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Chemical Investigation
of Cave Waters

The present programme of cave chemistry research has been operating

for about three years, During this period several advances in
technique have been made, Thus, an improved method for the estimation
of water hardness has been introduced (Ref’ 1}, a reasonably precise
bridge has been made for the measurement of the electrical conductance
of water and a remote~-indicating pH meter has been built. However,
apart from the observation that the water in the sump at the beginning
of Mazeways was quite different from that in the terminal sump of
Mazeways, little has been heard of the results since some preliminary
notes in the Newsletter (Ref. 2, Ref. 3, Ref. 4). The reason for this
has not been a lack of results (over a2 thousand estimations have been
made, mostly in duplicate) but rather a suitable theme for the presenta-
tion of results. ;

An early observation was that the water entering the Dan-yr-Ogof
system from Waun Fignen Felen could be made, by adding calcium carbonate,
to saturate up to a hardness of only about 35ppm., whereas the water
leaving the resurgence had a hardness of 100-120 ppm. A similar result
was obtained for water entering and leaving the Ogof Ffynnon Ddu system.
It was decided to investigate how this extra hardness gets into the
water,

One idea was that there might be continual re-establishment of the
equilibrium between the calcium carbonate of the cave, the water and
the carbon dioxide of the air in the cave, leading to a substantially
increéased hardness. This was tested by measurements on water in a
surface stream. Here water without limestone-attacking power and having
a hardness of 43ppm was found to take up an extra 17ppm of hardness in
about a mile. Apparently this factor alone could not account for the
hardness increases observed in caves,

A further idea was the mixed-water corrosion theory put forward by
Professor ngli (Ref. 5), This suggests that if two waters, having
different hardnesses derived from different initial carbon dioxide
concentrations but lacking limestone-~attacking power, are mixed together
the mixture is capable of limestone attack. Laboratory verification of
this theory proved very difficult to obtain and success was gained only
after rigorous attention to laboratory conditions. For the relatively
soft waters of the established South Wales caves the additional hardness
to be expected from this source seemed to be only a few ppm, Quite
evidently some further factor must be at work.

Under low water conditions visual cbservations suggest that organic
matter is carried into the caves in the water entering the swallets, but
that very little organic matter leaves the caves in the water from the
resurgences. Under flood conditions, however, the resurgence waters
can be seen to carry organic matter. It seemed reasonable to look into
the part dissolved organic matter plays in cave enlargement.

The usual suggestion is that organic matter might be oxidised to



carbon dioxide (or other acidic materiaE) and thus besiow on the water a
limestone attacking power not originally possessed. This idea seems to
have suffered almost universal dismissal, possibly because of the difficulty
of the experimental work involved in any investigation.

One difficulty is to explain the source of the oxygen for any oxidation
process, Now, water can contain some 12mg per litre of dissolved oxygen at
cave temperature. Any oxidation of organic matter in water in a completely
flooded fissure would reguire the concentration of the dissolved oxygen to
go down, In a seguence of experiments the resurgences at Dan-yr~Ogof and
Ffynnon Ddu, both backed by turbulent serated stream passages, were found to
give water containing the usual saturation concentration of dissolved oxygen,
Two resurgences, said to be of percolation water, were found regularly to
give waters containing only about 70% to 80% of the saturation value expected
at the temperatures concerned, This established that some of the conditions
for an oxidation process were present, The real problem was to try to find
out how much orgsnic matter was present in the waters, and how this concentra-
tion changed,

The technique adopted was a modification of the ”nygen demand test
used by water supply engineers and estimates the amount of oxygen which is
needed for oxidation of the organic matter in the water. Unfortunately this
test requires fairly elaborate laboratory facilities and a method had to be
worked out to preserve the samples collected in Wales for later examination
at the school laboratory.

