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1.0 INTRODUCTION
1.1

OVERVIEW
Woodfield Ecology was commissioned to carry out a survey of subterranean fauna on behalf
of E&JW Glendinning Ltd. In response to the Linhay Hill Quarry Extension Environmental
Statement (ES) Regulation 22 Request (Amec Foster Wheeler, December 2016).
The following report relates specifically to the request for the applicant to ‘Provide
additional ecological and hydrological assessment on subterranean water bodies and
associated ecology’ (Item 16, Table 2.1: Regulation 22 Requests). A key focus for the
ecological assessment of subterranean water bodies was the detection of the endemic
British Cave Shrimp Niphargus glenniei, a Species of Principle Importance (SPI) as listed on
Section 41 of the NERC Act 2006.
Further assessment in relation to this request (considering any potential wider hydrological
implications of the proposals) will be provided in the form of a supplementary ecological
report following the completion of the additional hydrological studies that are underway at
the time of writing.

1.2

CONSERVATION STATUS & PROTECTION

1.2.1

Conservation Status & Ecology
Regional Distribution
The British Cave Shrimp Niphargus glenniei was first observed in 1948 from a specimen
collected in Pridhamsleigh cave in Buckfastleigh. This crustacean is stygobitic, being only
found in subterranean environments, where it completes its whole lifecycle. Prior to 2000
it had only been recorded from a small number of sites around Dartmoor, but since then it
has been found to have a range from Land’s End to Exeter in the east. The majority of
records have been from the Devonian limestones of South Devon, although it has also been
found at the north of the county near Ilfracombe.
Local Distribution
A survey in 2016 by Lee Knight on behalf of the Caton Group identified the presence of N.
glennii at the spring source of the Kester Brook near Caton Cross, presumed to be
originating from the same limestone formation as the proposed quarry extension. N.
glennii was not confirmed present at four other sites sampled at the same time (Little
Barton Borehole, seepage spring below Little Barton, roadside well below Little Barton and
spring in field adjacent to Little Barton Drive).
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Ecology
The primary habitat of N. glenniei is thought to be groundwater within subterranean
fissures and strata. It’s small size and thin body has been interpreted to suggest that the
species is highly interstitial, with narrow rock fissures being its primary habitat rather than
larger subterranean pools and streams. They feed on biofilms that grow on surfaces and
organic matter that is washed into the subterranean environment from above. Their
presence in caves or mines is considered to be the result of organisms being washed out of
the fissures by high flows after heavy rain.
Rock types
The majority of stygobite records within the UK (and globally) are from chalk and limestone
geologies, likely as a result of the typically extensive fissuring within these rock types
providing the greatest availability of suitable habitat for groundwater fauna, and also with
a water chemistry that is high in calcium, an essential component of crustacean carapaces.
Whilst N. glenniei has been most frequently recorded within highly karstic limestone, it has
also been found within the acidic waters of granite aquifers (Knight, 2008), indicating that
the species is capable of inhabiting a wide range of water chemistries, and may not be range
limited by aquifer type.
Because of the inaccessibility of the majority of habitats that N. glenniei inhabits, relatively
little is known about its biology, life cycle or distribution.
1.2.2

Policy Status
In 2007 N. glenniei was included as a UK Biodiversity Action Plan (BAP) Priority Species, a
listing which has since been transposed to the list of Species of Principle Importance (SPI)
as set out in Section 41 of the Natural Environment and Rural Communities (NERC) Act
2006.
Inclusion of a species within Section 41 of the NERC Act does not infer legal protection, but
rather indicates that the species is considered of principle importance for the conservation
of biodiversity in England, and should be used to guide Local Authorities to have regard to
the conservation of biodiversity when exercising their functions.
The inclusion of N. glenniei as a UK BAP Priority Species was on the basis of its globally
restricted distribution (Devon and Cornwall), rather than due to a known decline in its
population. Information submitted to the BAP review process to support its BAP listing is
set out in Knight (2008), and is summarised below:
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Summary of information on N. glenniei submitted to the 2007 BAP review process
Criterion 1:
International Threat

Endemic to South West England

Criterion 2:
International
responsibility and
decline in the UK

Endemic to the aquatic hypogean environment of Devon and
West Cornwall. Recorded from 24 sites.
Does not appear to have declined, but difficult to assess due to
cryptic habitat and difficulties in sampling.

