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A Few More Thoughts About Nullarbor Cave Breezes 

By Grant Gartrell  
Nullarbor Cave Breezes Can Be Fun 

Many years ago, a friend and I spent a few precious moments having a great time at Thampanna Cave without 
even descending into it or using a torch.  If the idea appeals to you perhaps you should try it before they ban it. 
The immediate surrounds of Thampanna provided us with all the necessary ingredients. There were plenty of 
small rocks and roly-poly bushes, the skeletal remains of deceased shrubs, perhaps once a blue-bush or a 
saltbush, and typically about 80 cm across. There was a certain skill to jamming a small rock between some stems 
near the base of the bush, a keel for stability, and then chucking it into the stream of air coming out of the hole. 
Up, up, up it would go, eventually slipping sideways and returning to earth so that we could put it back together 
and see if we could do even better next time. Bushes are not the only things that fly. It would be great to head 
back out there one day and while away a few hours re-living the process, but time flies as well. As Joni Mitchell’s 
classic song reminds us, we don’t always appreciate what we have until it is gone, and should the time come 
that, heaven forbid, the Nullarbor is littered with wind-turbines, we can expect a big sign informing the tourists 
who come to see them that roly-poly roulette is banned under By-Law 3596. 

It is not hard to find Thampanna Cave on a good day. Your GPS should be able to get you fairly close, and your 
ears should easily do the rest. You can often hear the wind roaring out of the entrance while you are still more 
than a hundred metres away.  It is cross between a plug hole and a classic roman amphitheatre, with a small 
creek that drains ephemeral floodwater from an adjacent claypan straight down the plug hole. Although I have 
been there a number of times, I have never had the good fortune to visit when it is performing at its spectacular 
best. Whether it drains clockwise, or otherwise, I cannot say, but I am told, and can well believe, that on the rare 
occasions when the air is howling out while the floodwaters are trying to get in, fountains of water spray more 
than 10 metres into the sky.   

That is enough about Thampanna for the moment, but I will return to it later. In a previous article (#129 Dec 2022, 
pp7-11) I discussed some basic physics of cave breezes and gave a couple of examples from the Nullarbor, 
including blowholes and Mullamullang Cave. It is my intention to revisit both of those examples, and in doing so 
consider a few practical issues. 

Nullarbor caves are notable for the strength of their breezes, and such breezes are usually a consequence of 
ongoing variations in atmospheric pressure. The basic tools for measuring cave weather are a barometer or two 
to measure pressures and an anemometer or two to measure wind speed. There is quite a range of suitable 
instruments to choose from, but the bigger issue, particularly in remote areas such as the Nullarbor is the 
practical consideration of how to set them up and maintain power so that data can be recorded over extended 
periods, and how to keep them secure when you need be over the horizon somewhere attending to another part 
of the project. Ultrasonic anemometers, which, in common with many other technological advances did not exist 
when the original 1966 Mullamullang study was done, have a much broader range and sensitivity than the old 
cup anemometers, but have other limitations, so we need to think about the design of any experiments we 
undertake fairly carefully from the outset. 

While it is relatively straightforward to measure wind speed and barometric pressure change, it can be quite a bit 
more difficult to measure the total volume of air passing in or out of a cave.  

Nullarbor Blowholes 

Blowholes come in many shapes and sizes, but typically might be a tube perhaps a square metre in cross-section, 
descending about 25 metres, and ending with a number of inaccessible tubes heading out into the limestone 
from the base, as though a large rock encapsulated tree trunk had magically vanished, roots and all, leaving 
behind the space it had occupied.  

Figure 1 shows Fred Aslin of Mt Gambier and the late Norm Hocknell stationed at a blowhole in January 1966 to 
conduct measurements for the meteorological survey. Fred is standing on rungs of a wire ladder suspended from 
a steel wrecking bar bridging the blowhole and reminding us that we need to be careful where we place our feet 
when walking in that country.   
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Figure 1: Fred Aslin and the 
late Norm Hocknell 
manning a weather station 
at a blowhole (right). 

