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Abstract: A newly discovered phreatic cave system is described from Permian gypsum at Houtsay Quarry 
in the Vale of Eden, Cumbria. This is believed to be the first time gypsum caves have been desc ribed 
from England; the system has now been removed by quarrying. The cave system developed along joint 
and bedding intersections and chambers up to 6m across were present. Some of the more important 
gypsum deposits in England are described and evidence is given to suggest that gypsum caves and buried 
gypsum karst occur elsewhere in the country. They occur within soft, readily eroded sequences of strata 
and their presence is largely confined to low drift-covered areas. 

INTRODUCTION 

Gypsum cave systems have been recorded in various parts of the 
world (Middleton and Waltham, 1986; Cooper, 1986 and references 
therein; Klimchouk, 1992), but until recently were not recorded in 
Britain (Figure I). From the distribution of active subsidence over 
gyps um deposits , Cooper (op.cit.) suggested the existence of a 
phreatic gypsum cave system beneath Ripon, North Yorkshire, but no 
direct observations of such caves could be made. Site investigation 
boreholes, however, did prove the presence of cavities and 
sedimentary cave deposits including washed-in peat and laminated 
clay .This current record and survey of gypsum caves at Houtsay 
Quarry in Cumbria (NY624276) is believed to be the first description 
of such a system in England. 

The cave system at Houtsay, that is described here, was intersected 
by an active gypsum quarry owned by British Gypsum Limited and 
excavated by Coal Contractors Limited. The survey was undertaken 
not only to record the caves, but to show their distribution as an aid to 
the quarrying and extraction of the gypsum by the contractors.The 
cave system has now been quarried away and this description stands 
as the only record of its former presence. In April 1988 three separate 
sections of cave passage were explored and surveyed; presumably 
these had all been part of the same system until it was intersected and 
partly destroyed by quarrying. 

GEOLOGICAL SETTING 

The gypsum at Houtsay Quarry is the "B'· Bed within the Eden 
Shales of Permian age; this gypsum is the most widespread evaporite 
in the Eden Shales of the Vale of Eden and varies from 4.9 to 6.6 
metres in thickness (Arthurton & Wadge, 1981 ).The gypsum in the 
area has been extracted for a many years and as long ago as 1897 was 
excavated from a quarry about 500 metres to the west-north-west 
(NY6 18278) near Acorn Bank (Dakyns et al. 1897). Here Dakyns et 
af. (op cit) recorded that the gypsum occurred in massive beds with an 
uneven top and was between 15 and 20 feet thick. 

The gypsum (CaS04.2H20) at Houtsay Quarry is secondary 
(Murray, 1964; Mossop & Shearman, 1973) in origin after anhydrite 
(CaS04)' though primary sedimentary structures are preserved; these 
include lamination of a possible algal mat origin and slightly nodular 
fabrics indicative of displacive growth. Most of the gypsum is now 
alabastrine though it commonly includes gypsum porphyrotropes.The 
gypsum sequence dips gently eastwards passing down dip into 
anhydrite which is mined nearby in an adjacent fault block at 
Newbiggin Mine (Arthurton and Wadge, 1981). 

On contact with groundwater that is not saturated with gypsum, 
gypsum dissolves to produce dissolution features very similar to those 
produced in limestone karst. Gypsum is, however, much more soluble 
than limestone and in equivalent conditions disso lves abo ut one 
hund red times more quick ly than limestone (James, e t af . , 
1981).Caves in gypsum are potentially more unstable than those in 
limestone because they can enlarge at a much greater rate and because 
gypsum has less strength than limestone. The gypsum occurs in a near 
surface zone, its distribution dependant on the past local hydrological 
regime .This was controlled by the proximity of aquifers and faults 
along with hydrological pathways such as joints by which the water 
could circulate into the anhydrite.The distribution of the gypsum caves 
is similarly controlled by the availability of groundwater, its 
hydrostatic head and its ability to move through the sequence. 

Downdip from the outcrop of a gypsum bed there is typically a 
transition from complete dissolution , through buried gypsum karst 
with gypsum pinnacles down into gypsum karst with caves, then into 
massive gypsum and, in turn, massive anhydrite . At Houtsay Quarry 
the gypsum is sandwiched between mudstones of fairly low 
permeability.The down-dip extent of the gypsum from the dissolution 
margin to the anhydrite is locally around 200-400m. It is within this 
belt that the cave system has developed. 

The Permian succession at Houtsay Quarry is overlain by a variable 
sequence of glacial and later deposits up to 8 metres thick; these 
comprise till, sand and gravel, and peat. These deposits completely 
conceal and partly fill in the buried gypsum karst suggesting that some 
of the features date from pre or en-glacial times.The caves may have 
partly formed as a sub-glacial phenomenon with increased hydrostatic 
head. A small amount of ac tive subsidence has occ urred in the 
vicinity, as attested by the collapse cave described below, but this may 
have been triggered by b lasti ng and the vibration from heavy 
machinery. Because no major water flows were encountered in the 
Houtsay caves it is thought that the cave system was not actively 
expanding like those in the Ripon area of North Yorkshire (Cooper, 
1986; 1988; 1989).However, the dryness of the system may have 
related to de-watering of the sequence for mi ning of the adjacent area. 