Criterion 3: Marked
decline in the UK

Does not appear to have declined, but difficult to assess due to
cryptic habitat and difficulties in sampling.

Criterion 4: Other
important factors

Although the species does not appear to have declined, it
should be considered for inclusion due to its limited global
distribution.

Threats to species:

Pollution of groundwaters and over-abstraction from porous
rock strata.

Action required

Further recording required to fill in existing gaps in distribution.
Autecological studies.

N. glenniei is also listed as an ‘Associated Key Species’ within the ‘Inland caves and mines’
Key Habitat on the Devon BAP (2009), and as a ‘Key Associated Species’ within the
Limestone Grassland and Rocks Action Plan’ within the Teignbridge BAP (2006). Within
‘Living Dartmoor’ (the follow-on document to the now expired Dartmoor BAP), it is
mentioned within the ‘Caves and Mines’ Key Wildlife Area, but is not identified as a ‘Key
Species for Conservation’.
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2.0 METHODOLOGY
2.1

BASELINE EVALUATION CRITERIA
The ecological valuation is based on the guidelines set out in Guidelines for Ecological
Impact Assessment in the UK and Ireland: Terrestrial, Freshwater and Coastal (CIEEM,
2016). The known or potential value of an ecological resource or feature is determined
within the following geographical context:
•
•
•
•
•

2.2

International and European;
National;
Regional (i.e. South West England);
County (Devon); and
Local

FIELD SURVEY
Full details of the survey methodology employed are set out in Annex 1.
The sampling of subterranean fauna requires the presence of features which allow ground
waters to be sampled at depth (such as caves or bore holes) or features such as springs or
outfalls which bring groundwater to the surface. No suitable features of these types are
known within the footprint of the proposed quarry Extension Area, but two potentially
suitable sampling points were identified (through discussion with the Linhay Hill Quarry
Manager) within the existing quarry, and from the same geological unit as the Extension
Area.
The two identified suitable features were as follows:
1. A calcite feature on the north-east face of the quarry with typically year-round flow
except during the summer (see Annex 1, Plates 1-4); and
2. Springs on the south eastern face of the quarry which flow seasonally (see Annex 1
Plate 6).

During a survey carried out by Lee Knight accompanied by Oliver Prudden MCIEEM of
Woodfield Ecology on 6th January 2017, samples were collected from the outfall of ground
water from the calcite feature on the north-eastern face of the existing quarry. The southeastern springs were however dry (and reportedly had been for some months) and
therefore it was not possible to sample them during the survey.
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Samples were taken at the calcite feature using two methods:
•
•
•

Installation of a filter net below the outfall of water (see Annex 1 Plate 5);
Kick samples within the shallow outfall stream; and
Use of a Bou-Rouch pump to sample the sediments directly below the outfall.

3.0 RESULTS
Analysis of the collected samples confirmed the presence of N. glenniei, with one individual
collected from the Bou-Rouch sample, and 14 individuals collected within the drift net.
Two other species of some conservation note were identified (although neither are
subterranean species):
•

The caddis fly Apatania muliebris: designated as ‘Local’1, has a widespread
distribution and may be locally common in limestone areas.

•

The soldierfly Oxycera morrissii: a Nationally Notable ‘b’2 species, with a
widespread distribution in lowland England, Wales and south-west Scotland. It can
be locally common at sparsely vegetated seepages.

Two other obligate subterranean amphipod Crustacea were also identified – N. aquilex and
Microniphargus leruthi, as well as fly larvae (predominantly chironimids), Oligochaeta
(worms), caddis larvae, a diving beetle and Collembola (springtails).
Refer to Annex 1 for full species listings.
The finding of three stygobitic amphipods, collected during a period of relatively low flows
suggest that a substantial population of this group may be present with the limestone
surrounding the existing quarry.

