
 
RESEARCH TENDER BRIEF 

 
 
 

HISTORICAL FIRE HISTORY EVALUATION 
AND RECOMMENDATION STUDY, 

PATTERNED FENS OF THE GREAT 
SANDY STRAIT AND COASTAL SYSTEMS 

 
 
 
Responses Close – 4pm February 6th 2012 

 
 
 

For further information contact: 
Mary-Alice Swan: 0448027329, maryalice.swan@bmrg.org.au 

 
 
 
 

Please submit tenders to: 
Attention: Mary-Alice Swan 

Burnett Mary Regional Group for NRM Ltd 
PO Box 501  

Bundaberg QLD 4670 
Ph: (07) 4181 2999 
Fax: (07) 4154 1427



BMRG Tender Brief: Historical Fire History Evaluation and Management Recommendations Study,  

Patterned Fens of the Great Sand Straight and Coastal Systems. December 2011. 2 
 

 

 
Contents 

 
1. Background .......................................................................................................................... 3�

1.1�Patterned fens of the Great Sandy Straight ..................................................................... 3�
1.2 Community composition .................................................................................................. 5�
1.3 Extent and distribution .................................................................................................... 5�
1.4 Values ............................................................................................................................. 7�
1.5 Threats ........................................................................................................................... 7�
1.6 Fire in patterned fens ...................................................................................................... 7�

2. Knowledge gaps ................................................................................................................... 9�
3. Project objectives ................................................................................................................. 9�
4. Methodology ....................................................................................................................... 10�

4.1 Proposed methodology ................................................................................................. 10�
4.2 Required outputs........................................................................................................... 10�

5. Budget ................................................................................................................................ 10�
6. Timeline .............................................................................................................................. 10�
7. Required documentation .................................................................................................... 11�
8. Tender assessment criteria ................................................... Error! Bookmark not defined. �
References ............................................................................................................................. 11�
 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 



BMRG Tender Brief: Historical Fire History Evaluation and Management Recommendations Study,  

Patterned Fens of the Great Sand Straight and Coastal Systems. December 2011. 3 
 

 

1. Background  

1.1 Patterned fens of the Great Sandy Straight 
Patterned fens are unique wetlands which have developed over thousands of years 
through a build-up of peat in a waterlogged environment. They form an intricate maze of 
pools contained by vegetated peat ridges, which appear as a striking pattern on aerial 
photography (figure 1).  
 
 

 
Figure 1. A patterned fen community as seen from th e air (from Lee Long & O’Reilly 2009). 

 
 
The exact processes which have led to the formation of these communities is yet to be fully 
explained, however, it is thought to involve a complex interaction between hydrology, 
wetland vegetation and the underlying sandy substrate.  
 
The water in these wetlands is largely groundwater derived, supplemented by surface flows 
and local rainfall. Creeks can flow into the fens, and water flows from the fens into 
estuarine habitats (figure 2).  Water in the pools in patterned fens is acidic (with a ph of 
about 4-5) and low in nutrients and dissolved oxygen (Fairfax et al. 2011). The water 
chemistry preserves plant material, which allows layers of saturated undecomposed plant 
material to build up over time, forming peat ridges which are topped by current vegetation. 
Growth of the peat ridges has been estimated at about 1.5 mm per year (Krull et al. 2004 in 
Fairfax et al. 2011). 
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Figure 2. A patterned fen community showing proximi ty to tidal wetlands (from Lee Long & O’Reilly 
2009). 

 
One soil core sample (Krull et al. 2004 in Fairfax et al. 2011) located adjacent to an area of 
patterned fen established that peat 1.5 m below the surface was about 3000 years old and 
peat 3 m below the surface was 18,500 years old, suggesting that the structure of the pools 
and ridges has been stable for many centuries. This has been supported by historical aerial 
photography which generally shows little change in the dimensions and positions of the 
pools and ridges in patterned fen wetlands.  
 
