
A Preliminary Report on the geology of Giant’s Leap chert quarry cave by Gaby Burns. 
Prepared for Jim Nolan

In 2017 a prehistoric chert extraction quarry was verified in Cavan Burren, discovered by Seamus O’hUltacháin, aka 
Jim Nolan. Such chert extraction sites are very rare in Ireland with only a few recorded. 

Dr Killian O’Driscoll, UCD, and expert on lithic tools, visited the site late 2017 - Jim said that he was most impressed 
with the amount of material that had 
been clearly quarried leaving a column 
with deep chambers either side. Al-
though the main example of extraction 
occurred in what would have been a 
natural inlet cave passage the worked 
sections can be clearly contrasted 
with the natural unworked sections of 
the inlet. The most obvious worked 
section can be seen in the remaining 
column. Several adjacent inlets along 
the gorge and several smaller sections 
on opposite side of the gorge were also 
identified. Jim had already speculated 
that these were chert workings and his 
enthusiastic pursuit of this has been 
rewarded by a positive validation by a 
recognised specialist. 

It will be interesting if other similar sites can be identified in this area. It would also be a worthwhile study to have the 
chert from these  sites compared scientifically with the numerous chert tools in the Gortatole collection.

Gaby Burns volunteered to undertake a map and 3D survey although he admitted that up to then he was avoiding any 
serious involvement Jim’s the chert workings venture. When O’Driscoll confirmed the site, and with the book now com-
plete, Gaby offered to do this one off survey using his 3D techniques. Also when he realised it was a remnant cave he 
felt he could help with the cave interpretation aspect. On completion of survey Gaby then brought together a team of 
cave specialists and geologists to investigate the geology of the site. (See team members’ list below)

The main objectives of this geological study (Not all objectives were achieved in the single afternoon study.)

• To work out the extent of original cave 
• To identify excavated sections
• To determine the amount of material excavated. 
• To identify what chert bands had been removed
• To find any evidence of limestone bedrock removal
• To examine the ceiling phreatic domes and erosion 
• To examine the quality of the chert bands, as sections of chert were found to be calcareous, with further investiga-

tion, using acid and other tests, to find where 100% chert was to be found and how extensive it is.
• To examine the calcareous chert to determine its likely utility for tool making
• To develop a theory on the Giant’s Leap Gorge pre-glacial and post-glacial geological development in relation to 

the remnant caves
• To examine adjacent caves and percolation cavities on opposite side of gorge

Members of study team.

Gaby Burns, cave surveyor, cartographer and boulder monument refit specialist.
Dr John Kelly, professional geologist with extensive knowledge of local geology, cave surveyor.
Magda Kluj, caver, professional geologist with training in petroarchaeology.
Dr Alasdair Kennedy, cave surveyor, geographer and boulder monument specialist.



Also by identifying, and contrasting, worked and unworked faces then diagnostics can be developed for further studies 
on the other sites in the valley.

The study considered both sections to the left and to the right of the column. The consensus was that the left-hand 
side of the column was the remains of an inlet cave and that there was considerable excavation of chert bands on the 
left-hand bank evidenced by successive ‘steps’ of limestone bedding interspersed with voids caused by the removal of 
chert bands.

During its formation there would have been an active stream - evidenced by the scalloping in the ceiling. The inlet fed 
into a larger cave which is present day Giant’s Leap gorge. Phreatic erosion was identified on most of the ceiling as 
well as numerous phreatic domes. In its later development the active stream would have disappeared with erosion 
reduced to percolation water between the limestone and chert layers. 

Chert, which forms in limestone by replacement of calcium carbonate with silica, tends to form bands of irregular 
depths and lengths.* This can be seen on the visible faces in the gorge. Where percolating water finds its way be-
tween limestone and chert bands erosion of the limestone is likewise irregular - in some places creating workable 
gaps between the layers and in other places, where the water dissolution has not created a gap, extracting the chert is 
more difficult.

There is clear evidence of chert bed removal 
in the stepped left-hand bank. Dr Kelly point-
ed out that where the chert was found to be 
‘indented’ between the limestone bed could 
be taken as evidence of unnatural removal. 
In natural cave development the chert would 
normally extend beyond the eroded lime-
stone.

 The central passage appears to be the orig-
inal cave passage, narrowing towards the 
back of cave where the flow of water came 
- typical of an inlet cave. A major question 
was how much of this central passage is 
natural and how much has been excavated. 
The remaining lower limestone bedding on 
the left-hand bank shows distinct erosion 
which could only have occurred in an active 
cave passage. The ceiling displays scallop-
ing which would only occur in an active cave 
with sufficient water flow to create scallop-
ing, this could have been in the very earliest 
stages when the cave was developing between the limestone bedding and 
the chert band at that level. Several phreatic domes have also developed 
at this ceiling level. However further investigations needed to explain the 
different levels of ‘ceiling’ at front of cave which also have phreatic domes.

Excavated chert band ‘indented’ relative to 
limestone - on laft-hand bank..

The remaining lower limestone bedding on 
the left-hand bank shows distinct erosion.
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Gaby drew attention to the broken, flat faced, sections of the 
column on this side, a clear indication of limestone removal. 
Dr Kelly suggested that the removal could be the result of 
freeze-thaw collapse, the removed sections appear to be ly-
ing alongside. Dr Kelly said that there was very little evidence 
of limestone excavation within the cave and that the column 
was probably not as a result of excavation on this left hand 
chamber - the column appeared to have no practical expla-
nation. However following further investigation the right-hand 
chamber showed extensive excavation hence the column was 
the result of this partial excavation.