Figure 1. The distribution of gypsum-bearing sequences in England showing 
the location of past and present mines (crosses) caves (open circles) and 
subsidence hollows (solid dots). 
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The main entrance to the North Cave. also showing the scalloped surfaces of a 
cave that has been quarried away. 

DESCRIPTION OF THE HOUTSA Y CAVE SYSTEM 

The North Cave 

The caves lay to the east side of the working quarry (Figure 2). The 
most extensive, the North Cave, had a large entrance 2.7 metres above 
the quarry floor level (about 83 metres above 00) and opened into a 
tube-like passage 2 metres in diameter. This lowered into a crawl 
leading into a chamber 6 metres across with a 4 metre high roof 
pocket or aven on the right. At the left end of the chamber a low crawl 
led on northwards into a series of winding passages varying between 
crawling and stooping height; these ended in an elongate chamber 
developed on the sloping bedding with faint daylight entering from a 
choked hole (easily cleared to provide a second entrance) 
communicating with the quarry face. The chamber ended in a rift 
completely choked by loose fill. The total length of the passage in the 
North Cave was around 100 metres. 

The cave consisted of a single main passage following an overall 
south-east to north-west line, although frequent changes of size and 
direction following the joint pattern in the rock gave an appearance of 
greater complexity. There were several small and complex side 
passages, none of which were penetrated for more than a few metres. 
Two of these passages, one opening off the chamber near the entrance, 
and one beyond the low crawl, both ascended steeply to the north-east 
(ie against the dip). They showed slight vadose dissolution and gravel 
influx both suggestive of formation by small streams during wet 
weather.Two more complex side passages descended with the dip 
from immediately inside the main entrance, and from the final 
chamber, but both became very constricted and muddy. 

All the exposed rock faces in the cave were covered by small-scale 
scalloping. In several places there were circular roof pockets; the aven 
in the first chamber was of more elongate plan and had a tiny tube 
entering at the top, below which water flow had cut a deep and 
slightly sinuous groove in the near vertical wall. This was a well­
developed vadose feature in the cave, the remainder of which 
appeared to have had a mainly phreatic development as a sub-water 
table conduit flowing from south to north. Some of the collapse 
modification of the final chamber was probably of recent (post quarry) 
date. The survey showed the final choke to be about 3 metres behind 
the quarry face , very close to an exposed dissolutional rift infilled 
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The large chamber in the North Cave; the chamber was about 6 metres across 
with well developed scalloping on all the surfaces. The floor of the chamber is 
covered with thick mud that has developed polygonal mud cracks. 

(prior to the quarrying) by shales which collapsed from above the 
gypsum. 

There were no speleothems in the cave , except for a powdery 
efflorescence from the gypsum walls. The cave floor was covered with 
an interesting deposit of clay and peat. Its top surface was a thin layer 
of soft ochre-coloured clay about 0.05 metre thick. Beneath this was a 
thicker brown granular substrate of thickly laminated stiff clay about 
0.1 metre thick. These deposits had dried out and broken up into 
polygonal plates 0.3-0.5 metre across. A sample pit cut in the floor 
deposits (in the small side passage on the east and just inside of the 
main entrance) revealed a thin black peaty layer about 0.02 metre 
thick, 0.15 metre down. Where water had flowed into the cave from 
the small ascending passages the mud was overlain by a dry rubbly 
deposit. 

On the quarry face to the south of the North Cave, areas of 
scalloped cave wall were exposed. These suggested that prior to 
quarrying a cave passage had followed a course from the North Cave, 
parallel and close to the present quarry face, southwards to the South 
Cave situated 90 metres away. 

The South Cave 

The South Cave was situated where the quarry face turned south­
west (Figure 2). It was a single tubular phreatic conduit, averaging 2 
metres in width and 1.8 metres high with an elevation of about +82 
metres above 00. It ran in a fairly straight line southwards to 
terminate in a complete choke (evidently run in from the quarry bench 
above). Sixteen metres from the entrance a dissolutional aven 
approximately 1.2 metres in diameter reached the quarry floor 4.2 
metres above. The floor deposits in the cave were layered mud similar 
to that in the North Cave, but here the mud was 0.5-0.7 metre deep 
and became thickly glutinous when disturbed. 

The South-west Cave 

This cave was (Figure 2) situated about 30 metres farther to the 
south-west along the quarry face and consisted of a small tube-like 
passage, 1-1.5 metres in diameter, entered through a recent collapse 
and ending in a recent choke after 10 metres . 