The pools (known as flarks) are often irregularly shaped, sometimes rounded or occurring 
in roughly parallel lines.They have been found to be up to 1.5 m deep with the ridges 
generally about 25 cm higher than the water level, with dense overhanging vegetation 
(Fairfax et al. 2011). The sides are steep with undercutting below the water level. The 
water level in some adjacent pools (less than 1 m apart) varies noticeably by several 
centimetres (Fairfax et al. 2011). This indicates that the ridges are relatively impermeable 
and that flow through these systems is slow, although actual percolation rates are 
unknown. 
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1.2 Community composition 
The vegetation associated with the patterned fens is species-poor consisting primarily of 
the sedge Empodisma minus, shrubby Leptospermum, Epacris and Banksia species, the 
large sedge Gahnia sieberiana and various carnivorous plants such as Utricularia species 
(Fairfax et al. 2011). The sedge Empodisma minor develops specialist roots which grow up 
out of the water as an adaption to cope with the anoxic water conditions.  
 
 

 
Figure 3. Vegetation in a patterned fen community ( from Fairfax et al. 2011) 

 
 
1.3 Extent and distribution  
A total of 521 ha of patterned fen comprising 20 complexes have been mapped within 
Fraser Island and the Cooloola Coast between Noosa and Inskip Point (figure 4). They 
vary significantly in size from between 10 to 1-2,000 ha (Lee Long & Russell-French 2011). 
Most of the complexes occur on the western coast of Fraser Island, however the largest 
complex is adjacent to the headwaters of the Noosa River. There are also two large 
patterned fens south-west of the Rainbow Beach township.   
 
The patterned fens on Fraser Island differ somewhat from those of the Coloola Coast, 
appearing to represent different developmental stages, possibly due to differing ages or fire 
regimes (Lee Long & O’Reilly 2011). The fens on Fraser Island appear to be more 
floristically diverse than the Coloola fens (Lee Long & Russell-French 2011).  
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Figure 4. Map showing the approximate locations of patterned fens of the Great Sandy Straight  
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1.4 Values 
The patterned fens have been recognised as a critical component of the ecological 
character of the Great Sandy Straight Ramsar Site as they are regionally unique and 
provide habitat for threatened species. The patterned fens of the Great Sandy Straight 
region are the only patterned fens found in the subtropics and these are the only fens 
in the world known to occur at low altitudes and flow into tidal wetlands (Lee Long & 
O’Reilly 2011). This community supports 22 species listed on national or state 
threatened species legislation including the ground parrot (Pezoporus wallicus), the 
water mouse (Xeromys myoides) and acid frogs (e.g. Litoria cooloolensis and Litoria 
freychinetti) (Fairfax et al. 2011). These peat forming wetlands are also likely to be 
valuable active carbon sinks. 
 
1.5 Threats 
The patterned fens of the Great Sandy Straight have, perhaps due to their 
impenetrability,  been subject to very little direct disturbance, however there is little 
understanding of the natural variability and condition of water quality and flora and 
fauna assemblages.  
 
No exotic weed species have been recorded. The introduced mosquito-fish Gambusia 
holbrooki and cane toad Rhinella marina have been recorded from one site each on 
Fraser Island (Fairfax et al. 2011).  
 
Climate change is thought to pose a significant risk to this community (Lee Long & 
O’Reilly 2011). Many of the complexes adjoin tidal areas and are likely to be affected 
by sea level rise and saltwater intrusion. Increased levels of drought also pose a risk 
by reducing the availability of source water. The increased drying of these systems 
may also exacerbate the potential for peat fires which are a potential threat and are 
discussed further in the following section.  
 
Excessive groundwater extraction in nearby areas may also lead to the drying of these 
systems, however the hydrological processes of water pathways into the fens are not 
well understood.  
 
Pollution which leads to the alteration of the nutrient or ph levels in these systems is 
also a potential threat. Possible sources of contamination include the urban areas and 
refuse disposal location of the Rainbow Beach township, which adjoins the northern 
fen at Rainbow Beach.  
 
