature-conservation outcomes. One of the major objectives of fire management for nature 

conservation is to exclude fire from the alpine zone. The unprecedented number of fires burning in 

Tasmania at the time of the Mersey Forest Fire Complex led to reduced availability of resourcing for 

fire suppression. It is clear that prioritising fire management within an alpine region is required. To 

this end we note some particular communities for fire-suppression priority.  

It is beyond the scope of this report to comment on particular suppression techniques, but we 

support the commencement of a research project into the impacts of fire retardants in the TWWHA. 

We also suggest that the preliminary study be followed by more targeted studies of the use of these 

chemicals in alpine habitats, noting that the benefits of the enhanced fire suppression provided by 

such chemicals may outweigh their impacts in many situations (see Task 3.3 page 108). 

7.4. Improve natural values distribution data 
Distributional data on vegetation communities, species and other natural values is essential for fire 

management and other aspects of nature conservation. The lack of precise and accurate mapping of 

the fire-sensitive communities and other fire-sensitive natural assets caused difficulties in prioritising 

fire-suppression activities during the Mersey Forest Fire Complex. Several priorities for revision 

mapping and distribution surveys were therefore recommended in this report. 

7.5. Summary of opportunities for rehabilitation, research and 

monitoring 
Opportunities for research, monitoring and rehabilitation trials are identified throughout this 

document.  These are collated in Table 7.1 below, grouped according to the four broad types of 

activity described above. For each task, the status is noted, to identify what has been undertaken by 

NVCB or another section of DPIPWE, what has (to the knowledge of the authors) been undertaken 

externally to DPIPWE, and which tasks have not been undertaken or are deferred until funding 

becomes available. Tasks have also been assigned to high-, medium- or low-priority classes 

according to the degree to which they meet the following criteria: 

1. Potential to improve management outcomes or management efficiency for natural values. 

2. Extent to which this event represents an unusual opportunity to study a particular impact of 

fire. 

3. Link to existing research or monitoring, so adding extra value to work programs already 

identified as a priority. 

4. Iconic status of target feature. 

While many of the tasks identified as high priority have been undertaken within NVCB, some remain 

undone, particularly those relating to undertaking rehabilitation trials.  A significant commitment of 

resources (both money and staff time) is required to run such trials and the associated monitoring 



       
 

104 

 

on a sufficient scale to ensure that the result is a genuine improvement in the knowledge of how to 

manage a burnt landscape. Unfortunately, early intentions to run these trials were swept away by 

the June 2016 floods, which caused extensive and expensive damage to infrastructure, as well as 

requiring a massive input of PWS and NVCB time.  However, the 2017/18 state budget announced a 

special budget allocation to fund the project TWWHA Bushfire Recovery: Rehabilitation Trials. This 

project will commence in late 2017. 

Finally, Table 7.1 specifies the connection between the tasks identified in this document, and the 

recommendations made by Press (2016) in the report Tasmanian Wilderness World Heritage Area 

Bushfire and Climate Change Research Project. 
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Table 7.1: Opportunities for rehabilitation, research and monitoring created by the Mersey Forest Fire Complex.  
Status: NVCB = task undertaken within NVCB; Pending = external funding required to commence this task; Not programmed = task not presently on NVCB work program; 
TSS = Task to be undertaken by Threatened Species Section, DPIPWE; External = Task undertaken by researchers external to DPPIWE, as far as the authors are aware.  
Priority: for criteria used to classify priority groups see page 103.  Related Press 2016 Recommendations: see Appendix 8 for full text of the recommendations. 

Task Status Priority  Related Press 2016 
recommendations 

Task 1: Post-fire monitoring and surveys to assess impacts on natural values and capacity 
for recovery. 

  
Rec 4 

 

1.1 Survey mortality and recruitment rates for the following biota to assess impacts of 
this fire: 

    

1.1.a Pomaderris phylicifolia in the Parangana Sugarloaf Regional Reserve. See 
page 30. 

TSS Medium
1
    

1.1.b Eucalyptus radiata subsp. radiata. See page 30. Not 
programmed 

Low1   

1.1.c Eucalyptus amygdalina particularly in the Threatened Native Vegetation 
Community ‘Eucalyptus amygdalina forest and woodland on sandstone’. See 
page 38. 

Not 
programmed  

Low2   

1.1.d Eucalyptus viminalis in the Threatened Native Vegetation Community 
‘Eucalyptus viminalis wet forest’. See page 38. 

Not 
programmed 

Low   

1.1.e Athrotaxis cupressoides in the Threatened Native Vegetation Community 
‘Athrotaxis cupressoides open woodland’ and ‘Athrotaxis cupressoides 
rainforests.  See page 96. 

NVCB and 
External 

High  Rec 5 

                                                           
 

1
 Priority identified by Threatened Species Section 

2
 Only a very small area of this vegetation type is mapped within the fire area. 
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Task Status Priority  Related Press 2016 
recommendations 

1.1.f Eucalyptus dalrympleana in the non-threatened ‘Eucalyptus dalrympleana 
wet forest’ in the TWWHA. See page 42. 