In addition to the main caves that could be explored numerous small 
phreatic pipes penetrated the quarry faces, especially in the south of 
the quarry. Some of these although circular or oval in cross-section, 
also had small vadose notches cut in their floors. This indicated that 
some modification of the phreatic system by infiltrating surface water 
had occurred. The nature of the two southern caves suggested that 
they originally converged towards the ramified phreatic water course 
seen in the North Cave, but that the intervening section had been 
quarried away. Unfortunately, recent run-ins beneath the track at the 
rear edge of the' quarry bench prevented their exploration beyond the 
area of the working quarry. 

Other caves and gypsum karst features in the quarry 

In the south of the quarry, to the west of the South-west Cave, and 
also at the north end of the quarry the gypsum passed up dip into a 
zone of pinnacled gypsum karst. This included subvertical fissures and 
openings with scalloped surfaces suggesting that caves had also 
existed in this area. Many of the cave surfaces here were also heavily 
striated with grooves produced by vadose water flow at the base of the 
glacial drift which largely filled in the gypsum surface. 



Figure 2. Plan and cross-sections a/ the 
HOllfsay Quarry gypsum caves. 
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In addition to the obvious phreatically formed caves one small 
collapse cave was observed in the overlying Eden Shales. This was 
situated at the south-east corner of the excavation just above the 
exhumed bench of the "B" bed gypsum.The opening was roughly 
rectangular in plan, about 3 metres high and up to 3 metres wide. The 
roof of the cavity was formed by a prominent fibrous gypsum vein and 
a step in the roof was also supported by another vein. The bottom 
metre or so of the collapse was filled with debris that had fallen from 
the opening and formed an open-textured breccia of mudstone and 
fibrous gypsum clasts. This collapse feature presumably joined up 
with a collapse in the cave system in the underlying gypsum. The 

fallen debris had not increased in bulk by a significant amount as its 
generally soft nature had caused the fragments to mould around each 
other. This observation reinforces other observations made by Cooper 
(1988) that Permian and Triassic mudstone have only a small increase 
in bulk when they collapse into caves. In addition some of the fibrous 
gypsum veins within the Eden Shales may also dissolve, further 
reducing the vol ume of material in the breccia pipe. Furthermore, 
collapsed fine-grained material may also be eroded away to be re­
deposi ted as clay cave deposits. The result of these processes is that 
cavities that collapse propagate upwards as breccia pipes through 
considerable amounts of overburden (Cooper. 1986). 
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The South Cave looking northwards towards the entrance. The single phreatic 
tube shows scalloping and bands of water staining. 

The South Cave looking towards the south , the phreatic tube shows some 
preferential dissolution among some of the gypsum beds. Some of the 
horizontal banding is within the gypsum, some is water staining. The floor of 
the conduit is covered with thnick glutinous mud to a depth of about 0.5 metres. 

Factors controlling the development of the caves 

The most striking observation about the caves is that they formed 
under phreatic conditions. The morphology of the passages explored 
at Houtsay were very much akin to phreatic caves developed in 
limestones. The plan and passage form of the North Cave was very 
similar to phreatic caves in the Cadeby Formation (formerly Lower 
Magnesian Limestone). It has similarities to the Heme Hill system at 
Maltby in South Yorkshire (SK533922), though the controlling 
geological factors there are different being related to a combination of 
folding and jointing (Dr. D. 1. Lowe, pers comm. 1992).The fact that 
the Houtsay cave system was dry when explored may have been the 
result of dewatering of the area by mining of adjacent portions of the 
' B' bed gypsum. This was formerly undertaken in the Acorn Bank 
gypsum mine (NY619279) immediately to the north (Sherlock and 
Hollingworth, 1938) and continues in the Newbiggin anhydrite mine 
immediately to the east. Alternatively the lowering of the water table 
may have been a post-glacial phenomenon. The presence of a few 
small vadose notches in some of the smaller passages showed that 
rainwater had drained into the system, but the high solubility of 
gypsum and its rapid dissolution rate (James et al., 1981) mean that 
these features could be very recent. 

Measurements of the cave orientations as shown on the plan (Figure 
2) and of the joint orientations in the gypsum show that the joints are 
one of the main factors in the development of the caves. The main 
joints measured in the quarry were orientated in north-south (350-360 
degrees) and east-west (090 degrees) directions and had steep dips; 
minor joints also occurred with an orientation of 030-045 degrees.The 
large phreatic tubes followed the main joints and commonly ran sub­
horizontally along the bedding somet imes opening out along the 
bedding. The joints were narrow and it is unclear how an apparently 
tight joint can guide a cave. The lithological variation in the 'B' bed 
was not very great, but some bedding surfaces formed obvious 
weaknesses which the cave system had exploited. It was also 
surprising that some of the minor phreatic tubes appeared to spiral 
through rock with no apparent controlling weakness. In some of the 
passages prominent avens were present; these were generally 
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South Cave looking vertically up the dissolutional aven which was 4.2 metres 
high. The overlying rock has been removed and the figures are standing on the 
top slllface of the gypsum. 

developed at the intersections of the north-south and east-west joint 
sets. Some of these avens were circular in plan with sides covered 
with large scallops. This suggested that they may have formed 
conduits with a considerable flow of water through them; though the 
direction of movement is not certain it was most likely from above. 

