








Plate 2. Fissurefills of marine laminated carbonate, light coloured, in Ordovician
Gordon Limestone , dark coloured, at Lune River Quarry.

Sharples (1979) recognised fissure-filling sediments in the quarry and
considered that they had a tectonic origin. Work in progress by the author
in association with I. Cooper, Department of Geology and Geophysics,
University of Sydney, has shown that these sediments are palacokarst
deposits. Two principal facies are recognised, amarine carbonate facies,
including graded-bedded crinoidal grainstones, and a diamictite facies
similar to the overlying strata of the Permian Parmeener Supergroup.
Secondary pyrite is found in both facies.

As is the case at Bungonia, exposures have yet to be found at Ida Bay
that expose the boundary between the siliclastic and carbonate facies of
the palacokarst. However, the compositional and hence provenance
differences between the facies, the lack of strata similar to the carbonate
facies overlying the limestone and the similarity between the diamictites
and the overlying strata suggest that the two palaeokarst facies have a
disconformable relationship; the diamictite facies is the younger.

DISCUSSION

The regional geological settings of Bungonia, Jenolan and Ida Bay
indicate that the three karst regions have very similar Late Palacozoic
histories. Ineach case the limestone was exposed to subaerial conditions
prior to the deposition of Permo-Triassic basinal sequences that
unconformably overlie, or are exposed in close proximity to the limestone.
Comparison of the palacokarst stratigraphy at the three localities has
revealed a number of similarities:-
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Figure 5. Exit Cave and the Lune River Quarry.

1) Marine carbonate palacokarst deposits, including graded-bedded
crinoidal grainstones, and siliceous palaeokarst deposits are
found at all three localities;

2) Secondary pyrite is found in both carbonate and siliceous
palacokarst deposits at all three localities;

3) No surface exposures have been found of strata similar to the
carbonate facies of the palacokarst deposits, except where they
form vein deposits or fill clearly truncated palaeokarst features;

4) Clastic palacokarst sediments similar to the overlying Permian
sediments have beenrelatively easy torecognise at Bungonia and
Ida Bay, but only the recognition of secondary pyrite has allowed
Permian clastic palacokarst sediments at Jenolan Caves to be
distinguished from Cainozoic sediments of similar composition;

5) There is clear evidence at Jenolan and inferential support from
Bungonia and Ida Bay for an erosional (disconformable) bound-
ary between older marine carbonate palaeokarst deposits and
younger siliclastic palacokarst deposits.

Taken together these observations indicate that two phases of
karstification and filling occurred in limestones exposed during the Late
Palaeozoic in south-eastern Australia. The first phase of karstification,
which at Jenolan (Osborne 1991, 1993, 1994) produced large phreatic
conduits, and at Ida Bay formed fissures and dolines, ended when a
marine transgression covered the limestones and introduced crinoidal
sands and lime-muds in to the caves and other karst cavities. As no trace
of these crinoidal limestones is found overlying the surface of the
limestone, and there are good exposures of truncated filled palaeokarst
features at Bungonia and Jenolan, a period of significant erosion must
have followed filling of the first phase of cave development. Given the



Plate 3. Dreamtime Cave, left background,
viewed looking west.

similarity of the siliclastic palaeokarst sediments to the Permo-Triassic
strata unconformably overlying the limestones, it would seem most likely
that the erosional event responsible for the second phase of karstification
and truncation of the carbonate palacokarst deposits is that which
produced the landsurface forming the basal unconformity of the Sydney
and Tasmania Basins.

As determinable fossils have yet to be found in the marine carbonate
palaeokarst facies its age remains problematical. Osborne (1991)
considered the marine carbonate palacokarst facies to be either Permian
or Carboniferous in age for the reasons outlined above; lack of Early
Carboniferous folding and truncation by modern caves. The recognition
of two phases of karstification in the Late Palacozoic, however, complicates
this matter.