As luck would have it the requirement of steady water levels was not met
during the summer of 1970 and the samples collected as part of the systematic
work showed only that the organic matter concentration was lower in the water
leaving the caves than in the water entering them,. Even this was an advance
but little really quantitative work was possible, The rapidly filuctuating
water levels gave an opportunity to find out what happens to the chemistry of
the Dan-yr-Ogof water during partial flood. Samplies of water were collected
at intervals from the Dan-yr-Ogof resurgence during the period of a partial
flood and these samples were analysed as quickly as possible, the idea being
to look for changes in the concentrations of the most important substances
in the water during the passage of the flood,

The results which were obtained almost immediately showed very little.
Conductance, pH and total hardness remained almost constant during the period
of the observations and the alkaline hardness (said to be a measure of the
calcium hydrogen carbonate content of the water) tended to increase.

Results obtained from later work showed that the oxygen demand tended to
decrease and that the sodium and potassium contents of the water remained
almost constant. Comparison between the "flood" values and corresponding
values obtained from a sampling only a day or so earlier shows that a flood
in a cave system does not simply dilute the chemical material present in the
water in the cave, but causes an upset in the chemical balance of that water.
In this respect it was noted that the proportion of the total hardness
ascribed to alkaline hardness decreased from 86% to 73% during the flood and
that the potassium content increased, this latter observation being confirmed
by other workers (Ref. 6).



Sodium Potassium Total Alkaline Oxygen

Hardness Hardness Demand
Normal 4ppm O-Zppm 86ppm 74ppm Used as reference
Flood 3ppm O-3ppm 44 ppm 3Z2ppm 1dmg 62 per litre

Although these results were interesting, and suggesied new investiga~
tions, some work was done on calculating how much extra hardnesgs could
originate from the oxidation of the additional organic matter leaving the
cave under flood conditions. For this one "filo0d" sample was selected the
results from which are quoted above. A second sample has provided very
similar results. The consumption of the l4mg oxygen per litre would, if
converted completely into terms of extra hardness (as calcium hydrogen
carbonate) give an increase in hardness of 42ppm.

At this stage speculation took over and suggested that, if this
additional hardness to be expected from the extra organic matter carried by
the water in flood were to be added to the hardness of the flood water, the
result might be similar to the hardness carried by the water under more
normal conditions,

Total Alkaline
Hardness Hardness

Flood conditions 44ppm 32ppm

Hypothetical extra hardness| 4Z2ppm 42ppm
Speculative hardness for

86 74ppm

normal conditions ppm PP

Actual "normal’ values 86ppm T4ppm

It can be seen that agreement is good!

Whether this result can be obtained under different conditions and
whether similar results can be obtained in different cave systems remain
to be investigated, and a great deal of confirmatory work 1is 8till to be
deone., However, it does seem that for Dan-yr-Ogof at any rate the
oxidation of organic matter could be a most important factor in cave
enlargement.

Some of this work could have significance in the field of cave
prospecting. It would seem unlikely that a resurgence giving water
consistently low in dissolved oxygen content could be backed by a stream
passage having big air spaces.
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DEGREES or DANGER

"In theory they were sound on Expectation

Had there been situations to be in.

7Y

Unluckily they were their situation
by W.H. Auden,

The Name of the Game is Consequences,

Caving, like most high-risk element sports, has developed rapidiy
to a high degree over the past decade. Thanks perhaps to the ingenuity
of the Technologist who has helped to promote greater confidence in our

equipment, and Blessed is the Geologist for he shall inherit ... ete,
gtc. Qnd a Litany of other professions associated with the game of

1 ?

Caving . Thank you. But what of the psychological aspect? What of

the human factors involved? Surely we are not too mechanized to stop
and ask ourselves these questions,

You have to be pretty bold to advise others on avoiding accidents
in caves, if only because subsequent injury to yourself would seem to

discredit your recommendations. For that reason, it is tempting to
hold in reserve the possibility of 'pure bad luck', as a posthumous
pardon for yourself or for deceased experts or friends. To say that

man can know the answers, but that to err is human, is an unsatisfactory
defence, for it suggests that there is a limit to the value of theoretical
and experimental knowledge of the matter.