The other main factor in the development of the caves was the water 
movement. The present cave system ran downhill slightly to the north 
and included branching tributaries to the south. Its western extent was 
determined by the feather edge of the 'B' bed gypsum and its eastern 
limit presumably by the down-dip passage into anhydrite. The 
Houtsay caves suggest a hydrological pathway going in a general 
northerly direction, but the details are unclear. 

OTHER GYPSUM CAVE SYSTEMS IN ENGLAND 

Gypsum is widespread in the Permian and Triassic sequences of 
England (Figure I) (Sherlock and Hollingworth, 1938; Notholt and 
Highley, 1975; Firman, 1984). It is extensively present in the Vale of 
Eden and the Midlands areas where it is currently worked; it is also 
worked locally from the Jurassic of south-east England. Until the mid-
1980s gypsum was also worked from the Permian rocks of the Vale of 
York, but this operation has now ceased. Little modem literature 
describes the English gypsum seq uences and most of the details come 
from works published prior to about 1940. Because of its soluble 
nature and the wet Briti sh climate it occurs in low ground with 
extensive drift cover and natural exposures of gypsum are rare. Most 
of the records are of quarry and mine sections. The historical nature of 
many of the reports means that the original authors were unaware of 
the solubility of gypsum or the fact that it produces a karst-like 
topography with caves, though their descriptions mention all these 
features. 

Cumbria 
In the Vale of Eden at Acorn Bank Quarry (NY618278) only 500 

metres away from the Houtsay caves, descriptions of the gypsum 
(Dakyns et al., 1897;) recorded "Gypsum in massive beds, uneven top 
- 15 to 20 ft". The uneven top surface and the variation in thickness 



are typical of soluble rocks which have suffered dissolution to produce 
an uneven karst-like surface. At the mine leading from the same site it 
was noted that the bulk of water entering the workings issued from 
fissures in the floor of the mine (Sherlock and Hollingworth, 1938). 
Also in the Vale of Eden the same authors noted that the gypsum in 
the quarry at Kirkby Thore revealed many examples of solution 
phenomena. These included channels, pot holes and cavities, with at 
some points the dissolution being so intense as to produce pinnacles of 
gypsum protruding into the overlying marl; these latter features are 
probably collapsed marl around pinnacles of gypsum. 

At Cocklakes (and Acrehead) Mine (NY457513) , Cumwhinton, 
near Carlisle (Figure I), Sherlock and Hollingworth (1938) noted that: 
"Anhydrite thins out locally - being replaced by gypsum - in areas 
under considerable cover.This change takes place fairly suddenly and 
is usually an indication of proximity to a ' trouble ', where gypsum 
becomes soft and mixed with marl or ends against a face of marl. [n 
such situations the gypsum is frequently found to be cavernous with 
definite indications of solution in the vicinity. Water is liable to be 
met at these points, and solution, though doubtless in part of great 
antiquity, appears to be in progress today. " These features could be 
either faults met in the mine or more likely collapsed parts of a cave 
system similar to that at Houtsay. Sherlock and Hollingworth (1938) 
also recorded that "Similar troubles occur west of Acrehead, in belts a 
few yards wide trending more or less along the strike. There is thus a 
tendency for troubles to be related to the dip and strike - probably also 
to a joint system with those directions.There are no displacements of 
the bed in crossing the troubles". From their description the Acrehead 
(NY4575 15) "troubles" appear to be similar to the caves and gypsum 
karst features seen at Houtsay Quarry. 

Photographs taken in 1935 and 1936 and descriptions (Sherlock and 
Hollingworth, 1938) of McGhie ' s Gypsum Quarry, Thistle Plaster 
Works, I mile N.E. of Kirkby Thore (NY642268) showed karst-like 
features in the gypsum. The photographs from the BGS photographic 
archives, numbered A6558-6562 and A6920-6937, illustrate the 
pinnacled upper surface of the gypsum, scalloping on surfaces and 
collapse of the overlying strata, probably into caves. The description 
by Smith and Hollingworth (1938) recorded: "Quarrying has revealed 
many examples of solution phenomena in gypsum closely analogous 
to those that are well known in limestone. Thus when the overburden 
has been removed by the steam navvy and the upper surface of the 
gypsum washed clean by rain it can be seen that the surface of the Top 
post has in places a terraced appearance where half, two-thirds, or the 
whole of the Top post, has been removed over considerable areas, the 
' steps' having a characteristic waterworn surface. Channels, pot-holes, 
and cavities, empty or filled with marl and sand, are characteristic 
features. At some points deterioration of the gypsum bed by more 
extensive solution gives a series of residual 'heads ' or pinnacles of 
gypsum in marl. The collapse of these gives irregular masses of 
gypsum enclosed in marl , such as frequently characterize the margin 
of the deposit." 

These features are very similar to the phenomena described from 
the Houtsay Quarry site and suggest that gypsum cave systems may be 
more widespread than is generally assumed in the Vale of Eden and 
around Carlisle. 