Crinoidal and oolitic limestones are found in Carboniferous and
Permian strata in the the New England Fold Belt, to the north of the
Sydney Basin (Fig. 1). The Early Carboniferous limestones (Engel,
1980), formed at about the time that the Lachlan Fold Belt was
undergoing the Kanimblan Orogeny. The Permian limestones are
contemporaneous with Early Permian marine strata of the Sydney Basin
which overlie glacial deposits at the margins of the Sydney Basin. The
marine carbonate palaeokarst facies could represent a slightly younger
episode of Carboniferous marine sedimentation. If this is the case then
initial Late Palacozoic karstification probably occurred in the latest
Early Carboniferous or the earliest Late Carboniferous (Viséan to
Namurian) following cessation of folding. The marine carbonate palaco-
karst facies would then be likely to be of Late Carboniferous age.

Plate 4. Exposure of laminated palaeokarst
and gravel in Arch Cave. Laminated
carbonate palaeokarst (centre, bedded, near
lens cap) is truncated bypyrite-bearing highly
cemented gravel (right, mottled). Grey rock
forming cave roof is Late Silurian Jenolan
Caves Limestone.
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Gravels near the edge of the Sydney Basin, such as those at Jenolan
Caves are commonly interpreted as having a glacial origin (Herbert,
1980b). Where it has been possible to date such gravels by palynology
(Herbert, 1980a) a Latest Carboniferous to Earliest Permian (Stephanian
to Sakmarian) age is indicated. This would suggest that the second period
of karstification took place in the Latest Carboniferous and that filling of
the caves and burial of the limestones occurred in the Latest Carboniferous
to Earliest Permian.

From the data currently available, from a consideration of the regional
geological history, and without the benefit of biostratigraphy or absolute
dating, the following outline gives the probable history of karstification
during the Late Palacozoic in south-eastern Australia:-

1 Early Carboniferous regression, uplift and folding

to earliest Permian
(Stephanian to
Sakmarian)

Post Early Permian

(Viséan) during Kanimblan Orogeny
2 Late Early exposure leading to extensive
Carboniferous karstification, extensive phreatic
(Viséan) conduits develop at Jenolan,
dolines at Ida Bay, fissures at
Bungonia, Ida Bay and Jenolan
Late Carboniferous marine  transgression;  caves,
(Namurian or fissures and dolines filled with
Westphalian) crinoid debris and lime mud
Latest Carboniferous regression and major erosional
(Westphalian or event, probably associated with
Stephanian) glaciation, large caves formed at
Jenolan, fissures at Bungonia and
Ida Bay
Latest Carboniferous gravels, diamictites and quartz

sandstones fill caves and fissures

dolomite and pyrite emplaced in
palaecokarst sediments by basinal
fluids.
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SCIENTIFIC NOTES

AN ACCOUNT OF PSEUDO-PLEOCHROISM IN
SOME BRITISH SPELEOTHEMS

Andrew M. PERKINS
School of Environmental Science, University of East Anglia, Norwich,
NR4 7T], UK.

INTRODUCTION

When viewed in thin section, a mineral’s colour is the result of certain
wavelengths of white lighthaving been absorbed. In anisotropic minerals,
the wavelengths and amount of light absorbed depend upon the direction
in which the transmitted light vibrates. Thus, by rotating an anisotropic
mineral in plane-polarized light (i.e. light that is vibrating in one plane),
a colour change may be observed. This phenomenon is known as
pleochroism. An anisotropic mineral may exhibit a pleochroic scheme
of up to three ‘end-member’ colours, one for each of the three possible
refractive indices (RIs) that such minerals can have.

Calcite, the most frequent mineral occurring in speleothems, has 2
refractive indices, the ordinary index (®) and the extraordinary index (€);
the latter is coincident with calcite’s ¢ crystallographic axis. In thin
section, calcite is colourless and displays no pleochroism.

An allied effect to pleochroism is that of pseudo-pleochroism. 1t is
caused by the scattering of light by inclusions in the host mineral
producing an apparent absorption. Sandberg and Hudson (1983) noted
that there was no consistent relationship between the orientation of
inclusions and the host mineral in calcite-replaced Neomiodon bivalve
shells. They suggested, therefore, that the pseudo-pleochroism was
controlled by the optic orientation of the host. The variable intensity of
pseudo-pleochroism reflects the inclusion’s refractive index being closer
to one of the host’s RIs than the others.

