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I thought this paper was 
going to be about river 

sediments in caves !!

• You know,  conglomerates and stuff
– sand

– clay

– gravel

– boulders, stones ,cobbles, pebbles

– and stuff !!



So, where is the river ?
• We have one, sometimes called the Jenolan River.

• Jenolan River is formed by the combined flow of 3 
creeks
– McEwen’s Ck (McKeown’s Ck) (fr.North North-west)

– Camp Ck (fr.South South-west)

– Surveyor’s Ck (fr.West)

• Upon intersecting the limestone ‘Karst’,water flowing 
in these creeks is provided with alternate passage 
below the present valley floors 

• The water we see as pools and flows inside the Caves 
represents the water table whose surface curves down 
to feed these 3 creeks





…the ‘underground river’ is known 
by various names in different 

places
• River Styx

• River Lethe

• Jenolan River

• The long low horrible flat thing

• Central river

• Lower river

• Slug lake

• ..etc









Why do we always think it 
was a river  in the cave?

• Someone told us

• We read it somewhere

• We see pictures of rivers 
raging through a cave

• Rivers carry stones and 
cobbles don’t  they?

• We like this concept

• Rivers flowing 
underground are very 
romantic or mysterious 

• We see water pouring 
out of a mountain

• We relate to this to such 
an extent that we even 
make it happen.



River -Formed   Valleys

• Do not start at the top, they are worked back to the 
top, so the upper reaches will, in general, be the 
youngest

• Serve to drain the land to the lowest point available

• Are shaped by gravity using, for example   

– its effect on water mass 

– its effect in collapsing masses of rock and associated 
mineral debris

• Are a significant response to the interaction of that 
river with the underlying rock type being worked on 
by the various agents of weathering and erosion



So what is the significant 
response here ?

• The valleys have followed the strike of the 
limestone.

• The ‘stream ways’  are working  below ground, 
slowly removing soluble salts and fine sediments 
from within the limestone mass

• Caves are being enlarged from smaller porous 
pathways

• …and all this is happening for the most part in 
almost still water

• …and, yes it takes a long time to form caves in 
this Jenolan Limestone



So ,how old are these 
river/creek valleys?

• Not as old as the caves..but close -

• The valley of Camp and McKeown’s Creeks is there 
because the limestone has control…

• The creeks have taken the more direct path, their 
passage being directed by the underground opening 
up below them…

• Given time, the roof of the cave passage may 
collapse, in this way lowering the valley floor…



…and the Caves?

• Jenolan Limestone is folded with one limb of the fold out-
cropping here at the Caves to around 160m above  water  

• The folding has rotated any sedimentary bedding planes to 
more than  a  vertical attitude ..(say 90 -110deg.)

• Cavernous passages and domes are distributed along the 
N/S strike of the bedding planes of this ‘vertical’ limestone 
but at different heights, so a set of caverns  may often be 
laid  over another set

• Older caves will be at the top, the younger ones may be 
still  partially water-filled, while youngest will demand that 
their visitors wear scuba gear, as these are below  the 
water table  





So, how do stones become 
part of a cave wall ?

Well, they could be washed in !!

They could fall in.!!

Or they could have been already in the 
parent rock…



..we may believe that some stones 
have fallen into the cave , because 
bones of modern (-ish) animals like 
diprotodon, and emu and various 

macropod types are with ( ? ) 
them…e.g.  Stones seem to have 
been washed into the Mammoth 

Cave entrances, old and new



Observations are that…

– the bones occur in or on calcite flowstone or similar

– the stones occur in an unsorted dump, representing all 
sizes of sediment …

– which may be calcified into apparently horizontal 
layers … sometimes, metres in thickness 

– the larger cobbles are most commonly granitic , being 
rounded and so indicating transport by river in the 
past

– and these same sediments often include larger, less 
rounded cobbles of the Jenolan Limestone  



What we have here is 
evidence of the relocation of 
sediment from an unknown, 

older cave down to the 
present younger cave 

…



Stone beds in the Elder 
Cave

In 1886 C.S. Wilkinson,L.S., F.G.S., Government 
Geological Surveyor recommended  that this 
“highly interesting pebble drift…at least 30 feet 
thick, should certainly be prospected ”

“the pebbles differ in size from ¼ inch to 1 foot in 
diameter…cemented together  very compactly by  
a deposit of carbonate of lime.”

“Some consist of quartz, granite, quartz-porphyry,

Lydian-stone, slate and sandstone.”



Stone beds in the Jubilee 
Cave

..also highly interesting

..with 
thanks to 

members of 
SUSS for 
the next 

sets of pix





Stone beds in the ‘Lily of 
the Valley’  Cave 

Even more interesting..



Stone bed in Chevalier Cave
One day we 
may be able 
to do some 

proper work 
in this cave. 

We thank 
BMSC for 

these next 3 
slides



..and in Serpentine Cave



Stone beds at Wee Jasper 
‘Nice Cave’

• Most exciting to find them

• Occur bedded within the dolomite 

..along with 
the fossils of 

course





.. a few shots from Wee 
Jasper



Fossils
• Widespread  through the Jenolan    

Limestone and indicate  Silurian age

• Not always easy to recognise due to 
metamorphic effects and weathering

• Include  solitary and colonial corals, 
stromatoporids ,brachiopods, gastropods,
crinoids (sea lilies)…

• Individuals may be found within or be 
surrounded by the clays and dolomites 



•….and,  of course some fossils will be 
replaced by these  dolomites and clays



Entrapped Stones  1
This is a study area for those students who 
wish to give names to structures, without 
too much consideration for the available 

evidence…



Entrapped Stones  2
(more serious consideration) 

•There is of course the possibility that these 
stones and associated sediments have been 
trapped within the reef material for some time.

•Long enough for their sedimentary layers to 
be rotated along with the fossil reef material. 

•Put bluntly, they may have been trapped 
within the coral during Silurian times.



So how does dolomite 
become the indicator ?

•Well ..what if we search for and find dolomite 
(in seriously  measurable quantities) to be 
associated with these entrapped stones ?

•At present, we have found the dolomite along 
with clay size particles of other minerals (silica, 
illite, kaolinite, goethite….) intimately 
associated with the fossils 



So what is it indicating ?

•The occurrence of dolomite associated with 
calcium carbonate reef deposits shows that the 
original structures have experienced an 
alternation in pH conditions that can be found 
in natural settings at different frequencies…

•…in other words, the dolomite forms in situ, 
as, for example, on the reef itself…. And of 
necessity, during the times of the reef deposit

Ted Matthews  080127







…further reading

•J.C.Deelman  “Low temperature nucleation of magnesite and 
dolomite”..N Jb. Miner.Mh.,1999 (7)pp289-302,Stuttgart 1999

•..also, perhaps more readable to some ‘Observations Re Dolomite as 
Limestone Interbeds’ ..Ted Matthews  Jenolan Caves 30 Nov. 2007

.. additional photography by Russ Commins, Paul Lewis, 
Jimmy Lim, Paul McKendry and Alan Pryke