North Yorkshire and Cleveland 

Where Permian gypsum is exposed at Ripon Parks (SE 307753) 
James et al. (1981) noted a few minor cave-like dissolution features. 
Recent rockfalls have revealed that the southern end of the section has 
undergone almost complete dissolution and collapse suggesting the 
former presence of a cave at the site. The Ripon area is notable for the 
occurrence of numerous major subsidence hollows forming a belt 
about 3 kilometres wide and following the line of the gypsum belt 
(Figure 1).These have been described by Cooper (1986; 1988; 1989; 
Powell et al ., 1992; Cooper and Burgess, in press). The hollows form 
rectilinear patterns and have been related to the collapse of a phreatic 
joint-guided cave system in gypsum (Cooper, 1986). This belt of 
subsidence extends northwards from Ripon to the Darlington area 
where maps of the British Geological Survey (1973 , 
Darlingtonl: 10,000 and 1987, Stockton 1:50,000) show areas of 
foundered strata and some historically active subsidence. One such 
subsidence hollow is called "Hell Kettles" (NZ 281109) (Figure I) 
and is reputed to have formed in the twelfth century (British 
Geological Survey, 1973). Southwards from Ripon, subsidence 
hollows and collapse features have been recorded (Figure I) around 
Sherburn in Elmet (Smith, 1972) and active subsidence reported at 
Burton Salmon, near Castleford (Edwards et al., 1940) .These 
subsidence features suggest that significant cave systems may exist in 
the Permian gypsum of Yorkshire and Cleveland. The dimensions of 
the subsidence hollows are such that caverns up to 30 metres in 
diameter and 30 metres high must exist in the Ripon area. Around 
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Col/apse cave in the Eden Shales overlying the "8" bed gypsum in Houtsay 
Quarry, This was situated in the SE corner of the opencasr excavation away 
from the caves explored suggesting that the cave system was more extensive 
than that recorded, 

Ripon the subsidence belt is about 3 kilometres wide and the geometry 
of the strata suggest the caves extend down to a depth of about 120 
metres; the eastern limit of the subsidence belt is marked by the down­
dip transition from gypsum to anhydrite. At Ripon artesian water has 
recently been encountered in boreholes penetrating the gypsum 
sequences, but the major water outflows into the River Ure rise up 
through calcareous tufa-cemented river gravels making the likelihood 
of finding an entrance to the cave system remote (Cooper, 1986). 

The Midlands 

The most numerous working gypsum mines and former quarries are 
situated in the Triassic gypsum of the area immediately south and 
south-east of Nottingham (Figure I), Many of these deposits have a 
long history of exploitation, but there is little recent literature about 
them. Wynne (1906) described the gypsum deposits of the Dove 
Valley and in his description of the mines around Fauld (Figure I) 
illustrates a "circular wash hole" about 19 feet across and 6 feet high. 
On the basis of Wynne's description this has a form very similar to the 
phreatic caves described above at Houtsay Quarry. 

[n the area around Chell aston (Figure I) Smith (1918) described the 
sequence as having numerous swallow holes adjacent to pillars of 
gypsum;he also described the pinnacled upper surface of the gypsum 
all features typical of gypsum karst. Gypsum breccias are also 
recorded, but these might be due to the widespread dissolution of 
ramifying gypsum within the gypsiferous marls of the Midlands; this 
mechanism of dissolution would result in the formation of flat, 
depressed, "moors" that occur hereabouts (Dr D. J. Lowe, pers. comm. 
1992; Lamplugh & Gibson, 1910, p61). The widespread dissolution of 
gypsum in the Midlands has been recorded by Elliot (1961). He noted 
a near surface zone where most of the gypsum had been dissolved, 
this extended down to a depth of about 60 feet (18m), but reached 100 
feet (30.5m) near faults. Elliot (op cit.) also recorded the presence of 
cavities, the brecciated nature of the sequence and water-worn 
surfaces on the top of the gypsum beds .Firman and Dickson (1969) 
also recorded the dissolution of the Newark Gypsum at Stanton-in­
the-Vale, but they presented evidence for the upward passage of water 
and dissolution at the bases of the gypsum nodules. Their illustrations 
also show cylindrical water-worn cavities in the gypsum, but only on a 
scale of 5-lOcm across.The nodular nature of the gypsum in this area 
make the development of caves hereabouts unlikely. 

From the above records and the known distribution of gypsum in 
England (Sherlock and Hollingworth, 1938; Notholt and Highley, 
1975) it is likely that buried gypsum caves and gypsum karst features 
are much more widespread than was previously recognised. 
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Forum 
Readers are invited to offer review a rticles, shorter scientific notes . comments 
on previously published papers and discussions o f gene ral interest for 
publication in the Forum section of Cave Science. 