Not 
programmed 

Low Rec 4  

1.2 Assess floristic change, recovery rates for the following Threatened Native 
Vegetation Communities: 

    

1.2.a Cushion moorland. See page 38 and 97. NVCB Medium   

1.2.b Highland grassy sedgeland. See pages 39 and 98. NVCB High3    

1.2.c Highland Poa grassland. See pages 39 and 98. Not 

programmed 4  
High3   

1.2.d Sphagnum peatlands. See page 81. NVCB High5   

1.2.e Athrotaxis cupressoides open woodland. See page 81.  NVCB High   

1.3 Assess fire impacts, erosion dynamics and revegetation post-fire for:     

1.3.a Rainforest soils where peat fires occurred. See page 85. Not 
programmed 

Medium   

1.3.b Bare ground in burnt areas. See page 92. NVCB High   

1.3.c Peat volumes in burnt Sphagnum peatlands. See page 93. NVCB High   

1.3.d Stream incision in burnt Sphagnum peatlands. See page 93. NVCB Medium   

1.3.e Bank and floodplain stability in badly burnt streams. See page 94. NVCB High   

1.3.f Pool complexes and other fluvial systems in peatland to identify fluvial 
incision. See page 94. 

NVCB High   

                                                           
 

3
 Survey needed to assess potential positive impacts of the fire. Complementary to existing NVCB research project on burning montane grasslands. 

4
 Not possible as the limited areas of Poa grassland within the fire area are not suitable for monitoring.  

5
 Burnt Sphagnum peatlands are likely to be a high priority for rehabilitation trials as without intervention they are prone to severe fire-initiated degradation. 
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Task Status Priority  Related Press 2016 
recommendations 

1.4 Fire-response data should be gathered for the following biota to support future fire 
management: 

  Rec 4  

1.4.a The threatened species Viola cunninghamii, to assist in determining optimal 
fire management of grassland and sedgy grasslands in which it occurs. See page 
32. 

Not 
programmed 

Low1    

1.4.b Non-threatened forest communities where there is good pre-fire data at 
Borradaile and Parangana Sugarloaf Regional Reserve. See page 28. 

Not 
programmed 

Low   

1.4.c Rainforest vegetation, including both areas previously impacted by fires in 
the last 60 years and those where peat fires resulted in tree falls. See pages 85 
and 99. 

Not 
programmed 

Medium   

1.4.d  Mammal activity surveys to determine post-fire colonisation and dynamics 
for mammals. See page 101. 

NVCB High   

1.4.e Invertebrates in burnt and unburnt grasslands near Lake Mackenzie. See 
page 49. 

NVCB High   

1.5 Improve storage and availability of fire-response data.  See page 94. Not 
programmed 

Medium   

Task 2: Targeted rehabilitation trials to improve outcomes for degraded natural values. 
  

Rec 18  
 

2.1 Rehabilitation trials to assist in the recovery of species, communities and features 
using appropriate methods to: 

    

2.1.a Stabilise areas of soil prone to sheet erosion. See page 93. Pending6 High   

                                                           
 

6
 External funding is required to commence this task 
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Task Status Priority  Related Press 2016 
recommendations 

2.1.b Regenerate Sphagnum communities and maintain physical peatland 
integrity in priority mire systems. See pages 93 and 100. 

Pending7 High   

2.1.c Establish recruitment in Athrotaxis cupressoides with and without browsing 
controls. See page 96. 

Pending High   

Task 3: Refine operational guidelines for fire management. 
  

Rec 12 
 

3.1 Incorporate the following advice into operational guidelines for fire management:    Rec 1 

3.1.a Increase the priority of fire suppression in cushion moorlands, Sphagnum 
peatlands and Athrotaxis cupressoides communities when alpine vegetation is 
dry. See pages 96, 97 and 100.  

Advice to PWS8 High   

3.2 Develop and if appropriate trial strategies to reduce bushfire impacts on the 
following species, communities or features: 

Advice to PWS8 PWS9   

3.2.a Cushion moorlands. See page 97. Advice to PWS
8
 Medium

10
   

3.2.b Athrotaxis cupressoides. See page 96. Advice to PWS8 High   

3.2.c Sphagnum peatlands. See page 100. Advice to PWS8 High   

3.3 Trial the use of fire suppressant chemicals in alpine areas to quantify their 
effectiveness and environmental impacts. See page 103. 

Advice to PWS  High  Rec 14 

                                                           
 

7
 External funding is required to commence this task 

8 
NVCB will provide advice to Parks and Wildlife on refining operational guidelines through annual inputs to the Bushfire Risk Assessment Model, and through review of the 

report Fire regimes for nature conservation in the TWWHA (DPIPWE 2015).  
 

9
 Priority to be determined by PWS Fire Management. 

10
 Priority may be modified depending on results of fire-recovery monitoring. 
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Task Status Priority  Related Press 2016 
recommendations 

Task 4: Improve natural values distribution data.  
  

Rec 9   

4.1 Undertake extension surveys and seed collections for data-deficient plant species 
listed in Table 4.4, and other ephemeral and pioneer species. See page 32. 

Not 
programmed 

Low   

4.2 Revise statewide mapping of the following Threatened Native Vegetation 
Communities: 

    

4.2.a Athrotaxis forest and woodlands. See page 96. NVCB High   

4.2.b Cushion moorland.  See page 38. NVCB High   

4.2.c Highland grassy sedgeland. See page 39. Not 
programmed 

Medium   

4.2.d Highland Poa grassland. See page 39. Not 
programmed 

Medium   

4.2.e Sphagnum peatland. See page 40. NVCB High   
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Appendix 1.  List of field visits 
Dates (2016) Where Staff Purpose 

27 January 
 

Helicopter flight  K. Storey  
M. Visoiu 
T. Rudman 
 

General assessment of areas burning 
to provide advice on fire suppression 
priorities. 