An inappropriate fire regime is thought to be a potentially significant risk to the 
patterned fens and is discussed further in the following section.  
 
1.6 Fire in patterned fens  
There is little documented information on the ecological role of fire in the patterned 
fens or the impact of fire on these communities. It is clear that fire has occurred in 
these systems for many years, with macro charcoal visible in peat from cores within 
these areas (Fairfax et al. 2011). It is predicted that the timing and intensity of fires is 
an important factor in their impact on these systems.  
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These communities are currently burnt every 7 to 15 years based on habitat 
requirements for the ground parrot and to attempt to minimise negative impacts on the 
fens and surrounding vegetation (Fairfax et al. 2011). Fens on Fraser Island have been 
burnt at three year intervals at times in the past (Lee Long & Russell-French 2011). 
The above ground vegetation in these communities burns readily and is adapted to fire 
to some degree. The shrub Leptospermum liversidgei contains volatile oils which 
encourage burning and has a fruit which only opens to release its seed in response to 
fire. The vertical aerial roots of Empodisma which cover the surface of the fens protect 
the bases of living vegetation from fire and protect the peat from burning. It is 
suspected, though not confirmed, that surface fires are not damaging and may in fact 
be beneficial to these communities (Fairfax et al. 2011). 
 
Peat fires have also been known to occur in these systems, with records of peat 
catching fire and burning for months in several locations (Fairfax et al. 2011). It is 
suspected that peat fires in the fens could burn as long as several years (Lee Long & 
Russell-French 2011). In this situation, it is possible that peat fires could weaken or 
destroy the peat ridges in these systems, having significant impacts on the physical 
structure of the community. The Ecological Character Description for the Great Sandy 
Straight Ramsar site (Lee Long & O’Reilly 2011) notes that high intensity fires when 
peat is dry could result in it burning for long periods and is a potential threat to the 
patterned fens. It is not known what impact peat fires have on these communities, 
whether they play a role in the formation process or whether they are destructive. 
 
It is also not known what conditions result in the peat catching fire as opposed to a fire 
burning the surface vegetation only, though it is suspected that climatic factors may be 
involved. The fens rarely dry out, but recent droughts and damage by fire have raised 
concerns about the possibility of a self-perpetuating cycle, where dry conditions 
exacerbate the risk of damaging peat fires which in turn reduce the water-holding 
capacity of the fen and encourage further destructive fires.  
 
The fire history from at least 1977 onwards is available for all patterned fens sites, 
however the rates of fire prior to this are not known. Given the known age of these 
systems, this is a significant knowledge gap.  
 
A recent preliminary investigation of the fen vegetation (Fairfax et al. 2011) noted no 
significant differences in species assemblages between sites with varying recent fire 
histories. It was suggested that species richness may increase locally for a few years 
following a fire, but that no plant species would be lost through not burning for a 
decade or longer. It was also reported that alkaline ash from fires did not significantly 
increase the ph of water in these systems. Fresh erosion of the flark edges and drops 
in water level were observed in some flarks following fire, however it was not confirmed 
that fire was the cause.  
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2. Knowledge gaps  

As discussed above, very little published scientific information is available for the patterned 
fens, leaving significant knowledge gaps on the physical and ecological processes 
associated with the formation and function of these communities. Some of the key 
knowledge gaps include: 
- Hydrological processes, roles and processes of groundwater and surface water. 
- How these systems are formed and maintained. 
- Historical fire regimes and what influenced them. 
- The impact/role of fire in these systems. 
- Appropriate fire management strategies for the fens. 

 
The Ecological Character Description (ECD) for the Great Sandy Straight Ramsar site (Lee 
Long & O’Reilly 2011) records the patterned fens as a critical part of the ecological character 
of the site due to their uniqueness in the region and their provision of habitat for threatened 
species. The ECD recognises that insufficient information is currently available to set 
meaningful limits of acceptable change for these systems and has set interim limits of 
acceptable change of no detectable loss of patterned fen habitat area and no detectable 
deterioration in patterned fen habitat condition.  
 