An anemometer can 
measure the speed at 
which air passes in or 
out of a blowhole, and a 
barometer can enable 
us to measure the 
pressure gradient, or 
driving force behind 
that airflow, but the 
total magnitude of the 
airflow depends upon 
being able to map the 
air speed reasonably 
accurately across the 
entire entrance 
aperture.  

In the case of a blowhole, a very simple form of aperture, this is relatively easy to do, and, depending on the 
purpose for which the data is to be used, relatively broad approximations may still be useful.  

In the previous article, I mentioned the apocryphal story of a Nullarbor blowhole breathing out so strongly that 
the amount of air expelled in 3 minutes would be sufficient to exhaust the accessible volume of the blowhole to 
total vacuum. The magic trick is that the blowhole then keeps on blowing out at a similar rate often for another 
12 hours or more. I have been in enough blowholes myself that such airflows seem to be normal rather than 
exceptional. The explanation obeys all the laws of physics but turns “normal” into “amazing”.   

Consider a mean atmospheric pressure of one atmosphere, or one bar, alternatively known as 1000 millibars, or 
1000 hectoPascals, to convert it into more useful units for measuring variations. Normally encountered daily 
atmospheric pressure variations due to the passage of weather systems are generally of the order of half a 
millibar per hour, so the pressure variation over a 3-minute period would usually be of the order of 1/20 part of 
that. For the average blowhole described above, with an accessible volume of 25 cubic metres, this then infers 
that a total volume of air from within the rock of 1 million cubic metres is breathing through that single blowhole, 
whereas we have already established that the accessible volume of the blowhole itself, only 25 cubic metres, say, 
is an insignificant portion of this total.  

It is important to get the concept correct at this early stage. It is not that a million cubic metres of air itself passes 
through the blowhole, but rather that a million cubic metres of air expands or contracts in accordance with the 
change in pressure, and air must flow one way or the other to restore equilibrium. Yes, a spectacular amount of 
air flows through the blowhole, but it is nevertheless only a small percentage of the air in the system.  

 

Figure 2: Anastomosing tubes in Nullarbor Cave, photo K. 
Dixon (left) - : anastomosing tubes are thought be 
solutional features that develop in bedding-planes and 
similar partings in limestone.  
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We know that most of the air enters the blowholes through a series of tubes, almost certainly sand-blasted out 
of the rock close to the base of the blowholes. These tubes are known as anastomosing tubes (see Figure 2) 
which is a term that describes the way they form, wandering around and sometimes reconnecting with each 
other, after the fashion of streamlets fanning out through alluvium in a river delta.  

We know that where those anastomosing tubes have cross-sectional dimensions significantly larger than the 
mean free path of air molecules, about one ten-thousandth of a millimetre, pressure gradients are still able to 
travel along such tubes at close to the speed of sound in open air. The way in which such tubes might form goes 
quickly well beyond any limited area of expertise I might have in the matter, but we do see similarly functional 
examples of it all around us in nature.  

A slightly different model, but one that we each carry around with us all the time is the hierarchy of our bronchial 
tracts, relaying air from our upper respiratory tract to our alveoli, and back again. Or going almost full circle, the 
original analogy of the encapsulated tree trunk wasn’t too bad, either. If we need to find out more, we can pull 
apart some boulders from an appropriate horizon in a suitable cave entrance, or perhaps model the physics in a 
computer until the model gives us good answers. 

Now let us come at the problem from the other end. David C Lowry, a Western Australian expert on Nullarbor 
geology who visited Mullamullang during the 1966 January and August expeditions and whose brother Brian was 
a member of the January expedition, made a statistical analysis of the distribution of known blowholes in 
proximity to known station and rabbiters’ tracks, and worked out that we can expect about 120,000 blowholes 
across the Nullarbor. It sounds a lot until we remind ourselves that the total area of the Nullarbor karst is close to 
200,000 square kilometres, thus averaging only about 0.6 blowholes per square kilometre.  

When we add to this our current understanding of the significance of the impact of localised surface drainage on 
the development of shallow caves under the Nullarbor, and remind ourselves that the physics of cave 
development, like the physics of gravity, is ubiquitous rather than optional, then statistical extrapolation of the 
incidence of such features to the whole of the Nullarbor also makes good sense.   

