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Geology in the Invasion of Normandy 1944 
 
Prof. Fred Shotton1

 
 
SHOTTON, F.W. (1983). Geology in the Invasion of Normandy 1944. Proceedings of the Shropshire Geological 
Society, 3, 2-4. The importance of geologists in war planning was fully recognised by the British in World War II, 
and Prof. Shotton was engaged in the Royal Engineers as a Staff Officer - Geology, along with a number of other 
geologists. The team was engaged in one part of the overall strategy: mainly the study of the beaches over which 
men and equipment would have to travel. The task was to prepare maps of the French beaches, pinpointing the 
most suitable invasion areas. 
 
1Shrewsbury, UK. E-mail: editor@shropshiregeology.org.uk 

 
No war has ever been planned so meticulously as 
the invasion of France in 1944. The importance of 
geologists in war planning was fully recognised, 
and Prof. Shotton was engaged in the Royal 
Engineers as a Staff Officer - Geology, along with 
a number of other geologists. The team was 
engaged in one part of the overall strategy: mainly 
the study of the beaches over which men and 
equipment would have to travel. The task was to 
prepare maps of the French beaches, pinpointing 
the most suitable invasion areas. 

Modern war strategy called for ports and 
landing strips, and the original idea was to capture 
Cherbourg and set up fighter airfields around it. 
However, Prof. Bill King pointed out that there 
were no flat areas in the highly folded Precambrian 
and Palaeozoic in the area around Cherbourg, and 
that in order to be able to make landing strips, the 
invasion forces would be better to go further east 
to the area of Trias and Jurassic. The disadvantage 
of this idea was that there was no port, so it would 
be necessary to manufacture 2 artificial ports 
(Mulberry harbours), to be established on the 
oolitic limestone of the Roche de Calvados shelf. 
The statistical chance of major storms from the 
east was estimated at 1 in 200, but in fact one 
harbour was destroyed by storm on the third day of 
the invasion! 

The invasion was to take place at four points 
(two British, two American), and required 
meticulously accurate information of the ground. 
Beach mapping was done at 6 in. contours from 
series of aerial photographs showing states of the 
tide. It would only be possible to disembark when 
tide levels were low enough for the beach ridges 
not to retain pools of water, and this narrowed the 

possibility of invasion down to only four days in a 
month and four hours per tide. 

The team first requested continental holiday 
photographs from the public, not indicating that 
these should be for any specific area. They were 
particularly interested in photographs showing 
submerged forests and peat, so that their maps 
could show any dangerous ground. 

The team also studied submerged forest 
beaches in Britain in order to find a counterpart on 
British soil. They selected Brancaster in Norfolk, 
which was closed off so that army exercises could 
be carried out there, and equipment tested. 

Aerial photographs of the beach at Hastings, 
with its peat and clay outcrops, were studied, so 
that similar photographs of the French beaches 
could be interpreted as accurately as possible. On 
black and white photos, the peat shows up like 
seaweed, but it is necessary to have many 
sequences of pictures in order to show movement 
of beach material. The team ordered many air 
sorties over the European coast in order to obtain 
this information, but of course had to order 
pictures of twenty beaches each time, so that their 
particular interest could not be identified. 

The team established that tracked vehicles 
could cross virgin peat so long as they were not 
within a previous vehicle's tracks, but wheeled 
vehicles could not cross unless there was at least 
6" of sand cover. Experience at Brancaster showed 
that a track or crater in a sufficient depth of sand 
would fill in with the tide, but if clay was present 
beneath, and was punctured, it would well up and 
remain visible, sometimes for weeks or months. 

The Germans progressively set up tripods of 
steel girders and mines along the Calais beaches, 
and about three months before the invasion, they 
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did this along the invasion beaches. This was 
fortuitous in that the tracks of the farm vehicles 
used for the work gave confirmation of the 
information which had been plotted on the maps. 

Heavy storms can cover or uncover submerged 
forests. A storm in March completely changed the 
picture after the maps had been prepared, but it 
was possible to correct them quickly, using the 
techniques which had been established. 

Prior to the invasion, commandos were sent to 
the beaches for beach samples in order to confirm 
the team's deductions. 

The invasion strategy was a miracle of 
planning. The whole mapping process only took 
from September 1943 to June 1944. 

As a postscript, the Mulberry harbour which 
was established on the invasion beaches still 

remains, and has completely changed the character 
of the beach. It has caused the erosion of all the 
sandy material and, whereas the beach was popular 
with tourists before the war, it is now largely 
deserted. 

The vote of thanks was proposed by Dr. Peter 
Toghill. 

 
 

A LECTURE BY PROF. SHOTTON GIVEN 
FOLLOWING THE ANNUAL GENERAL 
MEETING OF THE SOCIETY ON 
WEDNESDAY 22nd SEPTEMBER 1982. 

 
Chris Ing
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Poster from the web site of the Lapworth Museum, University of Birmingham, advertising their special exhibition 2005-
2006 on the 60th anniversary of the Normandy Landings. 
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Joint Field Excursion with the Black Country Geological Society - Ercall Quarry and Onny Valley 
 
Jane Krause1

 
 
KRAUSE, J. (1983). Joint Field Excursion with the Black Country Geological Society - Ercall Quarry and Onny 
Valley. Proceedings of the Shropshire Geological Society, 3, 5. The two localities chosen were already well 
known to members of our own Society: the Ercall Quarry and the Onny Valley. 
 
1Shrewsbury, UK. E-mail: editor@shropshiregeology.org.uk 

 
A joint field excursion was held with the Black 
Country Geological Society to Ercall Quarry and 
Onny Valley on Sunday, 10th October 1982. 

The two localities chosen were already well 
known to members of our own Society, the Ercall 
Quarry having been the object of a Society project 
(details in Newsletter No. 8, August 1981) and the 
Onny Valley having been visited on a suspiciously 
sunny day in May 1980 under the guidance of 
Terry Butler (details in Newsletter No. 4, August 
1980). However, it was felt that both localities 
were well worth revisiting, and provided a 
representative and attractive introduction to 

Shropshire for our guests. Fortunately, our guests, 
turning out in strength, thought so too, and enjoyed 
a constructive and instructive day in fine weather, 
pausing only for a brief respite at the Huntsman, 
Little Wenlock, and continuing enthusiastically 
through the Cheney Longville beds till late in the 
afternoon. 

Some more specimens were provided for the 
Society's collection, curated at Ludlow by John 
Norton. 

 
 

Jane Krause
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Gold Mining in Merioneth 
 
George Hall1

 
 
HALL, G. (1983). Gold Mining in Merioneth. Proceedings of the Shropshire Geological Society, 3, 6-7. Gold is 
not evenly distributed; either there is no gold at all, or it can occur in quartz at over 100 oz per ton. The Lower 
Lindula flags, or Clogau Shales, containing much carbon and pyrite, are overlain by quartz, with gold occurring in 
these beds in a circle around the Harlech Dome. Reedmay thought it essential to have intrusive greenstone close at 
hand, but this reasoning never seems to have been followed up. 