6 February  Helicopter flight M. Visoiu Assessment of fire impacts on 
Athrotaxis cupressoides woodlands 
(RPW), cushion moorlands (HCM) etc. 

15 March  
 

Helicopter flight. Broad valley-plain 
on northern edge of Lake Bill; aerial 
view of impacts on forest, 
Sphagnum peatlands, etc. from the 
helicopter 

J. Balmer 
K. Storey 
M. Comfort 

Assessment of fire impacts on 
peatlands mires including Sphagnum 
peatland (MSP), Cushion moorland 
(HCM), Eastern buttongrass moorland 
(MBE), Eastern alpine sedgeland (HSE) 
and Highland grassy sedgelands 
(MGH) 

5
th

 April Walked a circuit from the end of  
Lake Mackenzie Road to pencil pine 
woodland returning via Blue Peaks 
Track 

J. Balmer 
M. Visoiu 
K. Storey 
M. Comfort 

Assessment of fire impacts on 
Athrotaxis cupressoides woodlands 
(RPW) 

6
th

 April Walked a circuit in the valley plain 
northwest of Yeates Creek 

J. Balmer 
K. Storey 

Assessment of fire impacts on 
peatland mires including a particular 
focus on stream bank erosion, 
damage to peat pool banks, MSP, 
HCM, HSE and MGH 

6
th

 April Circuit north of Lake Mackenzie  M. Visoiu 
M. Comfort 

Re-measurement of existing 
Athrotaxis cupressoides woodlands 
long-term monitoring sites 

7
th

 April Yeates Creek J. Balmer 
M. Visoiu 
K. Storey 
M. Comfort 

Impact of fire on riparian Athrotaxis 
cupressoides woodlands, Cushion 
moorlands and peat pools 

7
th

 April Ritters Plain K. Storey 
M. Comfort 

Impact of fire on sedgeland & grassy 
sedgeland soils and Sphagnum 
peatland soils 

16
th

 May  Road to Fisher power station; road 
to power lines off Lake Mackenzie 
Road 

J. Balmer 
K. Storey 
M. Comfort 

Impact of fire on eucalypt forest and 
rainforest 

17
th

 May  Ritters Plain J. Balmer 
K. Storey 
M. Comfort 

Establishing post-fire monitoring of 
soil erosion in MGH, Sphagnum 
peatland, water chemistry and soil 
depths 

18
th

 May  Blue Peaks Track J. Balmer 
M. Visoiu 
K. Storey 
M. Comfort 

Pencil pine woodland monitoring;  
Sphagnum peatland water chemistry 
and depths 

18
th

 May Dragon Lagoon/Dublin plain J. Balmer 
M. Visoiu 
K. Storey 
M. Comfort 

Sphagnum peatland water chemistry 
and depths 

18
th

 May Blue Peaks Track circuit M. Driessen 
S. Troy 

Establishment of fauna monitoring 
(putting out camera traps) 

28
th

 June Blue Peaks Track circuit M. Driessen 
M. Comfort 

Completing fauna 
monitoring(retrieving camera traps) 
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Appendix 2: Fire soil-damage class score guides 
A. Moorland, sedgeland, grassland and heathland vegetation  

1. Burnt but soil surface not directly damaged: thatch, litter or moss layer still intact. 

  

 

 

2. Soil surface burnt but not damaged.  All surface cover gone, surface blackened but only minor 
charring. 

   

3. Damage above general soil surface, e.g. base of tussocks and ant mounds. 
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4. Shallow surface damage. Charring shallow and relatively uniform, without distinct edges.  Burnt 
roots exposed. 

  

5. Discrete cavities with distinct scarps, localised in high-temperature zones, e.g. around tussocks. 
Note depth. 

  

6. Large cavities or areas burnt, indicating extended smouldering.  Note depth as well as severity. 

  

 

 



       
 

123 

 
 

B. Sphagnum peatland and cushion moorland vegetation 

0. Sphagnum and overstorey unburnt. 

   
1. Sphagnum unburnt, overstorey vegetation scorched or burnt. 

  

2. Sphagnum surface scorched but remains intact. 

   

3. Centre of hummock intact or scorched, burnt margins. 
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4. Shallow burn across surface.  One to several cm of moss removed.  Sphagnum 
dead. 

   

5. Locally deep burn, often around a shrub.  Over 5 cm of moss and peat gone.   

  

6. Broad deep burn.  Over 5 cm of moss and peat gone over an extensive area. 
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Appendix 3: Aerial view of flora transect locations 
 

  
A B 

Figure A3.1: Transects 1 to 3 on Blizzard Plain, north of Lake Bill. 
A. Locations of Transects 1 to 3 (labelled pink bars) on Blizzard Plain, north of Lake Bill. Base image 2015 aerial 
photo. Yellow line-work is TASVEG live mapping (TVMMP 2016) with TASVEG codes in blue text. B. Locations of 
T1 to T3; Base image a post-fire false colour RapidEye image (2016). False colour shows denser live vegetation 
as red and non-vegetated/burnt areas and water as bluer/darker colours. Black line-work and text is TWWHA 
1:25,000 vegetation mapping (RMC, 2004) and yellow line-work is TASVEG live mapping (TVMMP 2016). 
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A. B. 

