
 

ACKMA Cave and Karst Management in Australasia 22 Margaret River, Western Australia, 2018 
179 

 

Abstracts only 

Hydrology and Ecology of the Leeuwin-Naturaliste Ridge Karst 

Cave Management Challenges Past, Present and Future 

Stefan Eberhard 

Subterranean Ecology Pty Ltd 

Email:  stefan@subterraneanecology.com.au  
Website:  www.subterraneanecology.com.au  

Southwest Western Australia has experienced a strong declining rainfall trend since the mid 1970’s, and temperatures 
have increased over the past 100 years.   This is having a significant impact on water resources and agriculture in the 
region, as well as the hydrology and ecology of the Leeuwin-Naturaliste Ridge caves and karst. Many of the streams 
and lakes in the caves have dried up, reducing their aesthetic appeal for cave tourism, and endangering the survival 
of rare stygofauna communities.   Climate modelling predicts the drying and warming trend in southwest WA will 
increase over coming decades. This, combined with additional stressors associated with current land-use practises 
within some significant cave catchments, flag the need, and an opportunity, for ongoing diligence in the 
environmental management of caves and karst in the Leeuwin-Naturaliste Ridge.  

This talk aims to stimulate understanding and appreciation of the Leeuwin-Naturaliste caves and karst from a 
hydrological and ecological perspective. The talk will draw on past research and management experiences in the 
catchments of Jewel Cave, Lake Cave and Mammoth Cave. Wider implications and future challenges for cave 
management will be addressed.  
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The significance of recent shifts in the amount and seasonal distribution of rainfall across Australia remain uncertain 
owing to a lack of long-term climate records. We have used Callitris columellaris (native cypress pine) from southern 
and northern WA to develop the only two multi-century tree-ring records of rainfall for continental Australia. These 
reconstructions reveal synchronous periods of drought and wet conditions between northwest and southwest 
Australia as well as a generally anti-phase relationship with hydroclimate in southeast Australia over the last two 
centuries. However, reconstruction skill for coastal WA remains poor; this lack of knowledge of past regional 
variation in rainfall change, particularly at catchment scales, in turn limits capacity to predict impacts on hydrology 
and the resilience of ecosystems to future climate change. We have thus recently commenced investigations of the 
"dendroclimatic" potential of karri (Eucalyptus diversicolor F. Muell). 
 
At Boranup (SWWA), karri grows in close association with caves used for speleothem reconstructions, allowing 
direct comparison and possible verification of these proxies. Karri may be long-lived (> 500 years) and our analyses 
to date indicate ring formation is primarily annual and that growth is sensitive to environmental change. For example, 
trees from the same stands exhibit similar narrow rings, implying reduced growth in particularly dry years. However, 
it remains unknown if karri are under stress from recent declines in winter rainfall. Karri on the karstic systems of 
SWWA may grow roots to >60 m depth. The ecohydrological significance of deep-rooted trees in these 
seasonally dry environments has not been quantified. We are coupling our tree-ring studies with an assessment of the 
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hydraulic structure and function of deep roots and their contribution to water use of karri (e.g. Do they access cave 
water? What is the volume of water transpired?). We compared deep roots (>40 m depth) accessed via Moondyne 
Cave, near Augusta, with shallow roots (<0.5 m depth) and tree stems. We hypothesised that deep roots significantly 
increase tree water use, contribute relatively more water during drought, and show more consistent seasonal patterns 
of water transport than shallow roots in soil layers subject to regular wetting and drying cycles. However, preliminary 
results to date have revealed that trees were primarily dependent on stored soil water (1-4 m depth).  Over the next 
few years, we hope that outcomes from this research inform questions around groundwater recharge and water 
cycling in these forested karstic systems. 
 

The Role of the Water in Enhancing the Tourist Experience at Jenolan 
Caves, NSW, Australia 

Julia M. James  

Email:  julia.james@sydney.edu.au  

The phrase “water to wine”, a miracle performed for wedding guests and recorded in the gospel according to John 
2.1-11, summarizes how a gift of God can transform the ordinary into something quite extraordinary. Reflecting the 
conference theme, there have been a number of developments at the Jenolan Karst Conservation Reserve that have 
transformed the display and interpretation of water to enhance both the tourist experience and knowledge. 
 
In the Jenolan Caves, water improves the tourist experience and is featured on all of tours. The cave guides 
introduce water as an essential ingredient in forming the cave passages and the calcite decorations. Imaginative 
lighting of bodies of water and pools leads to the blue and green colours characteristic of calcite saturated waters. 
Reflective water surfaces have been lit to show mirror images that are a delight both observer and photographer. 
 
On the surface, a natural archway and a brilliant blue lake on which black swans float, welcomes visitors to 
Australia’s finest caves (Scenic Wonders of the World Reader’s Digest, Sydney, 1981). This setting encouraged visitors to 
walk and enjoy Jenolan’s natural beauty and cultural heritage. “The Blue Lake Loop” is a short circuit around the 
lake, which was created in 1908 to provide a constant head of water for the hydroelectric plant by impounding 
waters from two cave springs. It is an essential habitat for rare, threated or protected animals like the platypus and 
provides an important stopover point for water birds. A walk specifically for younger guests is also centred on Blue 
Lake. Local primary students created this Bush Trackers walk for their peers. A wheel chair accessible path around 
the Blue Lake has been proposed and funds have been obtained for its construction from the NSW State 
Government.  
 
There are three special water walks that include Blue Lake. The “Shaping Waters” walk illustrates how the caves 
were formed by the relentless action of water over millions years and how percolating water transforms limestone 
into calcite crystal. The “Working Waters” walk illustrates how Jenolan since early times has used developments in 
technology to produce electricity to light the caves. The “Healing Waters” walk introduces the visitor to the 
Gundungurra and their rich cultural heritage at Jenolan. The legend of Garangatch and Mirrigan (two mythical beasts) 
is presented on a sign on the edge of Blue Lake. For thousands of years they have bathed in the healing waters that 
flow from the caves. In the past the information relating to the walks has been on traditional signs. More detailed 
information and maps are now available as a free downloadable Jenolan Trails App.  
 
Jenolan cave tours and walks not only reflect the 2018 ACKMA conference theme by enhancing the tourist 
experience. They are fine examples of ecotourism as defined by Australian Government’s National Ecotourism 
Strategy that is: Ecotourism is nature-based tourism that involves education and interpretation of the natural 
environment and is managed to be ecologically sustainable. 
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