The mine strata dip at about 35° from West to East. The area is heavily faulted, and the occurrence of 
greenstone is unpredictable. Geologists consider that gold occurs at the junctions of faulted lodes, and could have 
been waterborne through cracks in the rock. 
 
1Shrewsbury, UK. E-mail: editor@shropshiregeology.org.uk 

 
George Hall's interest in geology grew from the 
exploration of old mines with the minimum 
equipment of ropes and candles, following the 
evacuation of his school to Lampeter during World 
War II. He started to investigate the literature 
available, and obtained much information through 
inter-library loans. A friend suggested writing a 
book on the mines of South Wales; this was to be a 
joint venture, but Mr. Hall went on to write it 
himself, and also to write “Gold Mining in 
Merioneth”. This reflected his interest in the 
current possibility of gold mining, and he hoped 
that it would also interest one particular person, as 
yet unknown. It did, and after a thorough cross 
examination in London, that person financed the 
current redevelopment of the Gwynfynydd mine. 

Mr. Hall's interest is in economic geology, and 
he feels that there ought to be a logical way of 
establishing where to look for gold. Metallic 
sulphide minerals in North Wales, such as pyrite 
and galena, can be easily found, and were 
discovered early by the locals; there are traces of 
very ancient mines, but the minerals were difficult 
to work and smelt with the limited equipment 
available. 

The main economic interest in North Wales 
dates from the early 1800's, after the discovery of 
copper at Parys Mountain, Anglesey, in the 1760's. 
Interest was mainly in copper and lead, until the 
announcement by Arthur Dean, in a British 
Association paper of 1844, that gold had been 
discovered in zinc ore, when looking for lead. This 
was soon followed by the discovery of gold in 
California (1848) and Australia (1951) (sic.). 
[?1851. Ed.] 

Welsh gold was not taken very seriously, 
although copper, lead, zinc and tin were very 
important in economic terms in Britain. However, 
at Clogau, Readwin & Parry (1861) made an 
important discovery and obtained 10,000 oz of 
gold in a very short time at very little expense. 
This encouraged exploration, but there was an 
almost complete failure to find gold elsewhere. A 
Welshman called Pritchard Morgan, born in 
Newport in 1844, returned from Queensland in 
1887 and took an interest in Gwynfynydd, 
obtaining 12,000 oz before the supply petered out. 
More capital became available in the 1890's and 
Clogau was reopened, maintaining considerable 
activity until 1916, especially after Britain came 
off the gold standard. 

Gold is not evenly distributed; either there is no 
gold at all, or it can occur in quartz at over 100 oz 
per ton. This presents an interesting problem if one 
can find the key. The Lower Lindula flags, or 
Clogau Shales, containing much carbon and pyrite, 
are overlain by quartz, with gold occurring in these 
beds in a circle around the Harlech Dome. 
Reedmay thought it essential to have intrusive 
greenstone close at hand, but this reasoning never 
seems to have been followed up. 

The Gwynfynydd workings have been 
resurveyed and geologically mapped. No. 1 and 2 
levels go through the Clogau Shales, and 
greenstone is present; Pritchard Morgan obtained 
his gold from the Chidlaw lode in the Deep Level, 
and this lode ends against a fault. It is assumed that 
Clogau shales are present beneath the existing 
shaft, and it would be ideal to sink the shaft 
further, but it is badly angled, at 45°; 20° or 
vertical would be preferable. The rich lead/zinc 

Proceedings of the Shropshire Geological Society, 3, 6-7  © 1983 Shropshire Geological Society
 



 GOLD MINING IN MERIONETH  
 

 

vein of the downfaulted Chidlaw lode is present, 
but so far only one small piece of gold has been 
found, not enough to pay the cost of the present 
exploration. In the “Big Lode” level, above four 
metres of quartz, a tunnel has been driven but the 
lode has not yet been found. 

The mine strata dip at about 35° from West to 
East. The area is heavily faulted, and the 
occurrence of greenstone is unpredictable. 
Geologists consider that gold occurs at the 
junctions of faulted lodes, and could have been 
waterborne through cracks in the rock. The maid 
lode of the 19th Century was at a triple junction. It 
is a complicated problem, and although drilling 
continues, the “Big Lode” has yet to be found. 

The lecture drew an audience of 64, including 
many non-members, and was followed by 
intensive and knowledgeable questioning. The 
vote of thanks was proposed by David Pannett. 

 
N.B. For further information on the history of 

gold mining, see George Hall's very detailed and 
interesting book: “The Gold Mines of Merioneth”, 
published by Griffin Publications. 

 
 

A LECTURE BY MR. HALL GIVEN TO THE 
SOCIETY ON WEDNESDAY 10th 
NOVEMBER 1982. 

 
Jane Krause
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Films – “Glaciers” and “Earthquakes” 
 
Jane Krause1

 
 
KRAUSE, J. (1983). Films – “Glaciers” and “Earthquakes”. Proceedings of the Shropshire Geological Society, 3, 
8. The film on glaciers provided a serious geomorphological study of the characteristics of various examples. The 
film on earthquakes invoked what might be described as “social geology”, describing the history of earthquakes in 
San Francisco, the type of monitoring currently carried out along the San Andreas fault and its offshoots, and the 
attitudes of the residents and researchers in the area. 
 
1Shrewsbury, UK. E-mail: editor@shropshiregeology.org.uk 

 
The disadvantage of choosing films through 
catalogues, without anybody's recommendation, is 
that the quality of the product is uncertain. The two 
films were very different in approach. 

The film on glaciers provided a serious 
geomorphological study of the characteristics of 
various examples, but gave the impression of 
having lost part of the tape somewhere, especially 
as it seemed very short and ended rather abruptly. 

The film on earthquakes invoked what might be 
described as “social geology”, describing the 
history of earthquakes in San Francisco, the type 
of monitoring currently carried out along the San 
Andreas fault and its offshoots, and the attitudes of 
the residents and researchers in the area. This left 

the viewer with a strong sense of the recklessness 
(or stupidity?) of Man in the face of the awful and 
fairly predictable might of the forces of nature. 

The films attracted plenty of non-members as 
well as members, but the former were encouraged 
to leave before the latter tucked into seasonal 
mince pies and sausage rolls. 

 
 

A CHRISTMAS MEETING OF THE 
SOCIETY HELD ON WEDNESDAY 8th 
DECEMBER 1982. 
 

Jane Krause
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The Westbury Pliosaur: The Excavation of a Marine Monster 
 
Sue Swansborough1

 
 
SWANSBOROUGH, S. (1983). The Westbury Pliosaur: The Excavation of a Marine Monster. Proceedings of the 
Shropshire Geological Society, 3, 9-10. Description of a pliosaur fossil found in a working quarry at Westbury in 
Wiltshire. 

The sequence exposed in the clay pit extends from the Rasenia cymodoce Zone to the Aulacostephanus 
eudoxus Zone, Lower Kimmeridge Clay. The pliosaur remains are from the Aulacostephanus eudoxus Zone. The 
horizon from which they were obtained forms a lithologically persistent horizon throughout the English 
Kimmeridge Clay, from Dorset to North Yorkshire. It is thought that the pliosaur may be a new species, although 
further work on this aspect is required. 
 