Oaving or Potholing like its sister sport Climbing is basically sa
"staying alive' game, a constant cheating to avoid death or physical
injury. We set about doing this by acquiring various skills or
qualities, a thorough knowledge of equipment and techniques, together
with a steady development of a sense of Jjudgement (a very indefinable
quality), and an understanding of the basic aspects of safety. In the
process of becoming so called "experienced", these qualities become more
complex and important.

Cavers differ from climbers in many ways though their ‘ethics' are
basically the same. Climbers require agility and a high~-degree of
concentration, cavers require physical stamina and persistence, The
caver has to be a very good all-rounder, as cave terrain varies
enormously and this may involve the participant in climbing, wading,
swimming, crawling and even diving. This probably explains why there
are no hard-men’ in caving, or subterranean Joe Browns. Not that they
do not exist but they are not recognised in the same way.

Once we leave the embryonic stage and gain confidence, we reach a
level of performance, usually referred to as a "standard"§ whereupon
attaining this, we cave fairly close to this 'standard' . We also have
a built in tendency to look for our nlimits”, uniess special factors



like Inhibition or Senility supervene, To some extent advances in
techniques and equipment can be said to be supports to improvement in
performance,

The Gratification - Safety Dilemma - Risk-free Roles,

It can be generally accepted that in the pursuance of Caving we obey

certain rules (ethics>s This is a dévised handicap system evolved to
equalize the inherent challenge, and maintain the caver’'s feeling of
achievement at a high level in each of these differing situations. The

rules are designed to conserve the caver's feeling of personal (mcral)
‘gezomplishment against the meaninglessness of a success, which only
.represents merely technological victory. So the less the objective
danger and the less the duration of effort required, the more rigorous
are the rules, You can use a rope to safeguard yourself on the
"TRAVERSE" OFD III, but not on the "POACHED EGG" climb, OFD II.  The
inescapable conclusion here is that whenever a significant step forward
is made, the caver makes za compensation. He does not want to widen his
safety-margin indefinitely, he wants to hold it to a satisfactorily
narrow measure, He does this by moving into a higher or more serious
situation, His safety-margin has toc seem as marginal as ever.

A very large number of subterranean accidents could be accredited
to several premature ultimates; error in Jjudgement or inadequate
safety-margins to name but a few, In the risk-free role, the safety-
margin remains constant. It is probable that the fatality rate, in
relation to the time at risk, increases steadily with more serious
undertakings, e.g. Cave Diving.

I would like to say something about the degree of severity of Cave
Systems, especially the more complex ones, these systems bear a
relationship to climbs undertaken on Alpine Peaks, in as much as they
cannot be classified, For example, for a party doing a "THROUGH TRIP'
in Ogof Ffynnon Ddu 11 in drought conditions in July, the consequences
may not be as serious as for another party attempting the same route
with the streamway in full flood conditions. The objective dangers
remain so great, and equally changeable that classification would prove
useless, so classification is best ignored as far as cave systems go.

To get back onto my original theme. Any risks taken should be
calculated risks and try to think of the safety-margin as a constant
in the caver's head, rather than a variable in his boots. But this
cannot always be adhered to, and some rather obvious groups of causes
initiate this process. A caver who survives a mishap or a series of
mishaps or misadventures, may begin to allow himself a broader safety-
margin, this is a dangerous way of learning. Alternatively a caver
may be influenced by having seen injuries or fatalities in caves, or
by having had these happen fo friends or acquaintances; this is highly
effective, but there are moral objections to human sacrifice as an
adjunct to teaching. Again it may happen that a man's caving is
affected by personal matters, even when these do not restrict his time
underground - by a sense of responsibility fto wife and children, by
loss of energy or drive due to the exigencies of esarning a living, by
the discoveries of values or interests which modify the importance of
some of the rewards obtained from caving. These cavers belong to the
risk~-free role category.