Figure A3.2: Locations of transects T4 to T7, in the Yeates Creek area. 
A Locations of T4 to T7 (pink bars labelled) within the area west of Yeates Creek accessed from Lake Mackenzie Road. Base image 2015 aerial photo. Yellow line-work is 
TASVEG live mapping (TVMMP May 2016) with TASVEG codes in blue text. Additional green triangles indicate positions of other data collection.  
B. Locations of T4 to T7, Base image a post-fire false colour RapidEye image (2016). False colour shows denser live vegetation as red and non-vegetated/burnt areas and 
water as bluer/darker colours. Black line-work and text is TWWHA 1:25,000 vegetation mapping (RMC, 2004) and yellow line-work is TASVEG live mapping (TVMMP May 
2016). 

T51 

T61 

T71 

T51 

T61 

T71 



       
 

127 

 
 

 

  
A. B. 

Figure A3.3: Location of T8 on Ritters Plain.  
A. Transect T 8 (end points are green dots) on Ritters Plain. Base image 2015 aerial photo. Yellow line-work is TASVEG live mapping (TVMMP May 2016) with TASVEG codes 

in blue text. 

B. Location of T 8 on Ritters Plain.  Base image a post-fire false colour RapidEye image (2016). False colour shows denser live vegetation as red and non-vegetated/burnt 

areas and water as bluer/darker colours. Black line-work and text is TWWHA 1:25,000 vegetation mapping (RMC, 2004) and yellow line-work is TASVEG live mapping 

(TVMMP May 2016). 
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A. B. 
Figure A3.4: Transects T 9 and 10 in Pine Bog, accessed from Blue Tiers track. 

A. Locations of T 9 and 10 accessed from Blue Tiers track. Base image 2015 aerial photo. Yellow line-work is 

TASVEG live mapping (TVMMP May 2016) with TASVEG codes in blue text. 

B. Locations of T 9 and 10 accessed from Blue Tiers track.  Base image a post-fire false colour RapidEye image 

(2016). False colour shows denser live vegetation as red and non-vegetated/burnt areas and water as 

bluer/darker colours. Black line-work and text is TWWHA 1:25,000 vegetation mapping (RMC, 2004) and 

yellow line-work is TASVEG live mapping (TVMMP 2016). 

8.1.1. References 

RMC (2004) The TWWHA vegetation map release 1.0. Unpublished, Digital vegetation map of the 
TWWHA, 1:25,000 scale, Resource Management and Conservation Division, Department of 
Primary Industries, Water and Environment, Hobart. 

TVMMP, 2016. TASVEG Live, 1:25,000 statewide digital vegetation map of Tasmania. As at May 31st, 
available through the List Map, Department of Primary Industries, Parks, Water and 
Environment, Hobart. 
https://services.thelist.tas.gov.au/arcgis/rest/services/Public/NaturalEnvironment/MapServ
er/49 

https://services.thelist.tas.gov.au/arcgis/rest/services/Public/NaturalEnvironment/MapServer/49
https://services.thelist.tas.gov.au/arcgis/rest/services/Public/NaturalEnvironment/MapServer/49
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Appendix 4: Camera-trap location notes  
 

Site No Site Notes 

PPB1 Scattered pencil pines over a low dense groundcover of Sphagnum and Richea scoparia 
with patches of sedges and coral fern – all mostly burnt. 

PPB2 As for PPB1. 
PPU1 Scattered pencil pines with a dense groundcover of Richea scoparia, coral fern, 

Sphagnum, sedges and grasses, which grade into more rocky area nearby; there are 
dead pencil pine stags resulting from a previous fire.  

PPU2 Scattered pencil pines with dense groundcover of Richea scoparia and Sphagnum, 
Leptospermum sp. and grasses. 

SGU1 Snow gum and Leptospermum sp. over very rocky ground with shrubs (Richea sp., Orites 
revoluta, Tasmannia lanceolata, moss and lichen; sheltered site with undulating rocky 
topography. 

SGB1 Ground scorched, rocky, bare. Pre-fire shrub cover indeterminable, but there were dead 
plants similar to unburnt areas in the vicinity of the trap site. 

SGU2 East-facing rocky slab. Snow gum over very shrubby vegetation – Orites revoluta, 
Leptospermum sp., some Lepidosperma filiforme. 

SGB2 Flat area in undulating landscape. Snow gum over dead shrubs. 
GU1 Poa grassland with sedges, shrubs and cushion plants. 
GB1 Scorched and bare. 
SGU3 Snow gum over Leptospermum sp., Orites revoluta, Richea sp. and lichen. Rocky. 
SGB3 Snow gum over shrubs; slightly up-slope. 
RB1 Shrubby woodland; rocky. 
RU1 Snow gum over shrubs (Leptospermum sp., Cyathodes sp., Orites revoluta, Tasmannia 

lanceolata, Coprosma sp. and the fern Polystichum proliferum. Bouldery. 
RU2 Snow gum over tall (4–5m) bushy Leptospermum sp. and Telopea truncata and low 

shrubs (Drimys lanceolate and Cyathodes sp.). Groundcover of Lepidosperma filiforme, 
grass; rocky. 

RB2 Similar vegetation to RU2 but more open, with less large shrubs; rocky. 
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Appendix 5: List of land systems in the burnt area and associated maps of 

soil erosion risk 
Data sources: Richley 1978 and Pemberton 1986. 

703321 SHELF: On the crests are Eucalyptus amygdalina (black peppermint) woodland with a 

scrubby understorey with Eucalyptus delegatensis (gum-topped stringybark) and E. dalrympleana 

(mountain white gum) more important on the gentle slopes. Buttongrass moorland occurs along 

areas of poor drainage. There is a moderate risk of sheet, rill and gully erosion in these peaty to 

sandy loam soils. 