1Shrewsbury, UK. E-mail: editor@shropshiregeology.org.uk 

 
The aim of the talk, by Sue Swansborough of 
Bristol City Museum, was to give an appreciation 
of the problems of finding and retrieving large 
fossil animals with reference to a particular 
example. 

The example chosen was one with which the 
speaker had been closely involved: a pliosaur 
fossil found in a working quarry at Westbury in 
Wiltshire. Most large fossils are in fact found in 
working quarries as new faces are continuously 
exposed, but most are lost because the quarry 
operators are not interested in their preservation. In 
this case, the operators (Blue Circle) were very 
co-operative, even to the extent of loaning 
transport. 

Part of the quarry is in the Kimmeridge Clay, 
which forms the middle Upper Jurassic in 
Wiltshire, adjoining a chalk escarpment. The clay 
is extremely fossiliferous; outcrops on the Dorset 
coast are noted for their richness although the main 
fossils are invertebrates, such as ammonites. The 
clay is also extremely sticky when wet, and brittle 
when dry. 

Pliosaurs developed soon after the Rhaetic, and 
were totally aquatic. The environment of the time, 
about 150 m. years ago, was a tropical or 
sub-tropical shallow sea. They have been found 
with skulls up to 9 feet (3 metres) in length. They 
are known to have eaten ammonites; this can be 
seen from remains in Germany, where very fine 
limestones have preserved soft body parts 
including skins and stomach contents. 

The Westbury pliosaur was found by a group of 
Danish students carrying out a project on 
invertebrates. One of the group in fact tripped over 
a piece of bone projecting from the clay! 

The skull was found to be 5 feet (1.6 metres) 
long, which indicates an overall body length of 
20-25 feet (6.5-8 metres). Once the overburden 
was removed and the fossil exposed to the 
atmosphere, the bone started to explode - similar to 
Cadbury's Flake. 

The lower jaws were also present, and these 
were easier to remove. The traditional method is to 
make a plaster case. The fossil is covered first with 
tin foil to protect it, then with plaster, and then the 
whole structure is dug away underneath. Pillars are 
left for support at first, and then removed in the 
final stage. The skull was a more unusual find, but 
it was found to be possible to use the same 
technique. 

Before removing any items from the site, a plan 
was drawn on a grid basis showing all the finds. 
This is helpful in showing what happened to the 
animal. The site was then excavated systematically 
in terraces. 

Pliosaurs normally fill with gas after death, and 
then sink. It appears that after this animal died it 
sank with its jaws pointing upwards; probably a 
slight current just floated the head away. Vertebrae 
and ribs were found within several feet of the head. 
It is not certain whether the rest of the body has 
been quarried away, or whether it was ever there. 

In order to see the outer side of the skull, which 
was facing downwards, a fibre glass jacket had to 
be made to strengthen the fossil. It was guessed 
that the skull was very crushed and therefore not 
very deep in the clay, and this turned out to be the 
case. To actually remove the head, a crate was 
built to fit over the skull. This was placed over the 
head whilst it was still supported by pillars, packed 
with polyurethane foam, and then the pillars 
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knocked away from under the crate. The whole 
crate, when packed, weighed half a tonne and 
required a crane and 4 men to lift it. The process of 
removing the head took 2½ weeks of continuous 
work. 

It was decided to excavate uphill from the 
pliosaur, and a bulldozer was lent for this purpose. 
A systematic search was made, digging an 
L-shaped trench as a sample of the area. 
Restricting the search area was made necessary by 
the time constraint imposed by staff only having a 
limited leave of absence from their main work at 
the Museum. Only one tooth of vertebrate material 
was found in this area. 

When the skull was turned over, many more 
teeth were found than showed originally from the 
underside. These were up to 10 inches (25 cm) 
long. 

The skull had a very pronounced crest, and a 
large eye orbit. A lot of restorative work is still 
needed, especially at the neck end which was 
badly fragmented. The skull contains a good deal 
of clay, which continually expands and contracts, 
and therefore has to be removed if the fossil is to 
be preserved. To do this, the whole back section of 
the skull was taken apart at the Museum, piece by 
piece (about 70 or 80 in all), and reassembled. 

Any flaking bone was covered in 
polyvinylacetate (carpenters' wood glue) used as 
an emulsion and dripped onto the bone. The 
advantage of this is that it can be relatively easily 
removed if it should ever be wished to do any 
work on the bones in future. 

Sophisticated machinery was used to remove 
the clay. An ultrasonic cleaner, similar to that used 

by dentists, was able to remove even mineralised 
clay. Fortunately the skull had not been pyritised, 
which often occurs in the Kimmeridge Clay, since 
pyrite oxidises to a powder. The fossil is in fact 
one of the best preserved skulls of this age 
anywhere in Britain or Europe. 

Cleaning and conservation of the fossil is being 
carried out over a long period of time, to allow for 
the gradual drying-out of the specimen. Most of 
the back part of the skull has now been completed, 
and work on the front part is awaiting the arrival of 
a vertebrate palaeontologist in October 1983. 
There are as yet no firm plans for the fossil after 
conservation work has been completed (which 
may take up to 3 years), although reconstruction 
would be difficult given the extent of lateral 
crushing which has occurred. 

Technical details: The sequence exposed in the 
clay pit extends from the Rasenia cymodoce Zone 
to the Aulacostephanus eudoxus Zone, Lower 
Kimmeridge Clay. The pliosaur remains are from 
the Aulacostephanus eudoxus Zone. The horizon 
from which they were obtained forms a 
lithologically persistent horizon throughout the 
English Kimmeridge Clay, from Dorset to North 
Yorkshire. It is thought that the pliosaur may be a 
new species, although further work on this aspect 
is required. 

 
 

A LECTURE BY SUE SWANSBOROUGH 
GIVEN TO THE SOCIETY IN 1983. 

 
Anne Dugdale
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Geology and Industrial Archaeology - The South West Shropshire Metal Mines 
 
Dr. Ivor Brown1

 
 
BROWN, I..J. (1983). Geology and Industrial Archaeology - The South West Shropshire Metal Mines. 
Proceedings of the Shropshire Geological Society, 3, 11. The talk was based on a comprehensive series of slides 
taken by Dr. Brown over many years, as a record of the mining history of the Stiperstones area. 

Several of the slides consisted of old photographs taken of the mines and miners during their heyday in the late 
1800's and up to as late as the mid 1900's. Original pictures of the remaining minehead gear and buildings, taken 
over the last two decades, now form an invaluable record. 
 
1Shrewsbury, UK. E-mail: editor@shropshiregeology.org.uk 

 
The talk was based on a comprehensive series of 
slides taken by Dr. Brown over many years, as a 
record of the mining history of the Stiperstones 
area. 