A COMMENT ON 'TYPE LOCALITY OF MONDMILCH' 

Roger G. COOPER 

Hans Fischer (Cave Science, Vol. 19, No.2 , 1992, pp.56-90), in 
defining some nomenclature. states that 'Mondmilch sensu strico . .. 
[has] ... a minimum calcite content of 90 weight %' . I am pleased to 
conclude that the moonmilk in the North Yorkshire windypits , with 
which I am very familiar , therefore qualifies as Mondmilch sensu 
stricto. That is, if weight % soluble in dilute (10%) HCI (which is what 
I measured) is equivalent to Fischer's ' calcite content ' . Samples of 
moonmilk from Ashberry Windypits I and 2, and from Noddle End 
Windypit (see Cooper, Ryder & Solman. 1976) were found to be more 
than 98% soluble in dilute (10%) HCl (Cooper, 1979). 

Like that described by Fischer, the Mondmilch from the windypits 
has a cauliflower-like appearance (Figure I) . However, Fischer ' s 
remark in his paragraph headed 'Genesis of Mondmilch ' that 
Mondmilch is formed by 'one of numerous hypotheses ' is rather 
cryptic. For the record, scanning electron microscope examination 
(courtesy of technicians at the Department of Geology, University of 
Keele) has shown the Mondmilch from the windypits to be lublinite, ' a 
variety ... [of moonmilk] . .. composed of a microcrystalline aggregate 
of delicate fibrous needles ' (Hill, 1976). This is well illustrated in 
Figure 2 which shows an aggregate of calcite ' rods' of the type 
identified by Moore & Sullivan (1978 , p.80) as characteri stic of 
moonmilk. They describe the rods as having a diagonal grain which is 
aligned with the crystal structure, and state that ' because the crystal 
structure of calcite normally runs parallel to the long dimension of 
calcite crystals, the grains in calcite moonmilk were once erroneously 
identified and named as a separate new mineral, lublinite ' (p.82 ). 
Accordingly it now seems perhaps more sensible to speak of "the 
'Iublinite' form of calcite moonmilk [or Mondmilch]" 

Unlike the Carboniferous Limestone caves in the Pennine Yorkshire 
dales, the North Yorkshire windypits are in Jurassic Corallian 
limestones and sandstones (the latter are in places sufficiently gritty to 
be termed gritstones), which considered as limestones are impure at 
best. However, it is clear from the work of Bertouille (1972) that this 
98% pure calcite speleothem can grow from an impure CaC03 rock 
substrate. Like Williams (1960), who found Macromonas in moonmilk 
from South Wales, Bertouille found nitrifying bacteria (Nitrobacter and 
Nitrosomonas) in moonmilk from the Grotte Bernard at St. Martin de 
Caralp, Ariege, France. BertouiHe was able to show that the growth of 
the bacteria which he collected, and hence the growth of the resulting 
moonmiLk, was accelerated by the presence of constituents other than 
calcium, which he termed 'oligo-elements'. He suggested that in a warm 
climate there would be a steep thermal gradient on approaching a cave 
wall from within a rock body. In such a situation 'thermomigration' of 
'oligo-elements' towards the cave wall would be promoted. Thus the 
presence of moonmilk could be taken as an indication of a period of 
warm climate, and a succession of moonmilk encrustations would be an 
indication of climatic fluctuation (Bertouille, 1972). This could add 
weight to Fischer's (1992) suggestion that Mondmilch could 
accumulate in layers on older Mondmilch. While the abundance of 
available 'oligo-elements' in the Corallian facies of the Yorkshire 
Jurassic prevents such interpretation of the Mondmilch encrustations in 
the windypits (although the Mondmilch is up to 15cm thick in places; 
Cooper, 1979), Bertouille's theory provides a satisfactory explanation of 
the growth of Mondmilch on a highly impure limestone (or even 
gritstone) rock. 
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Figllre J . Loose f ragment of dry Mondmilch picked lip from the floor of 
Ashberry Windypit 2: it did IlOt grow ill th is position , and must have fallen 
from aile of the walls of the fissure. 

Figure 2. Scanning electron micrograph of a sample of MOlldmilch from the 
fra gment shown ill Figure I . The scale bar represents a length of 5 microns. 
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TYPE LOCALITY OF MONDMILCH - A REPLY 

Carol A. HILL and Paolo FORTI 

This is in response to the article by Hans Fischer in Cave Science, 
v. 19, No.2, August 1992, entitled "Type Locality of Mondmilch" in 
which it is stated: "Thus, the term 'mondmi lch ' should be used for 
carbonate speleothems only, and not for sulfate, phosphate or even 
silicate speleothems as proposed by Hill and Forti (1986). "In our 
book Cave Minerals of the World we define "moonmilk" to be a 
speleothem type, just as stalactites, stalagmites, helictites, etc. are 
speleothem types. Does the fact that stalactites were first described 
from a particular location ("type locality") or that these first-described 
stalactites were composed of calcite restr ict this speleothem to a 
carbonate mineralogy? No. Stalactites are usually composed of calcite, 
but they can also be composed of gypsum, halite, nitromagnesite, 
chalcanthite - and many other minerals (Hill and Forti, 1986a, mention 
over 20 different minerals that are known to form as stalactites). 