721321 EMU PLAINS: Eucalyptus delegatensis (gum-topped stringybark) and E. dalrympleana 

(mountain white gum) dominate the tall grassy forest of this land system with a scrubby understorey 

developed along the drainage lines. Slopes are fairly gentle but the highly erodible nature of the 

coarse-textured soils indicates a moderate risk of rill erosion.  

772351 SCARP—GREAT WESTERN TIER: This land system of moderate to steep slopes and 

escarpments is dominated by Eucalyptus delegatensis (gum-topped stringybark), E. dalrympleana 

and E. obliqua (stringy-bark) at the lowest to mid-elevations and by E. coccifera woodlands at the 

highest elevations. Yellow-brown, gravelly loam soils characterise this land system and support 

mesophyllous understoreys dominated by species such as Pomaderris apetala and Bedfordia salicina 

but in fire-protected areas rainforest species become important. Low to medium risk of sheet 

erosion and a medium risk of rill and gully erosion and landslips.  

772421 PINE LAKE: Within this land system of undulating terrain is a mosaic of alpine sedgelands 

and sedgy heathlands on the peat soils that develop in swampy valley-flats and creek lines. Heathy 

Eucalyptus coccifera (snow gum) dominated woodlands occur on the well-drained rocky ridges and 

crests where organic loams and clay loams are developed. Short rainforest shrubberies occur in the 

fire-protected boulder fields, while particularly swampy hollows may be occupied by Sphagnum 

bogs. The parts of this land system subjected to past fires are already seriously degraded by sheet 

erosion (e.g. Wild Dog Plain). Any fires in this land system expose soils to a high risk of sheet erosion 

from wind, rain, ice and frost heave.  

803351 PARANGANA:  The mountainous valleys of this land system are vegetated by forests and 

woodlands which vary in dominance from Eucalyptus amygdalina (black peppermint) open 

woodlands with scrubby to sometimes bare understoreys, to Eucalyptus delegatensis (gum-topped 

stringybark) forest with E. dalrympleana (mountain white gum) and E. obliqua (stringy-bark) 

sometimes codominant, with mesophyllous species prominent in the understorey. Soils are skeletal 

to gravelly and there is a high risk of rock slips, gully erosion, streambank erosion and siltation. 

803431 FLAT TOP: Buttongrass moorland occurs on the plateau surface within this land system 

over gravelly to silty peaty soils of about 40 cm depth. There is a moderate risk of rill erosion in these 

soils. On the breakaway-drainage lines scrubby eucalypt woodland is developed and the soils have a 

high risk of sheet and rill erosion.   
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804441 HOUNSLOW HEATH: The broad crests are covered with highland sedgelands, grassy 

sedgelands and other highland communities that give way to heathy E. coccifera and E. subcrenulata 

(yellow gum) woodlands on the upper slopes. Peaty soils of about 40 to 50 cm in depth have a low to 

moderate risk of sheet erosion and a moderate risk of rill erosion on gently sloping crests and slopes 

but on steeper gradients the risk of sheet erosion becomes moderate and the risk of rill erosion 

becomes high. 

864351 PELION: This land system includes E. delegatensis – E. dalrympleana forest on the rugged 

mountain slopes and river valleys and undulating plains vegetated by buttongrass sedgelands, 

highland sedgelands and grassy sedgelands. Crests are typically dominated by shrublands and 

heaths, while the higher slopes include E. coccifera heathy woodlands and mixed forests. 

Gradational soils are common on better valley situations whereas peaty soils occur on the more 

poorly drained flats. These soils have a moderate risk of rill erosion, which is most evident on 

bushwalking tracks. 

872441 LAKE MYRTLE: Organic soils have developed on the poorly drained valley plains where 

buttongrass moorlands, highland sedgelands and grassy sedgelands are the dominant vegetation. 

E. coccifera woodlands occur on the yellowish-brown soils on well-drained ridges and slopes while 

Athrotaxis cupressoides and A. selaginoides occupy fire-protected situations. Exposed crests with 

brown gradational soils are usually dominated by E. coccifera with a shrubland understorey with 

Orites spp. being particularly common. The greatest hazard is sheet erosion on drier situations if 

vegetation is removed by fire. 

882321 GUILDFORD: This land system is underlain by basalt on which clay and loam soils develop 

to depths of more than a metre. Rainforests and E. delegatensis mixed forests are common on these 

soils, which have a high risk of sheet and gully erosion on steep scarps and a moderate risk of either 

rill or sheet erosion on gentle slopes, undulating crests and in drainage lines. Where drainage is 

impeded swamps vegetated by buttongrass moorland occur and have a high risk of flooding and 

siltation.   

892451 SCARP – FISH RIVER: This land system comprises mainly Pleistocene periglacial deposits 

on moderate to steep slopes which are generally associated with E. delegatensis forest in the low to 

mid elevations and E. coccifera forests and woodlands in the upper elevations. The most important 

understorey species range from short prickly species such as Pultenaea juniperina, to mesophyllous 

species like Pomaderris, but may include rainforests species where fire frequencies are low. Soils 

range from clay loam to silty and sandy clay loams of at least 30 cm depth. There is considered to be 

only a low to moderate risk of sheet erosion, and a moderate risk of rill and gully erosion within this 

land system.  