Several of the slides consisted of old 
photographs taken of the mines and miners during 
their heyday in the late 1800's and up to as late as 
the mid 1900's. Original pictures of the remaining 
minehead gear and buildings, taken over the last 
two decades, now form an invaluable record - a 
point which was given particular significance in 
the discussion which followed, which revealed that 
several of the mining relics at Snailbeach had been 
destroyed that same week. The Halvon Company 
Engine House (for barytes processing), part of the 
crusher house, and the flue going up to the top 
chimney have now been demolished, and the 
Cornish engine house and all adit entrances have 
been sealed up in the interests of safety. 

Most of the photographs, together with a brief 
explanatory note, can be found in Dr. Brown’s 
book on The Mines of Shropshire. However, for 
those (few?) members without a copy, a geological 
synopsis is given below. 

The metal mines of South West Shropshire lie 
in a small and compact field, roughly within a 6 
mile radius of the village of Shelve. Mineralisation 
occurs mainly in Ordovician strata, although there 
is some in the Precambrian in the eastern part of 
the ore field. 

The distribution of the ores suggests some form 
of arched depth-zoning, the outer zone being 
barytes and witherite, below which lies lead, then 
zinc. The crown of the arch has been eroded away 
so that the deeper zone minerals now outcrop in 
the centre of the field, west of the quartzitic 
Stiperstones ridge. 

As far as mining is concerned, the chief 
minerals, in chronological order of importance, are 
ores of lead, zinc, witherite, barytes and calcite, 
with small amounts of fluorspar and copper. Lead 
mining reputedly began in Roman times, whilst 
limited calcite extraction continues today. 

 
 

A LECTURE BY IVOR BROWN GIVEN TO 
THE SOCIETY IN 1983. 

 
Anne Dugdale
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Field excursion to the Clywedog Reservoir and Dam, and the Dylife Lead Mining area 
 
Jane Krause1

 
 
KRAUSE, J. (1983). Field excursion to the Clywedog Reservoir and Dam, and the Dylife Lead Mining area. 
Proceedings of the Shropshire Geological Society, 3, 12-14. The field excursion visited the Clywedog Reservoir 
and Dam, and the Dylife Lead Mining area. 
 
1Shrewsbury, UK. E-mail: editor@shropshiregeology.org.uk 

 
A field excursion was held on Saturday, 12th 
March 1983 to the Clywedog Reservoir and Dam, 
and the Dylife Lead Mining area. 
 
(a) The Glywedog Reservoir and Dam 

The morning was spent in a guided tour of the 
dam, starting in the small exhibition room, 
continuing into the control room, and from there a 
descent inside the dam itself. Many unexpected 
aspects of reservoir control were revealed by our 
guide, Mr. Ray Lewis. For instance, because 
heavier rainfall is expected, on average, at certain 
times in the year, the level of the water on certain 
dates is statutorily controlled, so that there is no 
room for the exercise of judgement by the “men on 
the spot” on these occasions. Needless to say, the 
British weather does not always conform to 
statute, and the subsequent reservoir level may be 
higher or lower than intended. The dam operators 
can continuously monitor rainfall over a wide area, 
using meteorological radar on Clee Hill, and this 
enables them to calculate very accurately whether 
they need to release water from the reservoir in 
order to accommodate the storm runoff which is 
about to be generated from the catchment area. 

The dam is widely believed to have controlled 
the extensive flooding which used to occur in the 
towns along the Severn down as far as 
Shrewsbury. Whilst this is quite true for Newtown 
and Caersws, it is a mistaken belief as far as 
Shrewsbury is concerned since only a very small 
proportion of the Severn catchment at Shrewsbury 
is controlled by Clywedog. It is quite possible that 
serious flooding could recur in Shrewsbury, and 
the Severn-Trent Water Authority is in the process 
of formulating alternative strategies to deal with 
this eventuality. 

The dam and reservoir were constructed 
between 1964 and 1967 with the joint purposes of 
flood and river control and water supply, both to 

Welsh and Midland consumers. The dam appears 
unusual in that it curves downstream rather than 
upstream. This is a little misleading in that the 
internal structure of the dam curves upstream, but 
the design of the dam has been adapted to the local 
circumstances. The eleven independent buttresses 
are keyed into a band of resistant grit, but doubts 
about the load-bearing properties of the Silurian 
rock in the valley sides meant that it was essential 
that the full weight of water was not thrown onto 
the sides of the dam, which would have been the 
case if a single structure with an upstream curve 
had been constructed. The existing structure 
directs the thrust of water downwards to the valley 
floor. 

Between the buttresses, the interior of the dam 
is hollow, and we were able to see the structure 
with its connecting concrete beams, and the release 
valves for the water from the reservoir. 
Occasionally the water is permitted to overflow the 
top of the dam, and its fall down the face is broken 
by a series of steps. The structure is continuously 
monitored by means of strain gauges in order to 
watch for any sign of deterioration, and there are 
mechanisms for instantly sealing any sudden 
cracks between buttress and concrete link. 
Inspections were taking place when we were there 
because there had been some seepage of rainwater 
into the dam, but no leakage from the reservoir, 
contrary to worried reports in the Birmingham 
Evening Post. 
 
(b) The Dylife Lead Mining Area 

After lunch we visited the now derelict lead 
mining area of Dylife, led by John Denton, who 
provided the following notes. Detailed information 
is available in No. 1 of a series of books on The 
Great Metal Mines of Wales, entitled “Dylife” by 
David E. Bick. 
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The “Red Wheel”, of which the housing 
remains, was originally 63 feet in diameter and 
claimed to be the biggest in Wales, although the 
Pandora wheel in the Gwydyr Forest has a pit 68 
feet across. With 5 feet more, it would give 2½ 
feet clearance for a 61 feet diameter wheel, and as 
this is more generous than one would expect, it is 
likely that Pandora was more like 65 feet or above. 
Because the spokes of the Red Wheel rotted in the 
outside sockets, Bick says they were sawn short 
and the wheel reduced in size, and thinks the step 
in the launder is the result of this. 

The wheel wound the Llechwedd Ddu engine 
shaft and also Bradford's shaft in the opposite 
direction, 25 fathoms deeper, the one going up 
while the other went down, and “balancing” the 
difference in distance by using drums of different 
diameters. The length of cable (horizontally as 
well as in the shafts themselves) was only possible 
after the introduction of the much stronger steel 
cable, though this would probably also have a 
hemp core. In addition to winding both shafts it 
also pumped them by oscillating rods traversing 
the ground on rocker beams and then at the shaft 
tops the motion would be turned from horizontal to 
vertical with the aid of a T-bob in all probability - 
the foundation of which we stood by before going 
into the adit. 

At least two additional wheels operated the 
crushing and separating machinery near the main 
road and further wheels had been built near 
individual shafts before the Red Wheel was doing 
most of the winding and pumping for the two 
lodes. 

An additional note on the Bryntail or Van 
Consols Lead and Barytes Mine, seen from on 
high if not in close up: The mine was started in 
1845 and until about 1870 seems to have been 
simply a lead mine with one shaft adjoining the 
works and another high on the hill above. In this 
period the wheel would be used for crushing and 
separating the lead ore from the gangue by 
flotation. There was one long horizontal adit near 
the workings which intersected the shaft from high 
above while the lower shaft made contact with 
three further horizontal adits below. For the last 30 
years of the workings, the surface “works” seem to 
have been occupied by barytes processing - 
bleaching in the so-called slate acid tanks, heating 
in kilns and crushing with wheels similar to 
ordinary dressed millstones. The barytes went for 
paper and paint fillers. 