PSEUDO-PLEOCHROISM IN CALCITE

The presence of pseudo-pleochroism in formerly aragonitic, now
calcite-replaced, fossil shells has been known for quite some time (e.g.
in the bivalve Neomiodon; Hudson, 1962) and for even longer in other
cases (e.g. calcite-replaced olivine in andesite (Schider van der Kolk,
1900) and calcite in arkose (Corin, 1931)). Hudson (1962) and Sandberg
and Hudson (1983) have observed that the Neomiodon shells exhibit a
deep brown colour when the plane-polarized light is coincident with the
index whilst they are colourless (or nearly so) when the light is coincident
with the index. The pseudo-pleochroic colour schemes of Schoder van
der Kolk’s (1900) and Corin’s (1931) samples, however, are reversed
(i.e. e =colourless, @ = brown) reflecting different types of inclusions to
those in the calcite-replaced Neomiodon shells. Hudson (1962) and
Sandberg and Hudson (1983) alsoreported areversed pseudo-pleochroic
colour scheme in unrecrystallized (i.e. aragonite) Neomiodon shells.
Sandberg and Hudson (1983) found that the inclusions in the calcite-
replaced Neomiodon shells were aragonite relics believed to be coated in
organic sheaths probably of degraded conchiolin from the original shell.
Hudson (1962) suggested that the inclusions in Schoder van der Kolk’s
(1900) and Corin’s (1931) samples were likely to be colloidal clays.

PSEUDO-PLEOCHROISM IN SPELEOTHEMS

Kendall and Broughton (1978) noted pseudo-pleochroism in the calcite
speleothems they examined and found € = colourless and ® =mid-brown
(i.e. opposite to the calcite-replaced shells of Hudson (1962) and
Sandberg and Hudson (1983)), butdid not identify the inclusions in their
samples. Essentially the same colour scheme as noted by Kendall and
Broughton (1978) was observed by the current author in flowstones from
Cwm Dwr Quarry, Cwm Dwr Quarry Cave (both South Wales, NGR SN
857 156) and Eldon Hill Quarry (Derbyshire, NGR SK 116 812). Plates
1 and 2 show an example from Eldon Hill Quarry.

Plates 1 and 2. Pseudo-pleochroism displayed in laminae in flowstone EHF1
(Eldon Hill Quarry, Derbyshire).

Noteparticularly the 3 central laminae. Scale bars are 0.125mm. Plane polarized
light. (Both photo’s: A.M. Perkins).

Plate 1: Lightvibration direction is E-W (coincident with the index), laminae are
a mid-brown.

Plate 2: Light vibration direction is N-S (coincident with the index), laminae are
a very-light brown.
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In the material reported here, specific identification of the inclusions
was not attempted, but it was found that laminae exhibiting pseudo-
pleochroism fluoresce under ultra-violet light indicating a significant
content of organic material. Under high-magnification, these organic-
rich laminae have a diffuse, brown, semi-translucent appearance. Such
organic matter is either deposited by floodwaters or introduced with the
feedwaters from surface soil horizons. The latter case seems more likely
as the organic matter does not seem to be associated with significant
quantities of detritus that one might expect if deposited by floodwaters
(the fissures used by the feedwaters usually being sufficiently constricted
to exclude all but very fine-grained detritus). Specific identification of
the organic matter has not been attempted.

Non-organic inclusions cannot be disregarded, however. X-ray
diffraction of residues remaining after dissolution in buffered ethanoic
acid showed the presence of quartz and the clay mineral chlorite in the
Derbyshire samples and quartz in the Welsh samples (Perkins, 1993). It
is possible, therefore, that very fine-grained detritus, beyond the resolution
of the optical microscope, may contribute in part to the scattering of light
akin to Hudson’s (1962) suggestion of Schrider van der Kolk’s (1900)
and Corin’s (1931) samples (g.v.). Whatevertheidentity of the inclusions
in the speleothems, their RI must be closer to the opposite Rl in calcite
to that of the inclusions in Sandberg and Hudsons’ (1983) calcite-
replaced shells.