The ceiling phreatic erosion can be explained 
by observing in several other locations where 
percolation water has entered between lime-
stone bedding and chert bands, this occurs 
where the water encounters the impermeable 
chert, resulting in erosion of the limestone. It is 
probable that these initial cavities would have 
facilitated easier access for removal of chert. 
When the chert is removed the ‘clean’ smooth 
eroded limestone can be seen and in contrast 
where chert is removed from the limestone 
without such cavities a rough finish can be 
observed. 
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The ceiling above the left hand bank has an interesting sequence. 
A is a section of chert that avoided excavation. 
B Where chert has been prised apart from limestone leaving a the limestone 
ceiling rough to touch 
C Limestone ceiling smooth as result of solutional erosion, with a rippling 
effect, scalloping, which would be the result of eddies created in flowing water 
in a phreatic passage 
D Phreatic dome.

The chert band would have protruded 
beyond the limestone and would have 
been extensively excavated. Note: 
excavation only removed protruding 
section - avoiding the more difficult 
section encased in limestone.
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The chert band protrudes beyond the 
limestone indicating cliff face exposed 
to erosion for quite some time.

The cliff face above cave has an interesting 
sequence. 
A is the limestone with fossils protruding on its 
face and chert protruding below 
B is chert that has been partially removed 
with remaining section showing clearly how it 
protruded beyond the limestone
C is a section of protruding chert that avoided 
excavation.  

Jim observed that the cliff faces above the caves appeared to have had sections removed compared to the vegeta-
tion covered slopes either side. On close examination it was evident that these cliff faces had been exposed for quite 
some time evidenced by the differential erosion of the limestone/chert layers. The chert bands protruded beyond the 
surrounding eroded limestone which is the norm. Many of these formerly potruding sections show obvious chert re-
moval. The cliff face most likely broke off due to post-glacial freeze thaw action above the cave where the rock would 
have been weakened by the cave entrance below.

Further visits may bring additional insights into this complex site.



Good examples of chert removal. Chert core is has obvious glassy appearance and 
also feels like glass. When viewed with magnifying glass grain size is very small.  Core 
does not react to acid. Outer layers are ‘fizzy chert’ - calcareous and reactive to acid.

Chert tends to form bands of irregular 
depths and lengths. 
Note: the chert bands  and limestone bedding 
display the same flat face indicating that it is 
a ‘fresh’ face with no discenible erosion of the 
limestone. This is indicative of freeze-thaw 
collapse of cliff face.

* The silica in the chert comes from the siliceous spicules of 
the sponges that lived in the tropical sea where the limestone 
was forming. When the sponges died, their remains settled to 
the sea floor and were originally scattered evenly throughout 
the limestone. Silica dissolves into a gel under pressure, so 
when the limestone was buried and compacted, the silica dis-
solved. This silica percolated through the limestone and flowed 
along the gaps between layers in the rock. Eventually the silica 
hardened into the chert we see today. 

Geological origin of the Giant’s Leap Gorge by Magda 
Kluj MSc MEng.

The Giant’s Leap Gorge (GLG) is formed in Carboniferous 
limestone of Dartry limestone formation. It is composed of 
fine-grained muddy limestone (polymud micrite) deposited 
in large mudbanks. The bedding of the limestone displays 
bands of chert nodules, mostly well fractured and fragment-
ed due to age and pressure of tectonic movements but solid 
nodules can be found. The GLG follows the line of a fault. Its 
shape and the presence of naturally formed small caverns 
in the cliffs of the gorge suggest that before the last glacia-
tion the gorge was a small cave system. It is suggested that 
during the last glaciation the cave was unroofed by a combi-
nation of glacial erosion and the ultimate collapse of the, by 
then, thinner roof under the weight of the ice. 

The relatively small size and the widening down-slope shape 
of the gorge suggests that ice did not flow through the gorge, 
and that there would have been a subglacial stream draining 
meltwater from underneath the ice sheet flowing through it, 
clearing loose debris to the sinks in the Lost Valley doline. 
Only one sink in the Lost Valley is presently active (Legnaveagh 
sink). The line of sinks in the Lost Valley follow the GLG fault. 
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Note: GSI geology map is on a small scale map, 
when map ‘zoomed in’ on a large scale map 
detail may not ‘line up’. Hence the fault line is 
inaccurate - the fault follows the GL gorge and 
Legnaveagh sink. Equally the line of the dyke is 
shown over 100m further south than it actually is, 
ie. at Boulder Grave sink.
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The extended Lost Valley basin forms within the 215m contour. The basin is almost entirely 
enclosed by the 220m contour with the only outlet leading to the Super Star Pot valley.

During glacial retreat it is likely that meltwater flowed through the GLG and into the Lost Valley sinks, choking them 
with glacial debris. Overflowing water from the Lost Valley would have flowed through the small gorge that descends 
past Superstar Pot which is also on the GLG fault and was initially formed by a subglacial stream during earlier stag-
es of glacial retreat.
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Conjectural view of post-glacial Lost Valley lake based upon drone video by Helen Carleton, Geopark.
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