 
 

Jane Krause
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Wenlock Edge Mapping Project 
 
Geoff Jones1

 
 
JONES, G. (1983). Wenlock Edge Mapping Project. Proceedings of the Shropshire Geological Society, 3, 15-17. 
Mapping in the vicinity of Wenlock Edge has been conducted with the aim of locating alternative sites to the oft-
visited localities quoted in the literature, and to provide some variation in the exposures located. The area covers 
from Brockton to Bourton on the B4378, from Easthope cross-roads on the B4371 to Presthope. 

It has been possible to locate several fairly accessible sites which certainly would warrant closer attention than 
time at present has allowed, the piece de resistance being the famous J. Krause “heads here and tails there” 
trilobite site. 
 
1Shrewsbury, UK. E-mail: editor@shropshiregeology.org.uk 

 
Beginning with a Field Excursion on Sunday 23rd 
April 1983, and being followed with three well 
attended evening field trips, the Society has begun 
to study in close detail the geology of a section of 
Wenlock Edge. [N.B. Keen hammerers generally 
included two or more of the following: the 
Chairman, the Field Secretary and the Past 
Chairman, who got to know each other quite well. 
These were not secret meetings, and other 
members would have been very welcome!] 

The Edge itself, being a beauty spot for the 
ordinary man in the street, is subject to a lot of use 
and abuse. Likewise, sites of geological interest 
tend to be much over-subscribed, the larger and 
perhaps more interesting sites because of their 
mention in publications. Our aim is therefore to 
examine the area of the Edge and its environs to 
record exposures both new and old which may 
relieve the burden on the major known sites. With 
the acquisition of much of Wenlock Edge by the 
National Trust, it is of very great importance that 
we are able to express the Society's knowledge of 
the area, and its concern over the changes which 
may take place as the National Trust become 
involved in the management of their new territory. 

We have chosen at the present time to limit our 
mapping, purely because of the physical extent of 
Wenlock Edge, and to provide some variation in 
the exposures located. The area covers from 
Brockton to Bourton on the B4378, from Easthope 
cross-roads on the B4371 to Presthope. This forms 
a roughly rectangular area bounded by four roads. 
Our explorations have also taken us along the 
disused railway line running from Church Stretton 
to Much Wenlock, the section being observed is 
that immediately under the scarp at Easthope 
cross-roads along to the tunnel at Presthope. 

Finally, Hughley Brook and its tributaries have 
been examined. 

In geological sequence we have been able to 
form a cross-section from Lower Brook Farm 
[GRID 555 969] to Brockton [GRID 578 937]. At 
Lower Brook Farm in the stream bed we have 
located much Kenley Grit, which has been carried 
downstream together with material from the 
Pentamerus Beds full of brachiopods in good state 
of preservation. The stream cuts through the 
glacial till and some thin clay beds can be seen on 
the bankside. The Pentamerus Beds are overlain by 
the Hughley Shales, which have to date eluded our 
eye; these are overlain by the Wenlock Shales 
which we have located at several points under the 
scarp of Wenlock Edge. 

At the western end of the Presthope Tunnel are 
exposures of the Tickwood Beds, a subdivision of 
the Wenlock Shales. The Tickwood Beds are 
interbedded grey siltstones with limestone nodules 
and form part of the change from the Wenlock 
Shales to the Reef Facies which lie immediately 
above them and form the backbone of the Edge 
proper. Further on in the succession we located the 
Lower Ludlow Shales in the Easthope Valley, 
between Easthope and Brockton, followed by the 
Upper Ludlow Shales. 

We have been able to locate several fairly 
accessible sites which certainly would warrant 
closer attention than time at present has allowed, 
the piece de resistance being the famous J. Krause 
“heads here and tails there” trilobite site. We have 
pinpointed various exposures in the area of 
Brockton to Bourton in the Upper and Lower 
Ludlow Shales which are quite fossiliferous and 
hope to be able to locate graptolite zones in the 
Hughley Shales at a later date. 
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A fair amount of “yomping” has been carried 
out by members who we understand are about to 
apply to the Ministry for posts vacant for the 
building of the New Airport at Port Stanley. We 
claim a record as no one has been lost at any of the 
meetings, and no known geological hammers have 
met geological thumbs. It has proved an interesting 

study, which for those unable to attend this year 
will be resumed next year. 

The author would like to express his thanks to 
the willing helpers and look forward to more 
additions to the field meetings to come. 

 
 

Geoff Jones
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Excursion to the Lion Salt Works and the Salt Museum, Northwich 
 
Geoff Jones1

 
 
JONES, G. (1983). Excursion to the Lion Salt Works and the Salt Museum, Northwich. Proceedings of the 
Shropshire Geological Society, 3, 18-19. The field excursion to the Lion Salt Works and the Salt Museum, 
Northwich, was to gain an insight to the salt production process. 
 
1Shrewsbury, UK. E-mail: editor@shropshiregeology.org.uk 

 
On Sunday 22nd May 1983, about 40 members and 
guests gathered at the Lion Salt Works for a 
conducted tour and followed this by a visit to the 
nearby Salt Museum at Northwich. 

The whole area around Northwich has been the 
centre of the salt industry since Roman times, 
though production methods have changed over the 
years. The Lion Salt Works still obtains its salt as 
it did at its opening in 1842. 

Underground brine is formed in natural runs by 
the seepage of groundwater into the salt beds; the 
natural or “wild” brine is pumped from a depth of 
between 200 and 400 feet ready for introduction 
into the salt pans at the beginning of the production 
process. 

The salt pans. are large rectangular pans 
measuring about 50 feet by 20 feet, holding about 
1000 gallons of brine. The pan is heated by fires 
underneath, now using recycled oil but until 
recently using coal. 

Prior to the introduction of the brine to the pan 
it is coated with a lime solution which stops the 
salt from sticking too firmly to the base of the pan. 

The brine is brought to the boil, causing 
evaporation and the consequent formation of salt 
on the surface of the brine. The salt is scraped off 
the surface to the sides of the pan and transferred 
into tubs which allow excess moisture to drain 
away. 

The salt is transferred to the drying room 
through which run horizontal flues from the fires 
under the pan. The warmth completes the drying 
process. To enable the retention of a fairly high 
temperature of about 100°F, the room has a low 
ceiling of about 6 feet; the dried salt is hoisted 
through the ceiling to the room above which is 
used to pack and prepare the salt for dispatch. 

The timber in the drying room is rather well 
preserved, having been pickled by long exposure 

to the salty atmosphere, giving the wood an almost 
furry appearance. 

At the cessation of heating of the pan, the 
formation of salt crystals begins, the crystals being 
formed more gradually than in the first instance 
because of the loss of heat as the pan cools. The 
crystal salt is well favoured for culinary purposes 
because of its natural production free from any 
additives. 

