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Here we make a case that there is a need for an Inter-
national Convention for the Conservation of sites of 
Geoheritage significance. 
 
An area in central New South Wales (Australia) is being 
threatened by the proposed construction of dam at the 
Needles Gorge on the Belubula River (Figures 1, 2 & 
front page). The area is renowned for its Internationally 
significant Ordovician fossils at Fossil Hill and Trilobite 
Hill, for the Nationally significant Cliefden Caves, and for 
a warm-water spring and tufa dams of State signifi-
cance. The area also has historical significance as the 

site where limestone was first discovered in inland Aus-
tralia. 
 
With over 100 recorded caves, the cave system has 
been ranked as one of the most significant limestone 
cave sites in Australia with impressive speleothems 
(Figures 3, 4 & 5). The Taplow Maze Cave, for instance, 
has a network of passages over 3 km long, contains rare 
blue stalactites, and has unusual mineral and sediment 
deposits that are an important record of past environ-
ments.  
 
Ordovician rocks in the vicinity of Cliefden Caves belong 
to the Cliefden Caves Limestone Group and the 
Malongulli Formation. These rocks contain some of the 
most scientifically valuable (in some cases unique) fos-
sils in Australia, with several examples of global signifi-
cance. Fossil Hill and Trilobite Hill have long been rec-
ognized as iconic examples of Australia’s palaeontolog-
ical heritage. At least 62 scientific papers have been 
published, documenting 191 genera and 263 species of 
fossils from these and other sites in the vicinity of 
Cliefden Caves. Of these, 45 genera and 101 species 
are unique to the area that is threatened by flooding.  
Specimens from this area documented in the geological 
literature include the world’s oldest known in situ brachi-
opod shell beds (Figure 6), the earliest rugose corals 
found anywhere on Earth, and one of the most  
 

Fossil Hill and the Island panorama in the Cliefden Caves area. 
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Figure 1: Occurrence of Ordovician limestones in central 
western New South Wales and the location of the Cliefden 

Caves Limestone Group and the Belubula River (from Webby 
& Packham 1982). 

 
 
diverse deep-water sponge faunas ever recorded, living 
on an oceanic slope environment that is very rarely pre-
served in the geological record. The limestones also 
contain an ichnofauna. 
 
Many type specimens were first described from Fossil 
Hill, the adjacent Dunhill Bluff, or from Trilobite Hill. 
These type localities are in danger of inundation be-
neath the lake resulting from the construction of the pro-
posed dam. Several of these fossil species, such as the 
trimerellid brachiopod Belubula spectacula occur no-
where else in the world (the genus is only recognized in 
two places – Fossil Hill, and south China – which in itself 
provides critical evidence of plate tectonic movement 
when these areas in the Ordovician Period were situ-
ated considerably more closely than today). 
 
The construction of a dam at the Needles Gap will com-
pletely flood Fossil Hill and most of the caves, destroy-
ing their heritage value and preventing future study. Al-
ternative dam sites suggested at nearby Cranky Rock 
will also detrimentally impact the Cliefden Caves area.  

 

Figure 2: More detailed map of the Cliefden Caves area 
showing location of Fossil Hill, Trilobite Hill, Dunhill Bluff, and 
the Belubula River, outcrop of the three limestone formations 
of the Cliefden Caves Limestone Group, and the occurrence 

of the Malongulli Formation, the tufa, and the warm-water 
spring (map simplified from Webby & Packham 1982). 

 
The tufa in the Cliefden Caves area is a constructional 
landform developed within a tufa-depositing Davys 
Creek.  Geomorphological and sedimentological evi-
dence in the fossil tufas and alluvial terraces have been 
used to construct the fluvial history of Davys Creek. Af-
ter an initial sustained aggradation, there was rapid in-
cision between 1500 and 1600 years BP in response to 
a shift to a moister climate, succeeded by a second ma-
jor aggradation event 1500 years BP to 150 years BP, 
then subsequent incision following the arrival of Europe-
ans at 150 years BP. 
 
That the dam is being considered at Needles Gap is an 
example of competing values and a lack of informed de-
cision making (i.e., economic imperatives versus scien-
tific, educational, and intrinsic values), and a lack of a 
legislative and/or policy framework that recognises the 
“value” of irreplaceable non-renewable natural assets 
that will be lost to future generations of the Australian 
and International community if the proposed  
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dam proceeds.  Further, the land that is being affected 
by the proposed construction of the dam is under private 
ownership, and the landowner has no say to prevent the 
inundation of the Geoheritage values of the area that 
their family has protected for several generations. 

 

Figure 4: Complex helictites from the Cliefden Caves area 
(photo Thomas Wilson). 

 

Figure 3: Complex of speleothems from a cave in the 
Cliefden Caves area (photo Garry K Smith). 

 
The potential inundation of Cliefden Caves and Fossil 
Hill is only one example of sites of Geoheritage signifi-
cance, and particularly fossil localities that are under 
threat of destruction globally. 
 
We make the case that there is a demonstrated need for 
the establishment of an international Treaty or Conven-
tion for the protection of sites of Geoheritage signifi-
cance,i.e., an International Convention for the Conser-
vation of sites of Geoheritage significance, similar in 
principle to the International Conventions currently in 
place for the protection of biodiversity, e.g., the Conven-
tion on Biological Diversity (CBD).  
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Figure 5: Blue stalactite from the Cliefden Caves area (photo 
Garry K Smith). 

Figure 6: Shell bank of in situ Belubulaia in Ordovician lime-
stone at Cliefden Caves. 
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A strong public campaign against the 
Needles Gap dam proposal is under-
way, with an on-line petition gather-
ing signatures from across the world. 
You are welcome to add your voice 
by signing this petition at: 
 
www.savecliefdencaves.org.au/pe-
tition 
 
The Geological Society of Australia, 
through its national and state-based 
Geoheritage coordinators, has also 
joined in by writing submissions to 
government authorities involved in 
preliminary feasibility studies into wa-
ter storage options in the region. 
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