 

8.1.2. References 

Pemberton M, 1986. Land systems of Tasmania, region 5 – Central Plateau. Department of 
Agriculture, Hobart.  
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Richley L, 1978. Land systems of Tasmania, region 3 (North West Tasmania). Department of 
Agriculture, Hobart. 
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Appendix 6: Maps of erosion threats to land systems within burnt area (from Richley (1978) and Pemberton (1986) 

Boundary of land systems within fire area 
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Richley L, 1978. Land systems of Tasmania, region 3 (North West Tasmania). Department of Agriculture, Hobart. 
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Appendix 7: Vegetation communities within burnt area  
(source: TVMMP 2016, see note below Table) 

Vegetation Community^ VEGCODE Ha in MFCF 
area 

Portion 
MFCF area 

(%) 

% of TWWHA 
extent in MFCF 

area 

% state 
extent in 

MFCF area 

Statewide 
area (ha) 

FS* Fl* 

Dry forest communities:         

Eucalyptus amygdalina coastal forest and 
woodland 

DAC 570 2.2 63.3 0.4 148800 L H 

Eucalyptus amygdalina forest and woodland on 
dolerite  

DAD 800 3.0 6.4 0.5 158000 L H 

Eucalyptus amygdalina forest and woodland on 
sandstone  

DAS 100 0.4 0.0 0.2 43000 L H 

Eucalyptus coccifera forest and woodland DCO 2870 11.0 3.1 2.3 123900 H M 

Eucalyptus delegatensis dry forest and woodland DDE 2310 8.8 2.7 0.9 259800 L H 

Eucalyptus dalrympleana – Eucalyptus pauciflora 
forest and woodland 

DDP 10 0.1 0.0 0.2 7300 H M 

Eucalyptus nitida dry forest and woodland DNI 230 0.9 0.8 0.5 48400 L H 

Eucalyptus obliqua dry forest DOB 290 1.1 0.5 0.2 171300 L H 

Eucalyptus amygdalina – Eucalyptus obliqua damp 
sclerophyll forest 

DSC 20 0.1 0.0 0.0 49400 M M 

Eucalyptus viminalis grassy forest and woodland DVG 10 0.1 0.0 0.0 103400 L H 

Wet forest communities:         

Eucalyptus dalrympleana forest WDA 3420 13.1 51.6 19.9 17100 H M 

Eucalyptus delegatensis forest with broad-leaf 
shrubs 

WDB 3000 11.5 13.2 5.9 50500 H M 

Eucalyptus delegatensis forest over Leptospermum WDL 1390 5.3 2.4 5.0 27800 H M 

Eucalyptus delegatensis forest over rainforest WDR 970 3.7 1.0 1.0 97300 VH M 

Eucalyptus nitida forest over Leptospermum WNL 420 1.6 0.2 0.3 125700 H M 

Eucalyptus obliqua forest with broad-leaf shrubs WOB 470 1.8 0.0 0.6 80200 H M 
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Vegetation Community^ VEGCODE Ha in MFCF 
area 

Portion 
MFCF area 

(%) 

% of TWWHA 
extent in MFCF 

area 

% state 
extent in 

MFCF area 

Statewide 
area (ha) 

FS* Fl* 

Eucalyptus obliqua forest over rainforest WOR 10 0.1 0.0 0.0 94100 VH M 

Eucalyptus subcrenulata forest and woodland WSU 480 1.8 1.8 1.8 27500 H M 

Eucalyptus viminalis wet forest WVI 70 0.3 0.0 0.9 7500 H M 

         

         

Rainforest and related scrub communities:         

Rainforest fernland RFE 40 0.1 1.3 2.0 1900 H L 

Nothofagus-Leptospermum short rainforest RML 60 0.2 0.2 0.1 38100 VH L 

Nothofagus-Phyllocladus short rainforest RMS 290 1.1 1.3 0.2 175500 VH L 

Nothofagus-Atherosperma rainforest RMT 570 2.2 0.9 0.3 216100 VH L 

Athrotaxis cupressoides rainforest RPP 10 0.0 0.4 0.4 2500 E M 

Athrotaxis cupressoides open woodland RPW 80 0.3 0.8 0.8 9800 E L 

Highland low rainforest and scrub RSH 340 1.3 1.7 1.5 22200 VH L 

Acacia dealbata forest NAD 400 1.5 5.2 1.0 40100 H M 

Non-eucalypt forest and woodland communities:         

Leptospermum forest NLE 130 0.5 0.3 0.2 60600 M H 

Broad-leaf scrub SBR 240 0.9 5.8 1.6 15500 H M 

Highland treeless vegetation communities:         

Cushion moorland HCM 110 0.4 3.5 2.8 3300 VH L 

Eastern alpine heathland HHE 1680 6.4 3.6 2.8 60500 VH M 

Western alpine heathland HHW 10 0.0 0.2 0.1 15100 VH M 

Eastern alpine sedgeland HSE 1670 6.4 7.6 5.4 33500 M H 

Grassland, moorland, sedgeland and peatland 
communities: 

        

Highland Poa grassland GPH 220 0.8 1.2 0.7 26400 M H 

Eastern buttongrass moorland MBE 250 0.9 0.9 0.9 26700 L VH 

Pure buttongrass moorland MBP 20 0.1 0.1 0.4 4700 L VH 

Buttongrass moorland with emergent shrubs MBS 20 0.1 0.0 0.0 118600 L VH 
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Vegetation Community^ VEGCODE Ha in MFCF 
area 

Portion 
MFCF area 

(%) 

% of TWWHA 
extent in MFCF 

area 

% state 
extent in 

MFCF area 

Statewide 
area (ha) 