Our tour of the works enabled us to see a living 
museum retaining all the trappings of history even 
down to the original steam pump (now electrically 
driven for exhibition purposes) and its original 
boiler, and a magnificent smithy containing the 
paraphernalia necessary to keep the works in full 
production. 

From the Salt Works it is a short journey to the 
Salt Museum. Here an excellent Audio Visual 
slide show gave an informative view of the total 
history of salt production in the area and the 
problems caused. 

The removal of salt by pumping of natural 
brine has caused subsidence to occur over a wide 
but varied area, the sudden collapses causing the 
formation of flashes or lakes, and the equally 
sudden collapses of houses and buildings. The 
problem was so widespread that the provision of 
wooden framed buildings, which could be jacked 
up as they sank, was considered essential. 

Mining is now carried out in a controlled form, 
as is the production of brine, so the subsidence is 
no longer a real problem. 

The exhibition proper gives a well illustrated 
insight to the salt production process from all 
aspects with much old equipment on view together 
with models and photographs. 

With both the Salt Works and the Salt Museum, 
the trip was thoroughly enjoyed by all, even if the 
Geological Society rain cloud also attended the 
meeting. 
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Salt from the Earth 

First of all the brine they pump 
From its deep and earthly sump 
Next the brine they do warm 
Till the salt begins to form 
The salt that they therefore gain 
Is gathered up and left to drain 
Then it's into the drying rooms 
Where it's dried by the fire's fumes 
When it can then be no drier 
It's bagged and sent off to the buyer. 
 
 

Geoff Jones
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Evening Field Excursion to Middleton, The Breidden Hills 
 
Les Dolamore1

 
 
DOLAMORE, L. (1983). Evening Field Excursion to Middleton, The Breidden Hills. Proceedings of the 
Shropshire Geological Society, 3, 20. The field excursion visited a small domestic quarry on the Long Mountain. 
This exposure is in the Wenlock Series of the Silurian: deep water graptolitic shales. There was evidence of some 
changes in places, due to the proximity of intrusive bodies; a few fossils were uncovered in the dark grey brown 
weathering shales. 
Middletown Quarry on the eastern side of the Breiddens was then visited. The quarry itself is a small circular 
volcanic plug and the material being excavated is a greenish feldspathic, rather soft granitic rock which is deeply 
weathered and chemically altered. 
There were shafts and adits also in the area, which indicated some evidence of past copper mining activity. 
 
1Shrewsbury, UK. E-mail: editor@shropshiregeology.org.uk 

 
An evening Field Excursion to Middleton, near the 
Breidden Hills, took place on 15th June 1983, led 
by Keith Chell. The group met on a fine warm 
evening; included in the party were students from 
Adcote School and Ludlow College. 

The evening was divided into two parts, the 
first was by car up the narrow lanes onto the Long 
Mountain, to a farm where a small domestic 
quarry was recently noticed by Keith. This 
exposure is in the Wenlock Series of the Silurian: 
deep water graptolitic shales. There was evidence 
of some changes in places, due to the proximity of 
intrusive bodies; a few fossils were uncovered in 
the dark grey brown weathering shales. 

The party then returned to the car park and set 
off on foot up towards Middletown Quarry on the 
eastern side of the Breiddens. The many exposures 
on the path were in Ordovician, rather altered by 

the very large intrusive masses around the area. 
The shales gradually gave way to ashes, tuffs and 
other clastic rocks with plenty of large “bombs” 
embedded in them. 

The quarry itself is a small circular volcanic 
plug and the material being excavated is a greenish 
feldspathic, rather soft granitic rock which is 
deeply weathered and chemically altered. There 
were shafts and adits also in the area, which 
indicated some evidence of past copper mining 
activity. 

The evening was rounded off with a final walk 
up to one of the summits of Middletown Hill to get 
a better impression of the structure of the area. 

 
 

Les Dolamore 
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A dry Sunday in Wales - an account of the Society's summer field trip in Clun Forest 
 
Jeremy Krause1

 
 
KRAUSE, J. (1983). A dry Sunday in Wales - an account of the Society's summer field trip in Clun Forest. 
Proceedings of the Shropshire Geological Society, 3, 21-23. Study of the Ludlovian rocks of Silurian age which 
are found between the valleys of the Teme and Lugg, west of Knighton. 

The exposures visited were in what is known as the “basin” facies of the Ludlow Series, including Knighton, 
Dutlas, Felindre, Black Mountain, Rhoscrug and Crug. They represent accumulations of material in a variable 
depth, and often tectonically active, offshore zone. They are equivalent in age to the shallow water “shelf” facies 
of the Ludlow area, but the thickness of the basin deposits is greatly in excess of the thickness of the shelf deposits. 
 
1Shrewsbury, UK. E-mail: editor@shropshiregeology.org.uk 

 
This account of the Society's summer field trip in 
Clun Forest on Sunday 10th July 1983 has been 
entitled “A dry Sunday in Wales” because the trip 
was dry in three ways: it was gloriously sunny, 
there was no pub stop for lunch (although Welsh 
Customs and Excise did fail to confiscate cans of 
lager disguised as pemmican) and, thirdly, the 
promised moorland pond for the children to paddle 
in had vanished. Nonetheless, the twenty five 
eager palaeontologists who met in the quietest car 
park under the sun at 10.30 a.m. sharp were not 
disappointed by their day west of Offa's Dyke, 
where Shropshire merges imperceptibly into 
Wales. 

The day's programme was based around 
exposures in the Ludlovian rocks of Silurian age 
which are found between the valleys of the Teme 
and Lugg, west of Knighton, and were first 
described in a paper entitled: “The Geology of the 
South Western Part of Clun Forest” by John 
Rowland Earp, Q.J.G.S. vol. 96, pages 1-10. 

A large number of sites were visited, following 
an itinerary that began with beds of Whitcliffe age, 
and then going down through the succession to 
rocks of Middle Elton age. [N.B. Earp's paper uses 
stratigraphical units which have since been 
superseded. Where possible, a correlation between 
the old and the new is given.] I am much indebted 
to John Norton from the Ludlow Museum, both 
for his assistance in leading the trip, and for 
constructing a faunal list of what was found on the 
trip. His good nature and high degree of 
professionalism are invaluable to the Society. 
 
Site 1 

Teme Valley six miles west of Knighton and ½ 
mile north of Dutlas. A small, overgrown, 

nettle-ridden quarry was visited in which 
Dalmanella lunata Beds (Earp), the equivalent of 
the Whitcliffe Beds, were present. The brave 
procured some varied fossil remains. These were 
mainly found in a grey-green siltstone, often in 
fairly crowded bands. The brachiopods were 
Salopina lunata, Protochonetes Ludloviensis and 
“Camarotoechia” nucula. There were also crinoid 
columnals, Orthoceras, algae (? or slumping 
patterns) and Bryozoans. 
 
Site 2 

One mile south west of Felindre near 
Tyn-y-ddôl Farm. A large exposure in a track 
(both in the floor and at one side) that led up the 
hill opposite the farm, exposing the Dayia 
navicula Beds of Earp, now known as the Upper 
Leintwardine Beds. These flaggy siltstones 
contained a fairly limited fauna, including the 
brachiopods Isorthis obicularis and Dayia 
navicula. There was also a large number of 
orthocones, though some of the large ones may 
well have been gouge marks caused by the 
slumping. 
 