The ECD lists the following knowledge gaps as the highest priority for improving the capacity 
for land managers to maintain the ecological character of the Ramsar site relating to 
patterned fens: 

1. The extent and condition of patterned fen habitat within and outside the Ramsar 
boundary and the processes that maintain them. 

2. Water quality requirements for the patterned fens. 
3. Understanding of ground and surface water flows into the patterned fens and the role 

of freshwater in maintaining the fens’ structure. 
4. Ideal burning regimes, if any, to sustain the patterned fens. 

 
The fourth point is noted in the ECD as relating directly to the threats to the Ramsar site and 
filling this knowledge gap is the focus of this research project. 
 
 

3. Project objectives 

The aim of this project is to undertake research to investigate the history and role of fire in 
the patterned fens of the Great Sandy Straight to determine appropriate fire regimes for their 
management. Specifically: 
- To establish the long term fire history of the patterned fens. 
- To investigate the factors influencing fire regimes in the patterned fens (e.g. 

climatic/hydrological). 
- To ascertain the ecological and physical role or impact of fire in the development and 

maintenance of the patterned fens. 
- To determine current and future factors likely to influence the fire regime and its impacts 

on the fens. 
- To develop recommendations for best practice fire management to sustain the 

patterned fens into the future.  
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4. Methodology 

4.1 Proposed methodology 
It has been established that the peat in the patterned fens dates back several thousand 
years, preserving evidence of fire and climatic histories. With study, this peat can be dated 
and examined to reveal historical fire, geomorphologic, hydrologic and floristic histories. It is 
envisaged that the focus of this research project would involve obtaining and analysing core 
peat samples from key sites in the patterned fens along with available historical 
climatological and hydrological data to elucidate information relevant to the aims above.  
 
It is envisaged that the tenderer, as part of the tender process, will develop a detailed 
methodology for this research, specifically: 
- The number and location of peat cores sampled. 
- Peat sample analysis parameters and methods. 
- Comparison of results with any other relevant available data. 
- Interpretation and presentation of analysis results. 
- Development and presentation of management implications and recommendations. 

 
A review of the limited available literature and discussions with relevant stakeholders and 
scientists with an interest in the area will also be an important part of the process. BMRG will 
provide a list of potentially relevant references and contacts which may provide a useful 
starting point for the literature review and consultation process. 
 
4.2 Required outputs 
The successful tenderer will provide all relevant data and research results to the BMRG. 
Research results and findings, and recommendations based on these, should be provided in 
a report. The BMRG will retain ownership and copyright of the data and research results and 
any documents resulting from them. 

 

5. Budget 

The BMRG has set the maximum budget for this project at $40,000 to include all aspects of 
the research including literature review, stakeholder consultation, field work, sample analysis, 
data interpretation and development of management recommendations. A project budget 
and proposed payment schedule which relates to the project timeline and milestones should 
be developed and submitted as part of the tender application process.  

 

6. Timeline 

The contract for this project will be signed by January 31st 2012 with the project to 
commence on signing. The project completion date will be May 31st  2012 and all project 
outputs must be delivered by this date. A proposed work schedule with completion dates for 
key tasks and milestones should be developed and provided as part of the tender application 
process.  
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7. Required documentation 

As discussed above, tender applicants should provide: 
- details on proposed methodologies, 
- a proposed budget/payment schedule, and  
- a proposed work schedule. 

 
In addition, proponents should provide information demonstrating their relevant experience, 
expertise and capacity to undertake the project including: 
 - CVs of research staff who will undertake the project,  
- details of similar projects successfully completed in the past,  
- contact details of at least three relevant professional referees, and 
- current copies of any relevant licences, insurances and business policies. 
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