There are cavers of course whose manner, style and drive are not
affected by any of the above circumstances. The WORRY POTENTIAL" in
this type of caver is totally absent. He would probably be called the
'hard-man', but Speleclogy does recognise these characters in the same
way as Rock-climbing does, perhaps this is a good thing.

It is also worth noting at this point that on average cavers are
only active for a very short period of time, something like two years of
their caving lives; the rest of the time they spend scientifically,
socially, (consuming vast amounts of alcohol)y or they may even join
committees and councils, or other caving organisations - (only Jjoking,
Committee members!).

It is a wellknown fact that literature and the folklore of disaster

exert a powerful influence on cavers and climbers alike. It is possible
to see this in the survivor-stories with climbing. It is so well
endowed, but can easily relate to caving in Jjust the same way. The

charge of feeling in such circumstances or tragedies is so strong that
however painfully expressed, the listener or reader cannot avoid a
response. The drama is always accompanied by all the atmospherics at
Nature's disposal, So it seems the voices of survivors impress us more
than the inscriptions on tombstones. Well, where do we go from here?
Our style and attitudes towards caving, vary enormously from one
individual to another, but the tendency seems to be towards more
difficult undertakings. This is all too obvious if one observes cavers
today, wet-suits are out, they restrict movement and tire one far more
easily - shorts are in (for how long I do not know), the amount of
ladder taken becomes less, and pitches preferred to be free climbed
rather than rigged. The recent ascent of the 'Minuteman Silo" by

D. Judson and company, by pegging (artificial) may be introducing a

new concept into caving, there must be many "Last unsolved problems“

in Dan-yr-Ogof and Ogof Ffynnon Ddu. So while the Divers Dive, and the
Climbers Peg, we'll sit back, wait, and hope that the history of 67
will repeat itself.

Compiled by Carl Ryan
20 May 18971



A Trip
fo
NORTHERN
SPAIN

"Got any photos for the
newsletter cover?’ says our
enterprising editor one day.

e

Yes", says I, "what sort of
thing do you want?’

"Anything" says he, "but they
must be glossy".

Now the only glossy cave photos
I had were some I took in Spain

three years ago. "That'1l be
fine,” says he, so the photos were produced and blocks or screens (or
whatever it is that ocur new duplicator eats) were made. And that, I

thought, was that, until I was approached once again by the editor
wearing his glinting expression which usually indicates that he is about
to 'con' something out of somebody. "We can't really print those
photographs by themselves - how about an accompanying article?’ said

the crafty sod - so here it is:

The photographs were taken in 1968 on a trip to Spain with a group

from Manchester University. We were interested in that part of the
Picos de Europa which lies half way along the north coast and we camped
firstly near Cangas de Onis - twentyfive miles inland. We were

actually in a xillage Salled Amieva which is 3000ft up in the Picos.

It was a real peasant village, its only contact with the 20th century
(apart from usf) being a Land Rover which came up with the bread sbout

once a week, We camped, conveniently, in the garden of the local bar'

During our two weeks in Amieva we found two potholes, one slightly
reminiscent of Pant Mawr (including the stream passage) and the other a
series of pitches going down 200ft. These two were surveyed and
photographed, Dozens of shafts described by locals as being "Mucho
profundo’ were examined wibthout reward,

Feeling, by this time, that, being in Spain, we had better see
something of the sun (the Amieva and Penwyllt climates are indisting~
uishable) we shifted camp nearer the coast. Cur sense of duty

.-.gm



remained, however, and our camp was again on limestone. If I remember
correctly it was on the La Isla to Mirador el Fito road.

Just up the road from the camp was a fluorspar mine, next to which
was an open cave entrance leading directly to a chamber containing some
dead formations. This was Cueva Orecca, Spoil from the mine had been
tipped into the cave, and at the foot of the scree slope so formed, a
very tight downward hole was cleareé of rubble and this gave acceﬁs to
a chamber somewhat larger than the Big Chamber near the Entrance in
Ffynnon Ddu, but since the dip was about 60° it was tipped on end rather.