SUMMARY

The phenomenon of pseudo-pleochroism caused by the scattering of
light by inclusions in a host mineral has been observed in several
speleothems. The inclusions in these cases seem to be (unidentified)
organic material often occurring as laminae. The organic material is
probably introduced onto the speleothem in feedwaters and derives from
surface soil horizons. Very fine-grained detritus, beyond the resolution
of the optical microscope, may also contribute to the scattering of light.

The pseudo-pleochroic colour scheme observed for calcite speleothems
is € = colourless (or nearly so, often a very pale brown) and ® = mid-
brown.

ACKNOWLEDGEMENTS
AMP would like to thank: Dr. Peter Smart for involvement in the Eldon Hill Quarry
Projectand Ready Mixed Concrete for access to it; Dr. Julian Andrews for discussions

on pseudo-pleochroism. This work formed part of a doctoral thesis for which AMP
received a NERC studentship (No. GT4/89/GS/030).

REFERENCES

Corin, F, 1931. Contribution 2 I’étude de la pseudo-absorption, Bull. Soc. frang.
Minér., 54, 57-63.

Hudson, ] D, 1962. Pseudo-pleochroiccalcite inrecrystallized shell-limestones, Geol.
Mag., 99, 492-500.

Kendall, A C and Broughton, P L, 1978. Origin of fabrics in speleothems composed
of columnar calcite crystals, Jnl. Sedimentary Petrology, 48(2), 519-538.

Perkins, A M, 1993. Magnetic studies of speleothems, Unpublished Ph.D. thesis,
Univ. East Anglia, 244pp + appendices.

Sandberg, P A and Hudson, ] D, 1983. Aragonite relic preservation in Jurassic calcite-
replaced bivalves, Sedimentology, 30, 879-892.

Schrider van der Kolk, J L C, 1900. Beitrige zur Kenntniss der Gesteine aus dem
Molusken Il Gesteine von Buru, Zbl. Miner. Geol. Paldont., for 1900, 373-374.

46

RADON, CAVES AND RABBITS

David PRIME
Radiological protection Service, University of Manchester, William Kay
House, 327 Oxford Road, Manchester, M13 9PG.

Magicians have traditionally astounded an audience (not necessarily a
naive one) by producing rabbits from hats where all logic suggests a
rabbit could not possibly be. What has this got to do with radon and
caves? Showing admirablesleightofhand, the International Commission
on Radiological Protection (ICRP) appear to have produced a logic-
defying trick with radon and dose limits. In 1991 the ICRP suggested the
adoption of a new set of dose limits for persons occupationally exposed
to radiation. This involved the reduction of the present equivalent dose
limit of 50 mSv/y (millisieverts per year) to 20 mSv/y and reflected
concern that radiation is more likely to cause cancer than had previously
been thought. Interms of the most commonly used and understood unit
for radon progeny, the present dose limit is 4 WLM (Working Level
Months). The WLM is the radiation dose received if a person is exposed
to a concentration of radon progeny of 1 WL (Working level) for a
working month of 170 hours. Since 4 WLM were thought, from
respiratory tract modelling, to be equivalent to 50 mSv, it would have
seemed logical that the new dose limit for radon progeny would be
reduced accordingly.

This is where the rabbit is pulled out of the hat. The ICRP have
introduced adifferent approach toradon detriment based on epidemiology
(ICRP, 1994). Introducing a term called a ‘conversion convention’ they
suggest that 1 WLM only seems to give a chance of developing cancer
equivalent to an equivalent dose of 5 mSv. The new limit of 20 mSv/y
is therefore equivalent to an exposure of 4 WLM -exactly the same as the
present limit!

What does this mean to a caver? If you believe the new ICRP figures
and spend 170 hours underground in a cave with a radon progeny
concentration of 1 WL, the risk that you run is equivalent to receiving a
radiation dose of S mSv. You would receive a similar radiation dose from
250 chest x-rays or 500 air flights from Britain to Spain! The chance of
developing fatal cancer from this radiation dose is approximately 0.02%.
This represents good news since previously the risk was calculated as
about 0.04% (i.e. 4 in 10,000)!
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THESIS ABSTRACTS

BAILEY, D.E., 1994

Habitat Reconstruction as a Technique for the Reclamation of Limestone
Quarry Faces.