Site 3 

A roadside exposure one mile south of Lower 
House Farm. Some recent road improvements 
have exposed Earp's Wilsonia wilsoni grits, now 
known as the Lower Leintwardine Beds. Although 
no bedding was visible, there was evidence to 
suggest that the loose debris containing the fossils 
was in situ. A good faunal collection was made. 
Brachiopods were Sphaerirhynchia wilsoni, 
“Camarotoechia” nucula; bivalves were Cardiola 
interupta, v “Pterinea” sp., Grammysia sp.. Also 
present were Orthoceras and Monograptus sp.. 
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Site 4 

Also the lunch stop, when the sprogs were 
troughed! This was in a small quarry which should 
have contained a pool, ½ mile south west of Black 
Mountain. Whist some talked of shoes, ships and 
sealing wax, and others frolicked in the heather 
and bracken, the dedicated followers of Murchison 
worked bravely in the searing heat to expose the 
secrets in the rocks. The quarry exposed the 
“Contorted Beds” of Earp, equivalent to the 
Leintwardine Beds. There was much evidence of 
slumping and channelling. A large number of 
sedimentological features were studied, and our 
knowledge was greatly enhanced by the 
explanations proffered by John Pauley of 
Liverpool University. Readers are recommended 
to see plate VIIIB and pages 66, 69 and 70 of the 
Welsh Borderland Regional Geology for further 
clarification. The rocks were mainly mudstones, 
with some fossil rich bands, creating a sandwich 
effect. Fauna included: brachiopods 
Sphaerirhynchia wilsoni, “Camarotoechia” nucula 
and Dayia navicula; Bryozoans, crinoid columnals 
and plates, Ostracods and Annelid burrows. 
 
Site 5 

¼ mile south west of Tynrhyn Farm. A large 
quarry to the west of the road, with much the same 
on view as Site 4. The fossils also included Isorthis 
obicularis. The children paddled in a stream. 
 
Site 6 

A small roadside exposure near Rhoscrug on 
the Llanbister-Presteigne road, exposing black 
graptolitic Ludlow Shales, equivalent to the 
Middle Elton Beds. Many graptolites were 
discovered, including the zone fossil 
Neodiversograptus nilssoni, formerly 
Monograptus nilssoni. Other fossils included part 
of a Eurypterid, Orthoceras, the bivalve Cardiola 
interupta, and Dawsonocerus. 

Site 7 
A shady streamside halt near Crug. Whilst the 

children played in the stream, the devoted got 
steamed up steaming up a rather steep track to a 
quarry exposing the Wilsonia wilsoni grits of Earp 
(Leintwardine Beds). The effort was worth it, since 
an extensive fossil collection was made. These 
included the trilobites Calymene (cast of head) and 
Encrinurus (tail); brachiopods “Camarotoechia” 
nucula, Dayia navicula, Protochonetes 
ludloviensis, Atrypa reticularis, Isorthis 
orbicularis; many graptolites, orientated in the 
direction of current movement, including 
Saetograptus leintwardinensis (originally 
Monograptus leintwardinensis); bits of Eurypterid, 
Cardiola interupta (a bivalve), crinoid columnals 
and plates, and Bryozoans. 

 
These exposures are in what is known as the 
“basin” facies of the Ludlow Series. They 
represent accumulations of material in a variable 
depth, and often tectonically active, offshore zone. 
They are equivalent in age to the shallow water 
“shelf” facies of the Ludlow area, but the thickness 
of the basin deposits is greatly in excess of the 
thickness of the shelf deposits. It is 50 years since 
Earp's research was done and, whilst it remains the 
main source of information about the area, there is 
much to suggest that new investigations might 
enhance our understanding of an area that has 
tended to be passed by, both by tourists and by 
geologists. 

Lastly, thank you to all those who took part; I 
am sure that we all enjoyed something of the day. 
With uplifted hearts we travelled homewards, 
passing the faithful of Crug on their way to chapel. 

 
 

Jeremy Krause
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Shropshire Geological Society Library 
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TYLER, B. (1983). Shropshire Geological Society Library. Proceedings of the Shropshire Geological Society, 3, 
24-25. A review of the library holdings, including current listings. 
 
1Shrewsbury, UK. E-mail: editor@shropshiregeology.org.uk 

 
The Shropshire Geological Society Library’s 
collection is increasing steadily, aided by our 
subscription to the Geological Curators Group 
Journal and Earth Science Conservation; 
proceedings from other Societies and by 
presentations. These have been received from: 
 
Mrs. J. Heath – “The Geology of England and 
Wales”, by H.B. Woodward 
 
Mr. P. Butler – “Well Evaluation Conference - 
North Sea” 
 
Mr. C. Ing – “Igneous Processes in the Welsh 
Basin” and “An Introduction to the Geology of the 
Harlech Dome”, both by G. Hall 
 
Mr. D. Franks - Geological Maps of Cheddar, 
Monmouth, Moreton-in-Marsh and Sanquhar 
 
We are particularly grateful to Mr. F. Kelly for 
giving us his large collection of the Proceedings of 
the Geologists’ Association and The Quarterly 
Journal of the Geological Society, and to Mr. P. 
Butler for a large set of reference cards in a filing 
cabinet relating to igneous locations and to the 
Q.J.G.S.. 
 
Library Holdings, July 1983 
 
Books: 
 
Black, G.P. (Ed) (1982) Earth Science 
Conservation, No. 19 
 
Black, G.P. (Ed) (1983) Earth Science 
Conservation, No. 20 
 
British Geological Survey, 1:25 000 ST 45 
Cheddar 
 

British Geological Survey, 1:50 000 No. 233 
Monmouth. Solid and Drift. 
 
British Geological Survey, 1:50 000 No. 217 
Moreton-in-Marsh. Drift 
 
British Geological Survey, 1:50 000 No. 15 
Sanquhar. Solid 
 
Brown, I.J. (1981) Bibliography of papers by I.J. 
Brown 
 
Butler, H. & McMillan, A (Eds) (1980) The 
Edinburgh Geologist, No. 8 
 
Butler, H. & McMillan, A (Eds) (1981) The 
Edinburgh Geologist, No. 9 
 
Campbell, R. et al. (1974) Well Evaluation 
Conference - North Sea 
 
Crane, M.D. (1980) Catalogue of type, figured and 
cited fossils in the City of Bristol Museum and Art 
Gallery. Part I, Plantae. 
 
Cobbold, E.S. (1920) The Cambrian Horizons of 
Comley and their Brachiopoda, etc. 
 
