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Editorial

Ken Grimes

In this issue of Helictite we welcome Stefan Eberhard as our third joint editor. Stefan will be
broadening the scope of the editorial team by giving us his expertise in the biological side of speleology.
Coincidently, we also include in this issue a paper by him on the underwater parts of Nowrania Cave at
Camooweal, Queensland, and also a review of his recent masterpiece on the Jewel Cave system in Western
Australia - both of which show the breadth of his interest which extends well beyond biology.

Helictite is a reviewed scientific publication and we would like to thank the various reviewers who
have given their time to read and comment on the manuscripts which have been submitted in recent years.
These include: Stefan Eberhard, Ken Grimes, Elery Hamilton-Smith, Bill Humphreys, David Lowe,
Neville Michie, Bob Musgrave, Armstrong Osborne, Bert Roberts, Janeen Samuel, David Slaney, Barbara
Sinkule, John Webb, and Nicholas White. We would also like to thank Glenn Baddeley who, as well as
managing the business side of Helictite, is also our most efficient proof reader.

A new journal.
We would like to welcome the new electronic scientific journal: “Speleogenesis and Evolution of
Karst Aquifers”, which can be accessed at:

http://www.speleogenesis.info/

As well as online access to the papers (in HTML, ZIP or PDF format) the web site has a forum, and
a search facility, and also has an area where authors can post “publication alerts” with abstracts of their
recent papers. The first two "numbers" have included several useful reprints of prior, but less accessible,
papers. These include three by Australian authors:

Wray R.A.L. 2003. Quartzite dissolution: karst or pseudokarst?. re-published from: Cave and
Karst Science 24 (2), 1997, 81-86.

Osborne R.A.L. 2003. Paleokarst: cessation and rebirth?,. re-published from: GabrovSek, F. (Ed.),
2002, Evolution of karst: from prekarst to cessation. Postojna-Ljubljana: Zalozba ZRC. 43-60.

Osborne R.A.L. 2003. Halls and Narrows: Network caves in dipping limestone, examples from eastern
Australia, re-published from: Cave and Karst Science 28 (1), 2001, 3-14. '

Helictite Price change

Starting with volume 39 we have been forced to make a slight price rise for Helictite. This is to cover
recent increases in postage. The new prices will rise from $25 to $27 (AUD) for Australian and New
Zealand subscribers, and from $27 to $30 (AUD) for international subscriptions.

Helictite web page
The Helictite web page is maintained by our Business Manager, Glenn Baddeley.

The URL is: http://nome.pacific.net.au/~gnb/helictite/

The web site provides subscription information, a list of contact addresses, information for contributors,
and contents and abstracts for all issues of Helictite. We now also provide a down load area where readers
may obtain data files for specific papers at: http://home.pacific.net.au/~gnb/helictite/data.html

26 Helictite, 38(2), 2003.
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Nowranie Caves and the Camooweal Karst Area, Queensland:
Hydrology, Geomorphology and Speleogenesis, with Notes on Aquatic Biota

Stefan Eberhard
2 Churchill Ave, Margaret River WA 6285
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Abstract »

Development of the Nowranie Caves includes both phreatic and vadose components, with prominent influences
on cave geomorphology exerted by joints, bedding and past changes in watertable levels. Active circulation is
occurring within a phreatic conduit at moderate depth (22-30 m) below the level of the present watertable. Slugs of
flood water can penetrate well into the flooded section of the cave, and it appears that dissolutional enlargement
of the conduit may be occurring under present conditions. Speleogenesis in Nowranie Caves incorporates deeper
phreatic processes in addition to shallow phreatic (i.e. watertable) processes. A series of three fossil, or occasionally
re-flooded, phreatic horizontal levels in the Nowranie Caves correspond with similar levels in other Camooweal
caves, and reflect a regional pattern and multi stage history of watertable changes linked with cave development.
The stacked series of cave levels may reflect episodic uplift, wetter climatic episodes, or a combination of both -
possibly dating from early to mid Tertiary times. Caves and dolines are the major points for groundwater recharge in
the Camooweal area, and these are susceptible points for injection of contaminants into the groundwater system. A
climatic and distributional relict, and locally endemic, fauna is present in the groundwater. The Nowranie Caves, and
Camooweal area generally, has conservation significance as a karst hydrogeological and ecological system that
has preserved a history of regional landscape and faunal evolution in northern Australia during the Quaternary.