Fischer further comments that: "With respect to the hi storic al 
importance and according to mineralogical finds , the term Mondmilch 
should be reserved exclusively for calcite deposits". Why should the 
"historical importance" to man give moonmilk a special status over 
other speleothem types? In the caves of the Guadalupe Mountains, 
New Mexico, USA , moonmilk is composed primarily of 
hydromagnesite and huntite (Hill , 1987). Do we have to give these 
powdery, plastic, moonmilk-Iike deposits a new speleothem name just 
because they are not composed of calcite? If we do , then other 
speleothem types (such as stalactites) will have to be renamed if they 
do not correspond in mineralogy to what was found at the "type 
locality" . 

We feel that the classification of speleothems should be based 
primarily on morphology and origin and should not be based on 
mineralogy (Hill and Forti , 1986b). 
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LITHOLOGICAL ANALYSIS OF SEDIMENT SAMPLES 
FROM THE RUSHUP EDGE - SPEEDWELL CAVERN 

PEAK CAVERN CAVE SYSTEM 
CASTLETON,DERBYSHIRE 

P. J. MURPHY 

Over the winter of 1991/92 five sediment samples were taken from 
various sites in Peak Cavern, Speedwell Cavern and P8 (Jackpot) by 
the author and colleagues. Lithological descriptions of the samples and 
locations of the sampling points are given below in a roughly "down 
streanl" order. 
SAMPLE 1. Location: Downstream sump pool (Sump I) of P8 swallet 
(Jackpot). 
Date Sample Taken: 24/1/1992 
Description: 
25% Claystone, dark grey (N3), non-calcareous, well indurated. 
20% Sandstone, medium dark grey (N4), fine to medium grain size, 
subangular to subrounded grain shape, argillaceous cement, micaceous, 
slightly calcareous, well cemented. 
25% Sandstone , light brown (5YR 6/4) fine to medium grain size, 
subangular to subrounded grain shape, argillaceous cement, micaceous, 
sl ightly calcareous, moderately well cemented. 
30% Sand, grains of white (N9), yellowish grey (5Y 7/2) and light 
brown (5YR 6/4), quartz, fine to medium grai n size, subangular to 
rounded grain shape. 
SAMPLE 2. Location: 30 metres into downstream Sump 9 of P8 
swallet (Jackpot). 
Date Sample Taken: 24/1/1992 
Description: Light Olive Grey (5Y 5/2) sludge, with a marked smell of 
hydrocarbon. Under microscopic examination the sample was seen to 
consist of silt and clay sized particles, 95% white (N9), 5% black and 
greyish black (NI-N2). The material reacted vigorously with 10% HCl 
solution, leaving an olive grey (5Y 4/1 ) residue. 
SAMPLE 3. Location: Speedwell Cavern streamway, at the junction 
with the crawl to Cliff Cavern. 
Date Sample Taken: 10/5/92 
Description: 
10% Claystone, dark grey (N3), non-calcareous, well indurated. 
90% Sand, white (N9) to light brown (5 YR 6/4) quartz, fine medium 
grain size, rounded to well rounded grain shape. 
SAMPLE 4. Location: Far Sump Extension, Stemple Highway stream. 
Date Sample Taken: 4/4/1992 
Descri ption: 
>95% Sand, moderate yellowish brown ( 10 YR 5/4) , very fine to 
medium grain size, rounded to angular grain shape, trace mica, in parts 
calcite cemented to form Sandstone. Plant debris (root fragments) is 
present in the sample. 
<5% Claystone , dark grey (N3), non-calcareous, well indurated. 
SAMPLE S. Location: Peak Cavern Streamway, 5 metres downstream 
of Far Sump. 
Date Sample Taken: 1/3/1992 
Description: 
90% Sand, moderate brown (5YR 4/4), minor dark yellowish brown 
( 10 YR 2/2), very fine to medium grain size, rounded to angular grain 
sha pe, trace mica , in parts poorly cemented by calci te to form 
sandstone. 
5% Claystone, dark grey (N3), non-calcareous, well indurated . 

CONCLUSIONS 

I . The sediments sampled from the P8 - Speedwell Cavern system are 
markedly different from those sampled in the Far Sump Extension­
Peak Cavern system in terms of grain size, degree of cementation and 
percentage claystone, indicative of a different source area for the 
streams. 
2. The presence of plant fragments in sample 4 indicate that the 
sediment had only relatively recently entered the system. 
3. Sample 2 is markedly different from the other samples. Its reactivity 
with 10% HCl solution indicates the presence of calcium carbonate. 
The smell of hydrocarbon and the fme grain size of the material would 
suggest an industri al source . The nature of this sample appears to 
indicate that a feeder into the P8 (Jackpot) cave system has been 
breached by quarrying activity and pollution of the system has resulted. 
All colour codes refer to the Geological Society of America rock­
colour chart. 
The grain size divisions are taken from the Wentworth System. 
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B.C.R.A. RESEARCH FUNDS AND GRANTS 