FS* Fl* 

Highland grassy sedgeland MGH 870 3.3 9.7 4.1 19400 M H 

Sphagnum peatland MSP 60 0.2 1.3 1.1 5200 H L 

Scrub, heathland and other communities:          

Pteridium esculentum fernland FPE 210 0.8 1.3 2.5 8400 L M 

Subalpine heathland SHS 200 0.8 10.4 2.0 10200 M M 

Wet heathland SHW 30 0.1 5.0 0.1 28400 L VH 

Leptospermum lanigerum scrub SLL 30 0.1 2.4 0.4 7500 M H 

Leptospermum scoparium heathland and scrub SLS 50 0.2 1.5 0.4 13600 M H 

Melaleuca squamea heathland SMM 10 0.0 0.1 0.1 18300 L H 

Leptospermum with rainforest scrub SRF 80 0.3 0.4 0.3 30000 VH L 

Western subalpine scrub SSW 40 0.1 0.4 0.3 12200 M M 

Western wet scrub SWW 100 0.4 0.1 0.1 150700 M H 

^ Only native vegetation communities with a mapped area of more than 10 hectares are listed. Areas are rounded to nearest 10 ha (MFCF) and 100 ha (state 

extent) for legibility.  

* FS = fire sensitivity, Fl = flammability; fire sensitivity and flammability codes — E = extreme, VH = very high, H = high, M= moderate, L = low. (Source Pyrke 

and Marsden-Smedley 2005). 
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8.2. Appendix 8: Summary of Recommendations from the Tasmanian 

Wilderness World Heritage Area Bushfire and Climate Change 

Research Project (Press 2016) 
 

8.2.1. Recommendation 1 – Comprehensive fire management planning  

Clear, well-defined objectives for fire management should be incorporated into a Fire Management 

Plan for the TWWHA. These objectives should identify how fire management (fire suppression, ‘let 

go’ and management fires) will be used to protect and conserve the natural and cultural heritage 

values in the TWWHA.  

The Fire Management Plan for the TWWHA should clearly set out the circumstances in which priority 

will be given to protecting the Outstanding Universal Values of the TWWHA over built assets within 

its boundaries. 

8.2.2. Recommendation 2 – The Bushfire Risk Assessment Model (BRAM)  

The Tasmania Parks and Wildlife Service and DPIPWE should maintain an ongoing program of 

investment in and development of fire management tools, including the BRAM and the Bushfire 

Operational Hazard Model (BOHM). As the BRAM is used across all agencies and tenures in 

Tasmania, it is imperative that it is fully auditable, and that its structure, inputs and operability are 

regularly reviewed.  

BRAM should be fully integrated as a whole-of-government decision-support system with 

appropriate governance structures established accordingly; and readily accessible by all Tasmanian 

fire agencies and incident management teams.  

8.2.3. Recommendation 3 – Objectives for planned burns  

Clear objectives (at the strategic and program levels) should be set for management burning in the 

TWWHA.  

The short, medium and long-term results of management fires should be monitored to evaluate the 

fires against specified objectives, and the findings used to retain, improve or modify approaches 

taken to management burning.  

Burning programs should reflect the best available evidence. Fire simulation modelling tools should 

be used to guide the development of planned burning programs to meet objectives and new data 

incorporated into the models as they become available.  

8.2.4. Recommendation 4 – Monitoring the consequences of fire  

The short, medium and long-term impacts of planned and unplanned fires should be monitored in 

order to understand the consequences of fire for the natural and cultural values of the TWWHA.  

The findings of this monitoring should be used to plan future response to bushfires and to inform 

decisions about the use of management burning.  
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8.2.5. Recommendation 5 – Research on fire and natural and cultural heritage values  

An ongoing program of scientific research and monitoring should be maintained in the TWWHA that 

supports understanding:  

 the interaction between climate change and the natural and cultural values of the TWWHA; 

and  

 the evolving relationship between climate change and the projected impacts of fire on 

natural and cultural values in the TWWHA.  

8.2.6. Recommendation 6 – Research on fire vulnerability, fire behaviour and fire 

model inputs  

In the short to medium-term, significant research effort should be directed to:  

 further understanding the consequential interactions of climate change with fire 

vulnerability, behaviour and impact;  

 understanding fire behaviour and flammability thresholds, particularly in dry conditions, of 

organic soils and the interaction between climate change, fire and organic soils;  

 developing a comprehensive understanding of soil and fuel moisture in the various 

vegetation communities in the TWWHA; efficient methods to monitor and model soil and 

fuel moisture across the vegetation types in the TWWHA; and the development of reliable 

soil moisture indices for the TWWHA that can then be incorporated into fire behaviour 

models and fire danger indices;  

 developing techniques for more accurately assessing fuel loads and mapping fuel types in 

different vegetation communities in the TWWHA and incorporating these into fire behaviour 

models; and  

 developing fire behaviour models and associated fire spread simulators for peatlands, 

grasslands, wet eucalypt forest, coniferous rainforest, rainforest without conifers, and other 

vegetation communities in the TWWHA.  

8.2.7. Recommendation 7 – Lightning and ignition detection  

The Tasmanian fire agencies, in consultation with the Australian Bureau of Meteorology, should 

keep abreast of emerging technologies for predicting and detecting lightning strikes and ignitions.  

If and when new technologies become available, these should be incorporated into preparedness 

and response planning for bushfire in the TWWHA.  

A detection strategy should be developed that details the bushfire detection arrangements for the 

TWWHA, based on contemporary ignition risks and detection methods. 