Keywords: Camooweal, karst, hydrology, geomorphology, speleogenesis, biota

Introduction

The Nowranie Caves (138° 11' 05" East; 20°03' 05"
South) are situated in the Camooweal karst area within
the Barkly karst region in north-west Queensland and
Northern Territory (Figure 1). This paper contributes
specific information on the Nowranie Caves and the
Camooweal karst area generally, following a mapping
and diving expedition there during 2000. Information is
presented on water physico-chemistry and aquatic biota.
Major outcomes of the expedition were:

1) Discovery and mapping of extensive conduit
development at 22-30 m depth below the watertable;

2) Mapping of Great Nowranie and Little Nowranie
Caves, including differentiation of upper, mostly
fossil, phreatic levels;

3) Investigation of geologic and hydrologic influ-
ences on cave development;

4) Collection of aquatic fauna and measurement of
water physico-chemistry.

The aim of this paper is to document these discoveries
and interpret them in relation to cave geomorphology,
local and regional hydrology, speleogenesis, and
biogeography,

Regional Description and
Physiography

The Barkly karst region corresponds to the geo-
graphical feature known as the Barkly Tableland
(Stewart 1954). The carbonate rocks are flat lying, well-
bedded and well-jointed dolomites and limiestones of
the Early Palaecozoic Georgina Basin (de Keyser 1974).
The Mesozoic and Cainozoic geology, karst and cave
development are described by Grimes (1974, 1988).

The regional climate is arid to semi-arid, with some
monsoonal influence. At Camooweal the mean annual
maximum temperature is 32.5°C and the mean annual
minimum is 17.3 °C. Evaporation (annual 2744 mm/year)
exceeds mean rainfall in every month of the year. Most
rainfall occurs during summer, with the annual mean
about 400 mm. The vegetation is a mosaic of treeless
grasslands and low open savannah woodlands.

The Barkly karst region is an uplifted peneplain.
The Camooweal karst area, located in the headwaters
of the Georgina River and tributaries, contains the
highest density of cave development in the Barkly region
(Figure 1). About 60 karst features including dolines,
streamsinks and 30 caves occur within an area of about 60
x 30 km in the vicinity of Camooweal township (Figure 2).
At least ten caves intersect the regional watertable located
about 70 m below the surface of the peneplain.
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Figure 1. Southeastern Georgina Basin, showing surface drainage, watertable contours and inferred groundwater flow
directions, including the groundwater divide inferred to exist between the headwaters of the Georgina River and Gregory
—O'Shanassy Rivers. The Camooweal karst area (see Figure 2) is the area inside the box. Adapted from Randal (1978).

The Camooweal caves are located within 20 km,
mostly on the eastern side, of the main channel of the
Georgina River, which drains south through the Channel
Country into the Lake Eyre Basin. A fully integrated
surface drainage system is also present, whilst the
extensive black soil cover restricts infiltration except
where it has been stripped back to expose the carbonate
surface (Grimes 1988). Where this has occurred
then surface runoff may be diverted underground via
cave entrances or sink points in dolines. The base of
surface watercourses, and much of the peneplain surface
generally, is otherwise sealed by the black clay soil that
prevents downward leakage and diffuse recharge of the
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karst aquifer. Some surface runoff is detained in semi-
permanent waterholes that may persist throughout the
dry season, such as Nowranie Creek waterhole.

Geomorphology

Description of Nowranie Caves

The Nowranie Caves comprise Great Nowranie
Cave (4C-6) and Little Nowranie Cave (4C-11). The
entrances to the caves are situated 120 m apart, whilst
a doline of 40 m diameter, with a depth of less than one
metre, is located 200 m northwest of the cave entrances
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Figure 2. Camooweal karst area showing surface drainage and locations
(X) of karst features (caves, dolines, stream sinks), including features
named in text. Adapted from U.Q.S.S. Map 141, compiled by R. Canty
and K. Grimes (1979).

(Figure 3). Both caves descend in a stepped series of vertical
shafts alternating with horizontal sections, to sump pools that

represent the watertable lying at about 70 m below the surface
of the plain (Figure 4).

Nearly 1.5 km of cave passage has been mapped so far,
including 500 m of flooded passage explored by cave diving.
Further diving exploration will undoubtedly extend the
presently known length of the system, and possibly result in
a navigable subterranean connection between Little Nowranie
and Great Nowranie. Passages in these caves approach to
within 50 m thrizontally and 25 m vertically of each other.