This chamber was undoubtedly the best decorated any of us had ever
seen and was a photographer's paradise - being relatively easy of access

and as photogenic as anyone could wish for. It is, of course, this
chamber which appears in the photograph at the head of this article and
in that on the cover, I spent many hours (and pounds!) in that chamber

but was rewarded by some of the best photographs I have ever taken,

J.J. Rowland, 1871

Ref: Manchester University S.8. Journal No, 3, May 1969.

A Life in Stean

Visitors to Tooth and Llethrid Caves in Gower will almost inevitably have
met Mr Will Harry, the grand old man of steam traction engines. Mr Harry,
now 85, has worked all his life with these monsters of the past and still
works one locally. Naturally he has led an interesting 1life and he has
at last been persuaded to write his life story. He assures us that it
will be available next week, but He does not know how much it will sell
for,

More Surveys

Demand for the Ogof Ffynnon Ddu Survey has been so great that the Club
has decided toc do a limited reprint. So if you missed your copy last
time around be sure to buy now - the price is the same, £1.25p for
members, £1,50p for others, (post free in U.K.). Copies available
from: The Secretary, Hon, Records Officer, or Hon. Editor. (Cheques
payable to 'SWCC' please.)

_.1@“



The idea of opening Tunnel Cave to the
. public was first talked about by my
father and I in the summer of 1969,

rhe ope”ing following a trip into the fiven, and

Davy Price's Hall,

The first thing to find out was if

Of there would be enough in the 'Hall' to
To get an answer to this we comtacted
British Oxygen who arranged to lend us as

interest the visitors, as with our cap
lights only a vague idea of the size and
cﬂrﬂfakg general structure could be obtained.
many gas lights as we wanted, and also to
send down a photographer, so that they
£ could do an article on the cave for the
Company’'s magazine. On seeing the
natural entrance the photographer
appeared slightly apprehensive, and on
seeing his £650 worth of equipment

disappear into the darkness, bighly alo=med. However, as his equipment was
now out of sight, he had little option put to follow it. P

Once the gas lights had been set up along the full length of the 'Hall',
for the first time the full cclour and vastness of the cave came inio view,
The main point I remember was beding h colour in the rock and formations,
and also the vast number of straws. -

This visit by British Oxwvgen had proved beyond doubt that Tunﬁéi Cave
had much to offer our visitors, it being so very different from Dan-yr-Ogof.

The next job was to carry out a survey, and this was done by
Mr G. Morris from the N.C,B, After many cold weekends in the natural
entrance we had completed the job, aznd a site was chosen to put in the shaft.
Various firms tendered for the work of putting in the shaft, and eventually
Foraky Ltd. of Nottingham were chosen,

The site, half-way up the disussd quarry face, below the natural entrance
caused one major headache - the roof fell in! - what we had taken to be a
solid wall of limestone turned out after six weeks hard work to stop after
21 feet, and from then on nothing but esarth appeared at the face, toms and
tons of it,. The "earth” appeared to be some form of glacial deposit;
with sandstone boulders, pieces of rounded limestone sections, and peat, all
mixed up in the earth,

We had to decide what to do, and gquickly, as the equipment on site
alone was costing the Contractors over £150 per week. Graham Morris, our
Surveyor, came up with the answer, we would have one more attempt, and
follow as closely as possible the beds over the natural entrance.

As Foraky intended tc use a compressed air scoop to clear the debris,
they were agreeable to the change over of the site. If they had used
tracked Amco loaders the slope to the new entrance would have been
impossible for the machines to climb.

Everybody in the Company said » prayer, and off we went again on site

*
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two, leaving the other site for a future 'dig'. ~ Any offers. The
roof on the new shaft turned out to be perfect; "the best I have ever
seen", was how the much relieved Contractor described it.

In the meantime, I had been in touch with I.C.I. Nobel division,
who spent a lot of time selecting the correct explosives to be used in
order to lessen the risk of shock waves damaging the formations. The
technical representative for the area was sent along to ensure that as
the end of the shaft was reached no sudden blast would ruin the project
and a special drilling pattern was worked out to guarantee this.