1

Nationally Local: Species estimated to occur in between 101 and 300 10km squares of the National
Grid
2

Nationally Notable ‘b’: species estimated to occur in between 31 and 100 10km squares of the
National Grid
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4.0 VALUATION AND IMPACT ASSESSMENT
4.1

VALUATION
The assemblage of subterranean fauna detected included the Species of Principle
Importance N. glennii, in addition to other stygobytic species, in numbers which may
indicate reasonable population sizes. While there are notable gaps in the understanding of
the ecology of N. glennii, it is not currently suspected that the species is under current
population decline, or contraction of its range.
Overall, given the restricted UK distribution of N. glennii, the Site is considered to be of
importance at the Local (District [Dartmoor]) scale for its subterranean fauna.

4.2

IMPACT ASSESSMENT

4.2.1

Potential Impacts
The following potential impacts have been identified:

4.2.2

•

Direct habitat loss through removal of limestone; and

•

Habitat degradation for subterranean fauna through changes in ground water
levels and ground water quality.

Direct Habitat Loss
The total volume of the locally occurring limestone deposit between the River Ashburn and
the River Lemon is estimated to be approximately 300Mm³ (based on a ground level surface
area of 3.19km², and allowing an average 5m thickness of superficial deposits and
calculating volume to 0m AOD). The limestone extraction arising from the proposed quarry
extension would entail the removal of less than 4% of this total volume. (Note that this is
an estimate based on commercially sensitive figures not provided here).
While the traditional view was that Niphargus glennii was almost exclusively found within
limestone karst geologies, it is now also known to be present within a wider range of rock
types, including across the Dartmoor granite batholith, and fractured granite in Cornwall.
Its available habitat is therefore significantly greater than the limestone deposits alone, and
the proportion of habitat lost as a result of the proposed extension would, in real terms, be
far less than the above estimate (based solely on the limestone deposit) implies.
The surface water features (sparsely vegetated seepages and flows below the calcite
feature outfall) which are the likely habitat of the two notable aquatic invertebrates were
created by past quarrying activities. The proposed quarry extension would not result in a
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net loss of this habitat type overall during operation, and the waterfall features proposed
in the final restoration strategy would result in a long-term increase in this habitat type.
4.2.3

Habitat Degradation for Subterranean Fauna
The potential extent of any lowered ground-water table arising from the proposed quarry
extension that could result in habitat degradation for subterranean fauna is considered
likely to be limited by a number of factors:
•

To the north of the limestone formation a relatively impermeable strata results in
a number of springs issuing from above the limestone. Flow from these features
charge the limestone aquifer to the north-west of the quarry, limiting the potential
extent of any dewatering effect on the north-western side of the proposed
extension.

•

Ad-hoc observation of flows into the existing quarry from the seepages along the
south-eastern face suggest that groundwater flow in this direction is also limited –
these seepages have highly variable (but always low) flow rates which can be dry
even during winter. This suggests that the extent of suitable subterranean aquatic
habitat is limited immediately to the south east of the quarry.

Further hydrological studies are (at the time of writing) currently underway; the results of
which will be used to undertake a full assessment in relation to the potential impact of
dewatering. The assessment of the hydrological findings will be provided in the form of a
supplementary ecological report.
4.2.4

Assessment of Impacts
The loss of less than 4% of the locally occurring limestone geology habitat associated with
the proposed quarry extension is predicted to result in a localised negative impact on the
subterranean faunal assemblage, which includes N. glennii, but is this is not considered to
be at a scale that would adversely affect the status of the assemblage within the limestone
formation as a whole.
For the two aquatic invertebrates of conservation note (Apatania muliebris and Oxycera
morrissii), there would be temporary localised adverse effects as quarrying commences in
the vicinity of the calcite feature. In the medium term, the same seepage and flows over
sparsely vegetated gravels will establish elsewhere within the quarry. In the longer term, as
final restoration is implemented, there would be a significant increase in the availability of
suitable habitat.
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APPROACH TO MITIGATION
The process of quarrying would necessarily result in the removal of the limestone habitat
used by ground-water invertebrates, and approaches of avoidance or habitat creation are
not feasible or realistic
The approach to mitigation would therefore be to focus on actions that would contribute
to the conservation of N. glennii (as the species of greatest conservation significance within
the assemblage) at a wider scale beyond the Site with reference to the 2007 Biodiversity
Action Plan actions for the species3. As such a detailed monitoring strategy for N. glennii
will be drawn up in consultation with DNPA should planning permission be granted for the
quarry extension, but in outline would include:
1. Funding of further studies that would contribute to the BAP Action: further research
into the distribution of the species. This would include a commitment from E&JW
Glendinning Ltd. to fund studies to target information gaps on the species’ regional
distribution.
2. Ongoing monitoring of subterranean fauna throughout the quarry extension process
that would contribute to the BAP Action: further research into its ecology and habitat
requirements’. In the context of the proposed extension, this could allow assessment
of different types of habitat features, seasonal changes and sampling from different
geological depths.