It would be really great to be able to see through rock, so that there was no longer any excuse for some of us to 
ignore what lies under the Nullarbor.  “Out of sight” would no longer be an excuse for “out of mind”. Recent 
developments may even have made significant advances in the efficacy of the remote detection technique of 
Ground Penetrating Radar (GPR), but unfortunately it is yet to become a generally useful tool for detecting or 
defining the majority of cavities under the Nullarbor. While it may be capable of picking out large enough cavities 
only 20 metres below the ground surface, the same is unlikely to be true for caves such as Mullamullang which 
would require reliable capabilities down to at least 120 metres. Other detection systems have similar problems. 

It is still not expected to be able to provide more than the occasional tantalising glimpse of sections of large 
enough tunnels situated close enough under the surface, and therefore must be expected to remain incapable of 
being used as an effective tool for defining the extent of the principal Nullarbor karst development.  

Until and unless it can be further developed to a stage at which it can be shown not to err on the side of 
producing large swathes of false negative responses, the use of GPR should not even be considered, for 
example, as a tool for determining locations where it might be structurally safe to erect turbine towers. Would 
you consider it safe to cross a road as a pedestrian if nine out of every ten trucks hurtling along that road were 
painted with invisible paint?  

But, because we don’t yet have the means for seeing through rock, we need instead to start by exploring the 
outcome of thought experiments. If the rock were not porous, and the anastomosing tubes were on average 
about 10 square cm. in cross section, in a single layer, with 2 tubes traversing a square metre, then the volume 
per square metre would be 2 litres and the total tube network for 1 blowhole would be 500,000,000 square 
metres, which is easier to visualise as an area, say 25km long and 20km wide. In porous rock the area would be 
proportionately less depending on the percentage of air leaking out of the tubes and into the pore spaces in the 
rock itself. For non-porous rock that figure is easily assessed as being much too conservative, because the same 
statistics tells us we can expect about 300 similarly configured blowholes in that area. 
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Meeting in the middle, both the maths and the physics tell us that it is not a stretch to consider a network of 
anastomosing tubes interconnecting Nullarbor blowholes. We can reasonably expect the development of a 
functional hierarchy of smaller tubes intersecting with larger trunk tubes, providing a linking and overlapping 
network of pathways by which small creatures can travel underground for large distances, with profound 
implications for the genetic development and distribution of Nullarbor cave biota in general. 

And finally, just to re-introduce some ambiguity into the model, given that the native limestone itself does have 
some porosity, although the air pressure in the tubes will be pretty much in phase with the external pressure at 
the entrance to the blowhole, the pressure of air passing through the walls of the tubes will undergo progressive 
phase delays depending on the volume of rock being serviced by each such tube.  

Pretty much by definition, an anastomosing tube will be one in which air flows freely and pressure changes are 
transmitted at the open air speed of sound, and the same may even apply in part to a percentage of the pore 
spaces in rock, but from past studies it has been established that such rock pore spaces overall do present a 
higher impedance to air passing through, and thus we can expect the air to flow preferentially through the larger 
scale anastomosing tubes where it has an opportunity to do so. A careful analysis of the correlation between 
rate of change of pressure and air speed, through the gathering of much data from many sites may help quantify 
such phase delays and thus yield information on the most likely distribution of the anastomosing tubes. 

Mullamullang 

Now let us focus instead on Mullamullang. I am selecting this cave for a number of very good reasons, just as it 
was first selected for those same reasons over 58 years ago, after an original preliminary investigation 60 years 
ago. In particular I refer the reader to CEGSA Occasional Papers 4, Mullamullang Cave Expeditions 1966 [2], and 
especially the section entitled “Meteorological Aspects”. Re-reading that document brought those old days 
vividly back to life, not only reminding me that I typed the entire document for publication pretty much at the 
limit of my one finger typing skills, not with the benefits of a computer and word processing software, but with 
what was then considered to be a “state of the art” fancy typewriter with a ribbon and a golf-ball.  Most vivid of 
all has been recalling the huge amount of work undertaken by all the participants to make the expedition a 
success, epitomised by the volunteers gathering the meteorological data in the only way possible in those days, 
manually reading instruments at close intervals, sometimes simultaneously, for extended periods of time at 
remote weather stations, both underground as well as at distant blowholes.  