Unpubl. PhD thesis, Manchester Metropolitan University, England,
414pp incl. appendices. [Available from the British Library].

Modern limestone quarry faces are dangerous, conspicuous, engineered
landforms which stand in stark visual, ecological and geomorphological
contrast to the unexcavated landscape. Theirreclamation is a fundamental
mineral planning requirement but there are few practical, technical and
economic -echniques currently available to achieve this goal. With regard
to this problem, research into ‘Landform Replication as a Technique for
the Reclamation of Limestone Quarries’ was commissioned by the DoE
in May 1988. ‘Landform Replication’ aims to construct, from disused
limestone quarry faces, landform/vegetation assemblages whichresemble
those in the unexcavated landscape around the quarry. The first stage of
‘Landform Replication’ is Restoration Blasting, a drilling and blasting
technique which constructs from quarry faces a suite of landforms whose
outward form replicate those of natural limestone slopes. The second
stage is Habitat Reconstruction, which aims to establish self-sustaining
plant communities which resemble those of the natural limestone slopes
on the restoration blasted landforms. The present thesis addresses the
problems associated with Habitat Reconstruction.

The research was undertaken in the White Peak of Derbyshire at
Buxton Lime Industries Tunstead Quarry and Blue Circle Industries
Hope Quarry. The aim of the research was to determine whether
vegetation could be established on limestone rock landforms constructed
by restoration blasting such that the resulting daleside landform sequences
visually resemble, and function in a similar way to, the natural
limestone dalesides in the White Peak. In particular the research sought
to examine whether grassland similar to that of the NVC calcicolous
community, Festuca ovina - Avenula pratensis grassland, Dicranum
scoparjum sub-community (typical of the White Peak dalesides) could be
established on the restoration blasted landforms. Tree establishment was
also examined because of the visual and ecological importance of tree
cover as a component in natural dalesides.

An informed understanding of both natural and excavated limestone
rock slopes and the ecosystems they support was considered essential to
Habitat Reconstruction. Thus, the climate, geology, geomorphology,
hydrology, soils and vegetation associated with natural limestone dalesides
was examined, adaleside model forreplication selected and its frequency
in the White Peak identified. The geomorphological and ecological
development of excavated limestone rock slopes in disused black powder
quarries was also studied to determine whether active revegetation is
required to achieve an ecosystem which resembles the daleside model.
Theresults of the investigation suggestthat, in the absence of intervention,
the probable fate of restoration blasted landforms would be the gradual
development, over many years, of an open tree community. As the time-
scale for restoration in modern quarries is normally driven by planning
conditions it was considered that active revegetation will be required.
Thus, the potential for limestone grassland and tree establishment on
restoration blasted landforms was assessed.

The physical characteristics of the scree blast piles produced by
restoration blasting made it necessary to identify a cover material which
could act as a substrate for grassland establishment. The use of top soil
other than that from a daleside, was rejected on ecological and economic
grounds. Alternative materials, comprising wastes and stone of low
economic value produced during the quarrying operation, were
investigated. The limitations of the materials were poor water retention,

a high pH and a low content of essential plant nutrients, especially
nitrogen and phosphorus. Laboratory and quarry floor field trials were
designed to identify the most suitable cover materials, the need for
organic amelioration treatments, the application rate of phosphorus
fertiliser, the nature and amount of nutrient capital to be applied and the
most suitable legume species. The conclusions drawn from these trials
were used to design arevegetation strategy for the landforms constructed
by restoration blasting. A series of large scale landform replication
projects were carried out and these provided further knowledge about
Habitat Reconstruction. The grasslands established on the landforms
were in the correct spectrum of the NVC communities although the
swards most closely resembled a Avenula pubescens grassland community

rather than the Festuca ovina - Avenula pratensis grassland.