4.4

RESIDUAL EFFECTS
The precautionary estimate of below 4% habitat loss is considered unlikely to result in a
significant adverse effect on the subterranean fauna of the limestone formation,
considered as a whole to be a feature of ecological importance at the Local (District) scale.
There would however clearly be adverse effects at a smaller geographical scale, and
accordingly it is considered that there would be a permanent direct significant adverse
impact at the Local scale, which equates to an effect of Slight adverse significance (refer to
Linhay Hill Quarry Environmental Statement Chapter 10).
The proposed commitment to undertaking surveys that would contribute towards the 2007
BAP actions (over the life of the quarry extension) is considered to be beneficial through
furthering the understanding of the ecology of N. glennii in particular through long-term

3

While the UK Biodiversity Action Plan has been succeeded by the UK Post 2010 Biodiversity
Framework, the species actions and priorities remain a useful reference, particularly for species for
which limited ecological information is available.
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study with the overall objective of increasing understanding of the ecology of this species
in order to better conserve important habitats and populations.
The benefits of this are considered to compensate to an extent for the adverse effects of
habitat loss, but on a precautionary basis, the residual overall effect of Slight adverse
significance is retained.
It should be noted that this assessment is made purely on the basis of habitat loss. The
currently unquantified potential for lowering of surrounding groundwater levels through
dewatering will be assessed at a later stage, but is considered unlikely to result in a change
to the magnitude of impact described above.
For the surface water invertebrates, no overall significant adverse effect is considered to
occur within the medium term, and in the very long term (after final restoration) the habitat
creation proposals are considered to be likely to result in significant beneficial effects.

FINAL
LHQ Subterranean Fauna Survey FINAL.docx

9/18

LINHAY HILL QUARRY
E&JW GLENDINNING LTD.

SUBTERRANEAN FAUNA SURVEY REPORT
FEBRUARY 2017

ANNEX 1: SURVEY FOR GROUNDWATER CRUSTACEA AT
LINHAY QUARRY, ASHBURTON – A REPORT BY LEE
KNIGHT
A survey of suitable habitats for groundwater Crustacea was undertaken within Linhay Quarry,
specifically to search for the endemic groundwater shrimp Niphargus glenniei (Spooner, 1952), a
notified species under Section 41 of the Natural Environment and Rural Communities (NERC) Act
(2006). This study served to complement a suite of ecological surveys supporting a planning
application for an extension of the quarry into Devonian Limestone karst underlying land to the
north-east of the present active works. Two potential sampling sites were identified within the
quarry and were visited on 6th January 2017. Both sites are springs issuing from the surrounding
karst in the south-eastern and north-eastern faces of the quarry, located at grid references SX 7714
7107 and SX 7739 7157 respectively.
The spring in the south-eastern face issues from the karst underlying the adjacent A38 South Devon
Expressway. This spring was dry at the time of the field visit, but during high groundwater flow
issues from a fissure at the base of the face into a small bund and hence to an overflow pipe. There
are plans to construct a retaining catch-pit at the discharge point in the near future (Neil Gibbs,
pers. comm.).
The second spring issues from the limestone of the north-eastern face of the quarry and drains the
adjacent karst underlying the proposed quarry extension footprint. On 6th January the spring was
observed to be flowing with a moderate flow estimated at 2l/second, which increases substantially
during high groundwater flows (Neil Gibbs, pers. comm.). The spring issues from a fault in the
limestone face, on a high level bench of the quarry approximately 3m above the bench floor. Water
flows down the face of the rock and a second issue point at the base of the face adds additional
discharge. The water then flows across the bench floor in a short, diffuse, stony channel, before it
cascades down the face of the bench below and is collected in a retaining bund. Overflow from this
bund is then discharged through a pipe into the lower reaches of the quarry.