The Mullamullang meteorological data is a valuable record, and 
the analysis in the Occasional Paper itself is extremely 
interesting. Perhaps a little more can be gleaned from it, so let 
us do that, before setting out to design new experiments and 
new instruments that might shed new light on a few unresolved 
questions. 

The first comment about Mullamullang, perhaps not obvious 
until it is actually mentioned, is that the cave entrance itself is 
somewhat similar to a number of other Nullarbor Cave 
entrances, but certainly not all of them. The entrance to 
Mullamullang is what I would call a classic saddle collapse. The 
cave has clearly not formed because of the entrance, but 
through the long-term effects of slow south-wards karst 
drainage. The cave entrance itself is intrinsically adventitious, as 
for so many other Nullarbor cave entrances. It has formed 
because of a series of breakdown events along an essentially 
northeast-southwest main cave axis, that started at whatever 
was the natural water-table at the time and slowly mined their 
way upwards by progressive block falls, one of which 
penetrated sufficiently high up from below that it broke 
through to the surface.  

 

Figure 3: Mullamullang Cave entrance (left). 
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Figure 3 shows a small section of this breakdown under an overhanging corner of the Mullamullang entrance. 
Fortunately access to the northern sections of the cave was easily affected by climbing down a steep rockpile to 
a more or less base level of the cave, from which access was readily available to several thousand metres of 
northeasterly trending passage. For close comparison we have only to look instead at the southern section of 
the same entrance collapse, the most famous feature of which has been the “Refrigerator” blowhole, a great 
location for surface camps to store perishable foods, but otherwise a frustrating area in which myriad parties 
have dug for many hours, attempting to find the “way on” to what must exist with total certainty. Please forgive 
my occasional lapse into black humour, on the grounds that it is not really funny.  

There can be no doubt whatsoever of the existence of an extensive southern section of the same system, but 
would it be easier to access it by following the air in the Refrigerator, or instead building wind turbine towers all 
over the plain and noting the ones which are swallowed up from time to time by the ground? 

What we cannot usefully predict at this stage with that southern section of the cave is just what percentage of 
the air passes through the “Refrigerator” and what percentage filters more generally through the large rock-pile. 
We are aware that rock-piles leak like sieves. Perhaps the air in the ‘Refrigerator’ represents, say 10% to 20% of the 
total. My personal feeling is that it may be even less. But back to the more well-known northern section of the 
cave. In this instance while access to the main cave is down a rock-pile, very quickly this large cave system, only a 
few hundred metres into the cave, leads us through a large still chamber enclosing a sand dune, and down on to 
hands and knees into an area known as the “Southerly Buster”. The Southerly Buster was studied in some detail 
by the 1965-66 expedition, and the results presented in detail in [2], along with a couple of other stations further 
into the cave where results tended to support the hypothesis that air can find its way through rockpiles much 
easier than people can. But a very interesting analysis indeed, confirming that one way or another, the effective 
volume of a Nullarbor cave is several orders of magnitude greater than the volume readily accessible to cavers.     

What this particular dataset also enables us to do is take a quick peek not only at the impressive airspeeds 
encountered in this constriction on a daily basis, but also, just as with the calculations above for a typical 
blowhole, to estimate the total volume of air passing through this constriction over a defined period, and thus 
relate back to the total air volume driving such a phenomenon. 

It is similar to the situation already discussed above for blowholes but with significant differences.   

 

 
Figure 4: Volume Flow and Rate of Change of Pressure for Station 1, reproduced from Fig 5, Reference [2] (above) 
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Figure 4 shows the relationship between rate of change of pressure and total volume flow for the Southerly 
Buster. The analysis also yields a figure based on air flows at the Southerly Buster of an effective cave volume of 
1x1010cubic feet, nominally a perhaps twenty-fold increase on a simplified estimate of the accessible cave volume. 
Once again, measurable phase lags between the rate of change of pressure and the overall volume flow indicate 
that a significant part of the additional effective cave volume must be attributable to the air capacity of pore-
spaces in the rock itself. For the deeper Wilson Bluff limestone within which the bulk of Mullamullang lies this has 
been measured at 26%. Both the native rock, within which the cave lies, and the rock within the cave rockpiles 
will contribute to this. I have not attempted to estimate the surface area within a volume of rock-pile, but it 
would be significant. 