Tree establishment on the daleside landform sequences was also
examined. Trees were planted into the rock screes generated by restoration
blasting at Tunstead Quarry and into the cover material applied to the
restoration blasted landform at Hope Quarry. Tree planting into the
applied cover material resulted in few losses (1%) whilst tree planting
directly into the rock screes resulted in only 18 - 21% losses over a twenty
eight month period despite below average summer rainfall and a large
rabbit population.

HYLAND, R.Q.T., 1995

Spatial and temporal variations of radon and radon daughter
concentrations within limestone caves.

Unpublished PhD thesis, the University of Huddersfield, Huddersfield,
England, 213pp plus figures and tables [Available from the British
Library]

This thesis outlines results from an investigation of radon and radon
daughter concentrations in limestone caves, from a geographical and
geological perspective. Investigations were conducted at all geographical
scales, ranging from a national investigation in the four major caving
regions of England and Wales to a detailed survey within a single cave
in the Peak District.

The measuredradon concentrations in some limestone caves in England
and Wales are amongst the highestever recorded inthe world. Significant
spatial and temporal variations were recorded in concentrations at all
scales, within a single cave, between caves in the same region and
between differentregions. Additionally, seasonal and diurnal variations
in concentrations were highlighted. External climatic variables and the
cave radon budget were demonstrated to account for variations in cave
radon concentrations.

Within limestone caves seven primary sources of radon were identified
and the relative importance of each to the overall radon budget was
determined. Sediments and the containing limestone rock were the
major sources although in certain cases water and the soil were
demonstrated to be influential.

Models were developed to predict cave radon concentrations within a
single cave. However, these could not be transposed to predict radon
concentrations in other caves in the same region or other regions.

The users of limestone caves were identified, their potential exposure
times were examined and legislation concerning their exposure was
discussed. Four groups were identified as being at risk from radon while
underground, and three groups were identified as being at little risk.
Methods by which the risk from radon exposure can be reduced were
examined.
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HARDWICK, P., 1995

The Impact of Agriculture on Limestone Caves: With Special Reference
1o the Castleton Catchment, Derbyshire.

Unpublished PhD Thesis, Manchester Metropolitan University, March
1995, 225pp.

This thesis addresses the shortfall in knowledge of environmental and
anthropogenic impacts on karst geoecosystems and particularly the
impacts of agriculture on limestone caves. This shortfall is considered
detrimental to the conservation of British caves. Documented agricultural
impacts in the British and international literature are reviewed, and a
general theoretical model to predict the potential impacts of agricultural
practices on caves is proposed. The model is tested by a detailed study
of the P8 cave, Castleton, Derbyshire, and its relatively intensively
farmed autogenic catchment. Two factors, plant nutrient and clastic
sediment inputs to caves, received particular attention. Data from this
study is compared with those obtained from caves beneath less-intensively
farmed land both in the Castleton catchment and elsewhere in Britain.

Concentrations of nitrogen and phosphorus were found to be significantly
higher in autogenic recharge to P8 than to caves beneath less-intensive
land-uses. This is thought to be due to applications of phosphate and
nitrate rich fertilisers, including digested sewage sludge, to the field
above the cave. High levels of nitrite in autogenic recharge to P8 suggest
that sludge leachate is rapidly transmitted through the soil and drift
cover. Soil investigations revealed a marked degree of anisotropy due to
macropores. These function as extensions of karst drainage systems into
the soil zone, thereby linking the land surface to the cave. The presence
of theradionuclide '*'Cs at depth in macropores but not in the surrounding
soil, indicates clast migration by turbulent flow. '*’Cs-labelled sediments
washed into the cave by percolation waters suggest a directroute from the
land surface, contrary to what would be expected from the Translatory
Flow Model of Bull (1981). The sediment transmission rate of c. 0.5m
alistwoorders of magnitude greater than previously recorded. However,
an estimated mechanical erosion rate of 0.3m*>km? a™! for a vadose flow
in P8 is negligible compared to solutional erosion rates for the outcrop.

The demonstrated rapidity of sediment movement from the surface to
the underlying cave indicates that agrochemicals normally considered
immobilised on soils could impact on karst geoecosystems and
groundwater quality if transported into the subcutaneous zone, bedrock,
or caves. Previously, it has been assumed that a thick mantle of soil or
driftdeposits overlying acave provides abufferagainstsuch agrochemicals.
In this regard, the soil zone has been shown to be of particularimportance
in the Castleton karst, and elsewhere deserves far more attention than has
previously been given.