The actual break through into Tunnel Cave was on the very last day
of 1970, the guestion was, would we open by Easter.

The next stage of the work was getting a pathway to run along the
entire length of Davy Price's Hall,. This was no easy task as anyone
knowing the Cave would agree. We wanted to leave the general
character of the Cave unaltered so the pathway kept to one side of the
Hall, and the boulders on the other side left untouched. Anything in
the way of the path was broken up with small explosive charges, and
laid down as the base for the concrete that was to follow later. It
was estimated that well over 1200 tons of rock was broken up and moved
in this way.

One of the main problems turned out to be getting a path over the
mud near the sump, and on one occasion the dumper almost disappeared

into the mud, together with its protesting driver, It was taking ten
tons of stone to move forward three yards, as the stone kept being
eaten up by this sea of mud. However, aftér four weeks the pathways

had been laid to the far end.

A waterfall was made at the far end by diverting the water back
to its old course along Anemone Passage - this is now proving very
popular with the tourists.

While the inside of the Cave was progressing, Frank, Bill, Laurie
and others were erecting a grill just inside the Rifts to ensure that
no unauthorised Cavers could enter the show-cave part. This had
been insisted upon by our Insurance Company, who when seéing the final
job seemed to talk more about this mechanical jigsaw masterpiece than
our new Show-Cave!

Finally came the problem of how to light up the cave. It was
obvious that it was no use stringing out 350 light bulbs as we had
done in Dan-yr-Ogof; something on a much bigger scale would be needed.
The end result was a somewhat complicated electrical system, needing
14 miles of cable to make it work, but making it possible for us to
turn off any lights not actually in use; thus reducing the risk of
moss and algae growing in the Cave and on the formations.

In all we hope we have improved the old Tunnel Cave by opening
it up to the public, but if nothing else, it now means that Cavers can
see the Cave without getiing their feet wet!

Ashford Price
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OGOF yr YCHEN - part Il

In our spare time we had a look at the surface where the fissure of
human skull A should break out into daylight.

Brother James' intuition suggested a likely spot on the surface
to commence digging in order to meet the SE continuation of the fissure.
In anticipation of this operation the Tenby group had laboriously
cleared the shrubbery which obscured the cliff face at that point. My
earliest photograph even shows a small tree which had to be uprooted.
We commenced digging on 29 July and soon two holes appeared - one leading
directly to skull A fissure, and the other vertically downwards to the
floor of chamber 3 some 11ft below.

Now chamber 3 was a rift some 2ft wide leading vertically downwards
for about 8ft from the south side of chamber 1. It had received no
attention so far, but immediately it was obvious that any material
falling from chamber 1, or down the skull A fissure would find a safe
haven on the floor of chamber 3, Hence this chamber came to be known
as the "Abyss" and proved to be a prolific socurce of material. As
digging continued from the outside large animal bones appeasred in the
entrance of the skull A fissure, on the same level as the human remains
only 5ft away inside the cave, Daylight fell on these fragments of
humanity for the first time Just as a jaw bone and huge leg bones of Bos
Primigenius became exposed in the dig. Some of the material might also
have been bison, One of the leg bones was so enormous that it was
thought it could be rhinoceros, a view apparently supported when I
examined bones of Woolly Rhinoceros in Tenby Museum later that night.
However, this theory was demolished by J.A. Bateman, Keeper of the
Department of Zoology at the National Museum of Wales a month later.

After photographing all the bone finds I left the island again only
to return within three days accompanied by Professor W.F. Grimes. He
examined all the material thoroughly, and there was so much of it that
it had to be housed in the spacious attic of the Caldey Village Hall,

Four weeks elapsed before Mr Bateman was able to come to the site in
person, and he made a preliminary identification of the bones found up to
29 August, although his opinion will be subject fo more detailed examins-
tion in the Museum when the bones have been transferred to his department.
A brief summary of his initial examination is appended.