Total effective volume for the cave beyond was also assessed at the ‘Drop-Off’, and found to be 7x108 cubic feet, 
only about one fourteenth of the figure for the ‘Southerly Buster’, but this figure doesn’t make a lot of sense 
without further qualification, some of which was discussed in [2], with one possible explanation being that much 
more cave as yet awaits discovery between the two stations. Subsequent discoveries in the Easter Extension are 
not sufficient to account for the discrepancy. A much more likely explanation must simply be that the ‘Drop-Off’ 
(Figure 5), is a relatively small slot close to the roof but sitting on top of an enormous rock-pile (Figuress 6 & 7) 
through which as much as the other 93% of the air may flow relatively imperceptibly.  

 

Figure 5: Tom Wigley Descending the 
‘Drop-Off’ (left). 
 

Figure 6: ‘The Sail’ on Top of The 
Extensive Rock-Pile Before the ‘Drop-
Off’ (right). 
 
 
Figure 7: Rock Pile Immediately after  
the ‘Drop-Off’ (below). 

 

 

 

 

 

 

 

 

 

If this turns out to be the true explanation, and it is quite hard to imagine with rock-piles of such a scale that 
otherwise could be the case, then it becomes virtually impossible to determine effective volume beyond this 
point, other than to say, at one extreme it re-opens the possibility of significant passage one day being accessed 
beyond the ‘Dome’. The ‘Dome’ rock-pile is about 50 metres high. People have disappeared into it for hours, and 
many years ago there were vague reports of airflows.    
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Thampanna and Beyond 

In the interim, let us return briefly to Thampanna Cave, and appreciate the opportunity afforded by the 
wonderful simplicity of its entrance, a flat circular hole a couple of metres in diameter. It should be easy to design 
an open grid to fit temporarily across the hole, upon which a re-locatable anemometer could be attached, along 
with a reference anemometer, to enable detailed measurement of air flow. After a few hours enough data 
should be accumulated to build up comparisons of volume flow against rate of change of pressure, and thus 
ultimately measure the effective volume, as distinct from the accessible volume of this entire cave system.   

With a bit of ingenuity, similar measurements could be made for Hurricane Hole, Sentinel and possibly a number 
of other significant caves, perhaps even Goat Cave which is the only cave I have ever sat in where I could 
distinguish the sound of, and locate the source of, seven separate breezes hissing out of different apertures at 
the same time. Hopefully that ingenuity will one day provide us with a picture of Nullarbor cave development 
even more fascinating than it already is. 

It is instructive to reproduce here the two short paragraphs introducing Reference [2]. 

“This is the record of CEG(SA) activity in three expeditions during 1966 to Mullamullang Cave, now undoubtedly the 
largest cave in Australia. Discovered less than three years ago, it has been penetrated for three miles and more than 
six miles of passages have been mapped. Much more has been bypassed. It is a significant find in that it is more than 
ten times as long as the previous longest known cave in the Nullarbor; it is the deepest known in the region and is 
sufficiently complex that it could hold the key to the geomorphology of the Nullarbor. 

In this paper an outline is given of the discovery of the cave with some accounts of the 1966 Expeditions, including 
aspects of prolonged underground camping. Several technical reports follow, by specialists in the fields of surveying, 
photography and communications. Next, there are brief notes on the scientific aspects of the cave including more 
important articles on Stratigraphy, Biology, Cave Decoration and Meteorology. The latter article presents an 
explanation of the ‘breathing’ of the cave systems on the Nullarbor. Finally, maps of six miles of surveyed cave form 
an appendix.”  

Times have very much moved on since 1966, and our knowledge of the Nullarbor as well, and yet it is still in many 
respects one of the few “last frontiers” remaining on our increasingly vulnerable planet, potentially in serious 
danger of becoming badly degraded by industrial development long before its environmental values are even 
adequately catalogued, sufficiently understood or widely appreciated.  
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Full details of the program 
from the ISCA newsletter are 
provided at the end of this 
journal.  

 

 

 

 

 

 

 

 