Cobbold, E.S. (1927) The Stratigraphy and 
Geological Structure of the Cambrian area of 
Comley 
 
Dean, W.T. (1980) The Ordovician System in the 
Near and Middle East 
 
Doughty, P.S. (1980) On the Rocks 
 
Exeter Geological Society: Newsletter, Spring 
1981 
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Exeter Geological Society: Newsletter, Summer 
1981 
 
Exeter Geological Society: Newsletter, Autumn 
1981 
 
Hall, G. (1982) Igneous Processes in the Welsh 
Basin 
 
Hall, G. (1982) An Introduction to the Geology of 
the Harlech Dome 
 
H.M.S.O. (1981) Institute of Geological Sciences: 
Sectional List 45 
 
Howe, S.R. & Sharpe, T. (1981) Icthyosaurs - a 
history of fossil “Sea-Dragons” 
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Nature Conservancy Council - the Geological Conservation Review 
 
Jane Krause1

 
 
KRAUSE, J. (1983). Nature Conservancy Council - the Geological Conservation Review. Proceedings of the 
Shropshire Geological Society, 3, 26. Extracts concerning the Lye Stream (Lower Old Red Sandstone sequence 
and fish remains) and the Ercall Quarry. 
 
1Shrewsbury, UK. E-mail: editor@shropshiregeology.org.uk 

 
The following extracts are taken from Earth 
Science Conservation No. 20, Feb. 1983, the 
journal of the Nature Conservancy Council (NCC), 
and are of interest to Shropshire geologists. 

 
The Lye Stream, Shropshire 

In Earth Science Conservation 19 (p.34) it was 
reported that, following excavation at this classic 
locality, a major study was being made of the 
newly exposed Lower Old Red Sandstone section. 
Work has continued during the past twelve months 
and several new discoveries made. Probably most 
significant is the discovery of Arthrodires in the 
lower part of the section. This is the oldest reported 
occurrence from anywhere in the world of this 
group of fish, which were later to become 
important members of the Middle Devonian 
freshwater faunas. Another exciting discovery is of 
the arthropod Kampecaris, which is probably one 
of the oldest known myriopods. Even amongst the 
better known species, important new 
developments have resulted from this work. For 
instance, Mr Peter Tarrant has been able to make 
the first comprehensive reconstruction of the 
head-shield of the important zone fossil 
Traquairaspis symondsi, previous attempts having 
been hampered by more fragmentary material. All 
of the fossils found are being located with great 
accuracy and related to the individual channels in 
the sequence. From this it is hoped to draw some 
conclusions about the original life assemblages. In 
September, the Ludlow Research Group visited the 
section as part of their excursion to the Welsh 
Borders. The meeting was arranged in order to 
examine possible stratotypes for the topmost stage 
of the Silurian System. The Lye Stream represents 
the best inland section for the highest part of the 
Silurian in the area and clearly shows the boundary 
with the Devonian as developed in the Old Red 
Sandstone facies. 

 
The Ercall Quarry, The Wrekin, Shropshire 

For the past two years members of the 
Shropshire Geological Society have been carrying 
out detailed surveying in the Ercall Quarry, 
Shropshire, with a view to producing a geological 
trail guide (Earth Science Conservation 19, p. 42). 
Their work achieved sudden prominence when, 
during 1982, NCC were consulted over plans for 
redevelopment of the quarry. The workings are 
nearing the end of their productive life and the 
landowner is now seeking a beneficial after-use. 
Late in the year, a preliminary meeting of' the 
many authorities with statutory responsibilities 
relating to the Ercall was convened to consider 
proposals. These took the form of a Country Park 
development containing a range of entertainment 
and educational facilities. It seemed likely that the 
proposed geological trail could well be an integral 
part of such a development; this suggestion was 
favourably received by the landowner who sought 
further details of the proposed trail for assessment 
by his development consultant. As work on 
devising the trail by the Shropshire Geological 
Society had almost reached completion, it was 
possible for a full outline of the proposed trail and 
its accompanying guidebook to be submitted 
almost immediately. Shortly afterwards the 
Section received a comprehensive outline plan for 
the Country Park development which not only 
made provision for protection of the key quarry 
faces but also included specific reference to the 
geological trail. This outline plan is now under 
consideration by the planning authorities and, if 
accepted, will be followed by a fully detailed 
application. Further developments will be reported 
in future issues of the journal, 
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150 Years of Ludlow Museum 
 
John Norton1

 
 
NORTON, J. (1983). 150 Years of Ludlow Museum. Proceedings of the Shropshire Geological Society, 3, 27. 
Ludlow Museum celebrated its 150th anniversary at the Feathers Hotel, Ludlow, on the 12th October 1983. 

On the 12th October, 1833, the Museum and Ludlow Natural History Society was founded by a group of local 
naturalists. Amongst these were the Rev. T.T. Lewis of Aymestry and Dr. Thomas Lloyd of Ludlow. It was their 
pioneer work on local geology which provided much of the information used by Sir Roderick Murchison, in his 
work on the geology of this part of the Welsh Borderland. 
 
1Shrewsbury, UK. E-mail: editor@shropshiregeology.org.uk 

 
Ludlow Museum will celebrate its 150th 
anniversary at the Feathers Hotel, Ludlow, on the 
12th October this year (1983). It is believed the first 
suggestion for a Museum at Ludlow came even 
earlier, from the time when Lucien Bonaparte, 
brother of Napoleon, was taken prisoner of war. 
He was provided with Dinham House, Ludlow, as 
a residence where he lived with his family and a 
large number of servants. Lucien formed a small 
Museum in the Stables of Dinham House and, on 
leaving Ludlow in 1811, is supposed to have left 
behind certain things to form a nucleus for a future 
town Museum. After that, a Mr. Jones lived at 
Dinham House and continued to add to the 
collection, taking particular interest in the local 
fossils. 

On the 12th October, 1833, the Museum and 
Ludlow Natural History Society was founded by a 
group of local naturalists. Amongst these were the 
Rev. T.T. Lewis of Aymestry and Dr. Thomas 
Lloyd of Ludlow. It was their pioneer work on 
local geology which provided much of the 
information used by Sir Roderick Murchison, in 
his work on the geology of this part of the Welsh 
Borderland. Sir Roderick was himself one of the 
founder members of the Society, which also 
included the Earl of Powis, T.A. Knight of 

Downton Castle, the celebrated horticulturalist 
Lady H. Clive and Lady L. Clive, Mr. H. Salwy, 
Mr. B. Botfield, Miss Walcot, Mrs. Stackhouse, 
the Rev. Thomas Wellings, Mrs. Johnes-Knight, 
Mr. Swainson and Mr. R. Marston. The first 
annual report lists donations of geological and 
other specimens including fossils given by Mr. 
John Galliers of Stapleton Castle, who was known 
for experiments with electricity and his knowledge 
of natural history. 

The Museum continues its geological tradition 
to this day and now has more than 35,000 
geological specimens, the majority coming from 
Shropshire and North Herefordshire. It is very 
much hoped that additional space may soon be 
provided in Ludlow for a much needed display, 
which would tell the geological story of this part of 
the Welsh Borderland. 

Mr. and Mrs. W. Bonaparte-Wyse are coming 
to attend the Museum's 150th anniversary. Mr. 
Bonaparte-Wyse is a descendant of Lucien 
Bonaparte. Many other guests will be members of 
the families of the original founders. 

 
 

John Norton 
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