Brother James now had to continue digging on his own for a while,
but within two weeks had made further exciting discoveries. From
chambers 2 and 4 he recovered half s human tibia and skull fragment in
addition to small animal bones. A flint artifact turned up at the new
entrance to chamber 3. Later an almost complete skeleton of wild boar
was found deep in chamber 3, with Just above it another human skull, but
with part of its lower jaw missing. A jaw bone found weeks earlier 11ft
higher in chamber 1 fitted neatly into the gap. This proved that the
human material had fallen from chamber 1 aeons ago for it was 21 to 24




& deep in the cave earth and clay, and the whole was capped with
#gmite up to 3 inches thick.

in sssociation with the bones was a flint implement - a type of
steeply dressed along one side suggesting a Mesolithic age (Middle
ane Age).  The skull became known as skull B.

My next visit to the island was on 3 October in order to help
plete the removal of the human bones from the roof fissure (i.e.

111 A fissure). This was accomplished while photos were ftaken at
als, Then Brother James turned his attention to the tufaceous
:lagmite in the floor of chamber 2. Almost immediately a third
noskull {skull C) appeared. From its position it probably belongs
the human material found at lower altitude in the bone layer of

ber 4, Three weeks later 1 uncovered large rib bones, probably of
%, Irom the same spot.

Which brings my story up to date. On 24 October it became possible
kn‘mé 1o stay on the island for a whole week, The weather was mostly
§§ ;‘but the rain was kept out by placing a sheet of corrugated iron
over the upper shaft entrance of the cave which had been dug open a week
_ previously by Brother James in order to lead to skull A fissure. I
was joined by Peter Wilkins of Cwmbran Caving Club (who had experience
of cave digs in Ogof Morfran), and he started off well by finding small
human bones in chamber 3. A tooth of wolf and one of bear lay nearby.
We then got down to measuring and marking out a section cut through the
deposits in each of the Tour chambers of the cave. This operation
occupied the best part of three days. New survey marks were painted
on the cave wall to delineate future discoveries. At the end of my
week probably the oldest find of all was made. At the bottom of a pit
dug outside the entrance of chamber 4, Brother James found part of the
~antler of & deer. This was loose in a rubbly, clayey layer which is
‘believed to be only just post-glacial, and is 2ft Yinches deeper than
the previous find of a tooth of hyaena and a patinated flint flake.
- Brother James has reported finding another twenty fragments of antler
early in November, and some of the pieces could be assembled to give an
antler 18 inches long,

Digging will be continued in the floor of chamber 3 (skull B site),
and northwards in chamber 2 (beyond skull C site). There are deep
fissures in at least two places where other early post-glacial deposits
may be found, The: final report will probably be written by Professor
Grimes as yet another section of his 'Prehistory of Caldey’ published by
the Cambrian Archaeological Association.

Melvyn Davies, Cwmbran
9 November 1870

,15_




FROM CHAMBER 3

THE HUMAN SKUL




Report on excavations over Easter and in June 1971

Ogof-yr-Ychen continues to yield a variety of animal remains. On
10 April we continued to help Brother James in Chamber 3 - "Abys",
which is now widening from a 12" wide rift to a respectable passage of
some 4 feet. On 12 April I blasted out a large obstructing boulder
which had foiled three men and a lorry lifting jack. Later in the day
we excavated a pit some 12 feet beyond the "Abyss" entrance where the
ground seemed to be hollow. A calcite-lined, small chamber was revealed,
roofed by fallen blocks. However, no animals had been trapped in the
past by this hole as no bones could be seen in it.

Work was diverted for a time to a new cave called OGOF PEDR where
Peter Wilkins found a human arm bone in a quick inspection as soon as the
cave was opened. A separate, and extensive, digging operation will be

required for this cave.