8.2.8. Recommendation 8 – Capital investment  

The Tasmanian fire agencies should develop a whole-of-government program of investment in 

facilities and equipment that enhance fire management capabilities in the TWWHA and more 

generally in Tasmania.  

This program should include:  

 identification and evaluation of options for installing new automatic weather stations in the 

TWWHA and nearby areas to improve weather and data records for the region; remote area 
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sensors for monitoring local rainfall and soil moisture; and early detection facilities such as 

fire-watch installations;  

 firefighting equipment available to fire agencies in different regions of Tasmania;  

 improved communication facilities (that is for the radio network), to enable better 

communication between agencies, and for remote firefighting teams; and  

 investment in facilities and equipment to enhance aerial firefighting efforts.  

8.2.9. Recommendation 9 – Mapping of values  

DPIPWE and the Tasmania Parks and Wildlife Service should continue to improve mapping, and 

incorporate the most up-to-date and available vegetation, soil and other natural and cultural values 

mapping into TASVEG and the Bushfire Risk Assessment Model (BRAM).  

8.2.10. Recommendation 10 – Operational capability  

The Tasmania Parks and Wildlife Service should review its immediate, medium and long-term fire 

suppression capabilities, including staffing.  

This review should be done in consultation with other fire agencies in Tasmania as skills, 

demographic factors, and agency capabilities are expected to change significantly across all agencies.  

This review should also take into account the spatial context of bushfire risk; emerging technological 

development; future fire suppression capabilities such as new fixed- and rotary-wing aircraft; and 

the future requirements for skilled, remote-area firefighting teams.  

A review of resources and staffing arrangements should be undertaken to facilitate flexibility and 

responsiveness in capability to match annual variation in fire seasons (i.e. that impact workload).  

8.2.11. Recommendation 11 – Use of volunteers  

The Tasmania Parks and Wildlife Service, in conjunction with other Tasmanian fire agencies, should 

review the future potential for the use of volunteers in supporting fire management activities, 

including the potential to use trained remote area volunteer fire crews.  

This review should be conducted in conjunction with the review of the Tasmania Parks and Wildlife 

Service’s fire suppression capabilities.  

8.2.12. Recommendation 12 – Fire suppression techniques and methods  

The Tasmanian fire agencies should regularly review operational practices, fire suppression 

technologies and techniques used in other jurisdictions and determine their efficacy for Tasmania, 

including in the TWWHA.  

In the TWWHA, particular attention should be paid to:  

 early intervention techniques and technologies such as early detection and rapid attack; and  

 continuing to investigate methods and equipment for extinguishing ground (organic soil) 

fires (e.g. spike and pump combinations).  
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8.2.13. Recommendation 13 – Aerial fire suppression  

The Tasmania Parks and Wildlife Service and the Tasmania Fire Service should review future 

capabilities in fixed- and rotary-wing aircraft for fire suppression in the TWWHA, and for the safe 

insertion of remote area firefighting teams, including where landing or hover exit is not possible.  

8.2.14. Recommendation 14 – Research on fire suppression chemicals  

The current research on the efficacy and environmental impacts of the use of fire suppression 

chemicals in the TWWHA should be continued in the short term.  

8.2.15. Recommendation 15 – Use of fire suppression chemicals  

The Tasmania Fire Service and Parks and Wildlife Service should review the future use of fire 

suppression chemicals in the TWWHA following the conclusion of the research project currently 

being undertaken.  

Research, monitoring and adaptive management should continue on the use of fire suppression 

chemicals from the perspective of both impacts on TWWHA values, and guidelines on the effective 

and efficient operational strategies and tactics of the various fire chemical classes.  

If the research determines that the use of fire suppression chemicals is appropriate in the TWWHA, 

suitable procedures will need to be established, as well as training and equipment, to manage the 

use of these products in a safe and responsible manner.  

Protocols for future decisions to use fire suppression chemicals in the TWWHA should be 

incorporated into the TWWHA Fire Management Plan and associated operational fire guidelines.  

As an interim measure, the use of fire suppression chemicals should be undertaken using a 

precautionary approach, where application is assessed and approved on a case-by-case basis.  

8.2.16. Recommendation 16 – Improved public information and communications  

The Tasmania Parks and Wildlife Service should develop a specific communications plan on bushfires 

and fire management. This plan should include:  

 public information on the restrictions on lighting fires in the TWWHA and the impacts of 

bushfire on sensitive natural and cultural assets;  

 the dissemination of public information on fire danger during the fire season;  

 the dissemination of public information during fire events including bushfires and 

management fires, including suppression activities; and  

 the dissemination to the public of information on the extent and impacts of bushfire in the 

TWWHA.  

The communications plan should also cover the provision of public information during extreme 

bushfire events, such as those that occurred during 2016.  

8.2.17. Recommendation 17 – Role of Bushfire Rapid Risk Assessment  

The Tasmania Parks and Wildlife Service and other fire agencies should establish protocols for ‘rapid 

assessment’ of the impacts of major bushfires in the TWWHA and resourcing of immediate priorities 

for recovery action.  
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8.2.18. Recommendation 18 – Ecosystem rehabilitation and restoration trials  

The Tasmania Parks and Wildlife Service and DPIPWE should undertake trials of post-bushfire 

rehabilitation techniques (e.g. erosion control, tree planting, seed germination and seed banks), 

especially for vulnerable species, communities and other significant values in the TWWHA.  

8.2.19. References 
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