THE JEFF JEFFERSON RESEARCH FUND 
The British Cave Research Association has established the Jeff Jefferson Research Fund to promote research into all aspects of speleology 
in Britain and abroad. Initially, a total of £500 per year will be made available. The aims of the scheme are primarily: 
a) To assist in the purchase of consumable items such as water-tracing dyes, sample holders or chemical reagents without which it 

would be impossible to carry out or complete a research project. 
b) To provide funds for travel in association with fieldwork or to visit laboratories which could provide essential facilities. 
c) To provide financial support for the preparation of scientific reports. This could cover, for example, the costs of photographic 

processing, cartographic materials or computing time. 
d) To stimulate new research which the BCRA Research Committee considers could contribute significantly to emerging areas of 

speleology. 

The award scheme will not support the salaries of the research worker(s) or assistants, attendance at conferences in Britain or abroad, 
nor the purchase of personal caving clothing, equipment or vehicles. The applicant(s) must be the principal investigator(s), and must be 
members of the BCRA in order to quality. Grants may be made to individuals or small groups, who need not be employed in universities, 
polytechnics or research establishments. Information and applications for Research Awards should be made on a form available from 
Simon Botterill, Dept. of Earth Sciences, University of Leeds. 

GHAR PARAU FOUNDATION EXPEDITION AWARDS 
An award, or awards, with a minimum of around £1000 available annually, to overseas caving expeditions originating from within the 
United Kingdom. Grants are normally given to those expeditions with an emphasis on a scientific approach and/or exploration in remote 
or little known areas. Application forms are available from the GPF Secretary, David Judson, Rowlands House, Summerseat, Bury, Lancs. 
BL9 5NF. Closing date 1st February. 

SPORTS COUNCIL GRANT-AID IN SUPPORT OF CAVING EXPEDITIONS ABROAD 

Grants are give annually to all types of caving expeditions going overseas from the U.K. (including cave diving), for the purpose of 
furthering cave exploration, survey, photography and training. Application forms and advice sheets are obtainable from the GPF 
Secretary, David Judson , Rowlands House, Summerseat, Bury, Lancs. BL9 5NF and must be returned to him for both GPF and Sports 
Council Awards not later than 1st February each year for the succeeding period, April to March. 

Expedition organisers living in Wales, Scotland or Northern Ireland, or from caving clubs based in these regions should contact their own 
regional Sports Council directly in the first instance (N.B. the closing date for Sports Council for Wales Awards applications is 31st 
December). 

THE E. K. TRATMAN AWARD 
An annual award, currently, £50, made for the most stimulating contribution towards speleological literature published within the United 
Kingdom during the past 12 months. Suggestions are always welcome to members of the GPF Awards Committee, or its Secretary, David 
Judson , not later than 1st February each year. 

BRITISH CAVE RESEARCH ASSOCIATION PUBLICATIONS 
CAVE SCIENCE - published three times annually, a scientific journal comprising original research papers, reviews and discussion forum, 
on all aspects of speleological investigation, geology and geomorphology related to karst and caves, archaeology, biospeleology, 
exploration and expedition reports. 
Editor: Dr. Trevor D. Ford, 21 Elizabeth Drive, Oadby, Leicester LE2 4RD. (0533-715265). 

CAVES & CAVING - quarterly news magazine of current events in caving, with brief reports of latest explorations and expeditions, news 
of new techniques and equipment, Association personalia etc. 
Editor: Mark Dougherty, 7 Edinburgh Terrace, Armley, Leeds LSI2 3RH (0532-639288). 

CAVE STUDIES SERIES - occasional series of booklets on various speleological or karst subjects. 
No. I Caves & Karst oJ the Yorkshire Dales; by Tony Waltham and Martin Davies, 1987. Reprinted 1991. 
No.2 An Introduction to Cave Surveying; by Bryan Ellis, 1988. 
No.3 Caves & Karst oj the Peak District; by Trevor Ford and John Gunn, 1990. Second Edition 1992. 

CURRENT TITLES IN SPELEOLOGY - an nual listings of international publications 
Editor: Ray Mansfield , Downhead Cottage, Downhead, Shepton Mallet, Somerset BA4 4LG . 

CAVING PRACTICE AND EQUIPMENT, edited by David Judson , 1984. Second edition 1991. 

LIMESTONES AND CAVES OF NORTHWEST ENGLAND, edited by A. C. Waltham, 1974. (out of print). 

LIMESTONES AND CAVES OF THE MENDIP HILLS, edited by D. I. Smith, 1975. (out of print). 

LIMESTONES AND CAVES OF THE PEAK DISTRICT, edited by T. D. Ford, 1977, (out of print) . 

LIMESTONES AND CAVES OF WALES, edited by T. D. Ford, 1989. 

Obtainable from B.CR.A. Sales 
B. M. Ellis, 20 Woodfield Avenue, Westonzoyland, Bridgwater, Somerset TA7 OLQ. 