The thesis focused on inputs of sediment in autogenic recharge, but
measurements were also made of sediment inputs from two contrasting
allogenic streams. The inputs from P6 (16.1-29.5 tkm? a™') draining an
improved catchment, were an order of magnitude greater than from the
unimproved P10 catchment (1.5 tkm? a"'). However, in the absence of
any catchment disturbance by agriculture during the study period, it was
not possible to determine whether the differences are a result of natural
or of anthropogenic change.

48

CORRIGENDUM

THESIS ABSTRACT - PERKINS, A.M., 1993
Cave and Karst Science, Vol. 21 (3), p. 115.

The last line of the third paragraph should read:

“On a qualitative basis, however, detrital grains (<0.01 pm to >10 um,
composed of magnetite, hematite and titanomagnetite), hexagonal or
cubic grains (<0.01 pm, composed of magnetite) and needle-like grains
(<2 pm, possibly goethite) have been observed.”



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 qualify. Grants may be made to individuals or small groups, who need not be employed in universities or research establishments. Information
and applications for Research Awards should be made on a form available from Simon Bottrell, Dept. of Earth Sciences, University of Leeds.

GHAR PARAU FOUNDATION EXPEDITION AWARDS

An award, or awards, with aminimum 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, Hurst Farm Bam, Cutler’s Lane, Castlemorton Common, Malvern, Worcs.,
WR13 6LF. Closing date 1st February.

NCA/ENGLISH SPORTS COUNCIL GRANT AID IN SUPPORT OF CAVING EXPEDITIONS ABROAD

Grants are given annually to all types of caving expeditions going overseas from the UK (including cave diving), for the purpose of furthering cave
exploration, survey, photography and training. NCA delegates administration of the awards to the Ghar Parau Foundation, to prevent duplication of
cost and effort, and to provide a desirable degree of independence from NCA. Application arrangements are as for Ghar Parau Foundation Expedition
Awards, see above.

Expedition organisers living in Wales, Scotland or Northern Ireland, or from caving clubs based in those regions should contact their own regional
Sports Council directly in the first instance. Itis possible that the inauguration of the National Lottery may result in different arrangements for grant
aid.

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 & KARSTSCIENCE - 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.

Editors: Dr. D.J. Lowe, c/o British Geological Survey, Keyworth, Notts NG12 5GG and Professor J. Gunn, Limestone Research Group, Dept. of
Geographical and Environmental Sciences, University of Huddersfield, Huddersfield HD1 3DH.

CAVES AND CAVING - quarterly news magazine of current events in caving, with brief reports or latest explorations and expeditions, news of new
techniques and equipment, Association personalia etc.
Editor: Hugh St Lawrence, 5 Mayfield Rd., Bentham, Lancaster, LA2 7LP.

CAVE STUDIES SERIES - occasional series of booklets on various speleological or karst subjects.

No. 1 Caves & Karst of the Yorkshire Dales; by Tony Waltham and Martin Davies, 1987. Reprinted 1991.

No. 2 An Introduction to Cave Surveying; by Bryan Ellis, 1988. Reprinted 1993.

No. 3 Caves & Karst of the Peak District; by Trevor Ford and John Gunn, 1990. Reprinted with corrections 1992.
No. 4 An Introduction to Cave Photography; by Sheena Stoddard, 1994.

No. 5 An Introduction to British Limestone Karst Environments; edited by John Gunn, 1994.

SPELEOHISTORY SERIES - an occasional series.
No. 1 The Ease Gill System-Forty Years of Exploration; by Jim Eyre, 1989.

CURRENT TITLES IN SPELEOLOGY - from 1994 this publication has been incorporated into the international journal Bulletin Bibliographique
Speleologique/Speleological Abstracts; copies of which are available through BCRA.

Obtainable from BCRA Administrator:
B M Ellis, 20 Woodland Avenue, Westonzoyland, Bridgwater, Somerset TA7 OLQ.