Eberhard

Great Nowranie Cave captures overland
flow which otherwise would drain into
Nowranie Creek located 1.5 km away. Two
shallow drainage gullies, each about 500
m in length, converge at the large collapse
doline entrance of Great Nowranie Cave. The
doline engulfs episodic surface runoff from
the surrounding plain. Below the 18 m deep
entrance pit (Figure 5), a large passage (Upper
Level) with a width and height up to 10 m,
extends in a northwest direction for some 100
m to a second shaft 14 m deep. Near the level
of the top of the second pit a maze of passages
extends laterally (Figure 6). This network is
intersected by two other vertical pits that also
connect to the next level (Middle) below. The
Middle Level includes passage development
as a tall canyon, and an elliptical tube 5 m
wide and 3 m high (Figure 7). A third series
of vertical shafts and a narrow fissure drop
15 m to the third horizontal level (Lower
Level) just above the watertable. This level
comprises tubular passages of 1-2 m diameter
that are subject to regular back flooding.

At a sump pool at the watertable, a steeply
inclined fissure descends to a depth of 30 m
below the water surface, from which a horizontal
conduit 3-4 m diameter trends initially in a
southwesterly direction. The flooded conduit
meanders considerably but then trends in amore
southerly direction to a point reached by diving
at 23 m depth and 500 m from the sump pool.
The profile of the conduit resembles that of
a phreatic loop (sensu White 1988) between
22 — 30 m water depth, with very gently rising
and falling limbs of several hundred metres
wavelength and shallow amplitude (maximum
8 m). Two side passages located at 90 m
and 150 m from the start of the dive were
partly explored in a northerly direction. The
passage at 90 m intersected a vertical fissure
that continued upwards beyond the depth of
21 m explored.

Little Nowranie Cave has comparatively
smaller dimensions and spirals steeply down-
wards with little horizontal development
between the vertical shafts. The levels of
horizontal development roughly correspond
with those in Great Nowranie. A deep sump
pool at 70 m below the surface represents the
local watertable, but this was not explored by
diving during the 2000 expedition.

Cave Patterns

The Nowranie Caves exhibit a predomi-
nantly branchwork pattern of development
(sensu Palmer 1991, 2000). The cave patterns
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Figure 3: Pldn of Nowranie Caves showing surveyed passages and levels, including joint directions.
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NOWRANIE CAVES - Camooweal, Queensland
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Figure 4: Projected profile view (projected onto a WSW plane) of Nowranie Caves showing elevation (in metres above
sea level — m ASL) of the upper, middle and lower levels in relationship to the peneplain surface, present watertable, and
the flooded conduit. Depth of vertical pitches (P) indicated in metres.

include angular alignments and irregular networks of
passages controlled by jointing, in addition to curvilinear
passages with minor anastomotic maze and spongework
development. The cave morphology includes both
phreatic and vadose components, with prominent
influences on development exerted by joints, bedding
and higher watertables in the past. A vertically stacked
series of horizontal levels indicates a multi stage history
of development linked with changes in watertable levels.
Since lowering of the watertable there has been ongoing
enlargement and modification of upper level passages by
ephemeral vadose flows and back-flooding.

Stratigraphic and Structural Influences

Geologic structure and lithology can exert strong
influences on cave development and morphology (Ford
& Williams 1988, White 1988), and a number of such
possible controls are evident in the development of
Nowranie Caves. The majority of passage development
above the present watertable occurs along a series
of closely spaced parallel joints oriented at SW-NE
(60-240° magnetic). The entrances of Great Nowranie
and Little Nowranie Caves are developed along the
same joint, whilst the plan survey indicates at least 5
parallel joints spaced about 5 to 20 m apart. Horizontal
passages, some meandering but aligned approximately
perpendicular to the major joint direction, connect
sections of cave developed along separate joints.

Figure 5. Great Nowranie Cave — view into upper level

Another set of joints, aligned approximately SE-NW,
is inferred to be influencing the perpendicular passage
alignments (Figure 3). The joint planes are vertical

tunnel from base of 18m entrance pit. Note the influence
on passage morphology of horizontal bedding and vertical
/ sub-vertical joint planes. Photo Stefan Eberhard.
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