On 17 May Brother James telephoned me from Caldey to say that a
complete skull of what seemed to be wolf was appearing 4’ 8" down in the
floor of the Abyss. He would not remove it until I was able to arrive
to take photographs. This I did on 1 June. The jawbone had been found
earlier and I photographed this with the rest of the skull. Later a2
tooth of deer appeared. The deposit at this debth is a scree and loose
sandy-clay. Most of the scree is sharp-edged, and seems to be a post-
glacial in-fill, laid down before the full return of warm conditions.

A flint flake was discovered by Brother James near the wolf skull.

Excavation continues,

Melvyn Davies
7 June 1871

SUBSCRIPTIONS 1971-72

All subscriptions should have been paid by now. All
those members who have not so far paid should do so immediately.

The next meeting of the committee will be considering the
state of membership and all unpaid members at that date will be
considered to have lapsed.

Joint Subscription -~ £3; Single Subscription - £2;
to be sent to: Ken Maddocks, 9 Green Close, Mayals, Swansea.

(Cheques, etc. to be made payable to "South Wales Caving Club.)



The Exploration of

RHANDIRA {INE

The Rhandirmwyn lead mine, ihe largest in South Wales, employing 400 men
at one time, is situated north of the village of the same name at
SN/@87.446S Entrances to it lie on both sides of an east-west ridge of
Ordovician rock but most of them are collapsed or filled in, The ors-
bearing rock is bounded north of the ridge by the Nant-vy-Bai stream, and
south of the ridge by the Nant-y-Mwyn stream and the Tywi river.

According to Lewis in "Lead Mining in Wales' the traditional date
for the starting of the mine was 1636, but the first reference to a
"Cerrig-y»Mwyn" mine is 1749 when it was entered by means of boats via
a canal level. From a plan examined in the County Archives Office it
may be deduced that the mine was going strong in 1771, By 1833 it was
called the "Nant—y-Mwyn" mine, but it seems to have passed its 1785 peak
output of 1,300 tons of ore per annum, Work continued sporadically
until the early 1930's when it was forced to closedné 4o pollution of the
River Tywi, although much expensive e ipment had only just been installed.

I first visited the mine in 1949 during a walking tour, but it was
not until Easter 1970 that I decided to explore underground. On 29 March
I arranged to meet Dick Keen, then Assistant County Curator in Pembroke-
shire (now in the Department of Industry at the National Museum of Wales),
at the old Engine House southwards up the hill from the Nant-y-Bai stream,
We searched for open adits or levels, as they are called locally, and
found what we learnt later is called the Williams Level, From its
entrance this level forms a2 straight gallery on a bearing of 105 degrees
magnetic, with the Engine Housz about 200ft below it on a bearing of 300
degrees. The gallery is only some 100 yards long with the depth of
water decreasing from 3ft to a few inches at the ond. Dry workings
extend for a few more yards, and there is a shaft running upwards from
which the water issues. The shaft has been climbed for some distance
by John Parker of Cwmbran Caving Club, but the galleries at the top are
so far inaccessible, The level must connect with another entrance at a
greater height judging from the draught pattern, but this has not vet
been found. It is interesting to speculate whether this level has any
connection with R.B. Williams who managed the mine in 1780, The
material found in the level on 29 March was certainly not as old as this,
but there is no reason why an older working should not have been re-used
at the beginning of this century.

Dick now made inquiries at the Welsh Folk Musecum at St. Fagans, and



found that a tfape recording had been made in about 1963 of two retired
miners from Ehandirmwyn. I got the address of one of them from

Mr Vincent Phillips at the Museum, the other one having died, On 19
April I kept an appointment with the miner, Mr William Evans, at
Rhandirmwyn. He was 79 years old but keen to see the old place again,
80 we drove over to the Engine House that afternoon. My Evans
reminisced for over an hour and pointed out to me the main shaft in the
latest workings, various levels every one of which had a name, the
foundations of the workshops the main structures of which had now gone,
and finally the "Roman" workings. This latter item placed a different
complexion upon the whole exploration. The County Archives plan also
mentioned Roman 'work on the surface', and the Ogofau Gold Mines, al