METHODS AND MATERIALS
On 6th January 2017 the spring in the north-eastern face was sampled for groundwater fauna using
three methods: kick sampling, a Bou-Rouch pump, and the deployment of a drift net. Electrical
conductivity and pH were recorded using a Hanna Instruments HI9812-5 portable water test meter.
Kick sampling, with a FBA pattern pond net fitted with a 250μm mesh bag, was carried out in the
short channel on the bench floor, immediately downstream of the issue point. Kick sampling
involves disturbance of the substrate immediately upstream of the net such that sediment and
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aquatic invertebrate fauna are dislodged and carried into the net by the flow. Although primarily
used to sample the invertebrate communities of rivers and streams, groundwater fauna washed
out of springs will sometimes accumulate and settle amongst benthic sediments close to the
discharge point and thus can be collected using this method.
Bou-Rouch (Bou and Rouch, 1967) sampling was conducted at the base of the bench face
immediately below the lower issue point. The equipment consists of a zinced iron pipe, 2-3 cm in
diameter and 1.5-1.8m in length. At one end is a spiked tip, with rows of holes above this and at
the other end is a lip. The pipe is driven into sediments with a hammer and once at the desired
depth a piston pump is fitted on to the lip to pump interstitial water from the surrounding substrate.
The spike was driven 30cm into the gravel below the issue pint, solid rock beneath made further
penetration impossible, and a 250μm mesh bag was fitted over the mouth of the pump to retain
sediment and fauna.
A drift net, consisting of a rectangular frame to which is attached a 250μm mesh collecting bag,
terminating in removable, screw-on filter was placed at the base of the rock face at 10.45 on 6th
January, such that the flow from the spring passed through the net and washed out fauna would
be retained. The net was left in situ for three days and recovered at 08.40 on 9th January. Further
details of the methods above, along with other methods used in the sampling of groundwater
habitats, can be obtained at: http://hcrs.freshwaterlife.org/sampling
Following collection, all samples were preserved in a solution of 90% Industrial Methylated Spirits
(IMS, denatured ethanol), 5% water and 5% glycerol and transported back to the laboratory for
analysis. They were washed through a graduated series of sieves, the lowest of which had an
aperture of 100μm, and small fractions were sorted in a large petri dish beneath a stereoscopic
microscope. All taxa were identified, where possible to the species taxonomic level. The
taxonomically difficult groups Oligochaeta (segmented worms), Chironomidae (non-biting midge
larvae) and Ostracoda (seed shrimps) were left at these levels of identification. Diptera larvae were
identified to whatever taxonomic level larval maturity and available identification keys permitted.

RESULTS
A pH of 7.7 and a conductivity of 510 were recorded on 6th January from the spring.
The fauna was dominated by three species of stygobitic [obligatory inhabitants of subterranean
waters] amphipod Crustacea: Niphargus glenniei (Spooner, 1952), N. aquilex Schiödte, 1855 and
Microniphargus leruthi Schellenberg, 1934; chironomid larvae; Oligochaeta; and other taxa
associated with springs and seepages including: larvae of the caddis Micropterna sequax
McLachlan, 1875 and Apatania muliebris McLachlan 1866; the diving beetle Hydroporus discretus
Fairmaire & Brisout, 1859; and larvae of the soldier fly Oxycera morrisii Curtis, 1833. Three species
of Copepoda were also collected in the Bou-Rouch sample: the harpacticoids Bryocamptus
echinatus (Mrázek, 1893) and B. minutus (Claus, 1863) and the cyclopoid Paracyclops chiltoni
(Thomson, 1882).
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Many of the oligochaete worms were small and white and might have included stygophilic species
with affinity to groundwater. However, the group is taxonomically challenging and specimens were
not identified further than Order. The two harpacticoid copepods Bryocamptus echinatus and B.
minutus have both been recorded in groundwater, although they are also known from surface
habitats and are likely to be stygophilic. The micro-Crustacea (Ostracoda and Copepoda) include
several species that are known to have marked affinities with groundwater. The status of many
stygophilic species in the British Isles requires further investigation, as their difficult taxonomy and
the lack of expertise means that in many investigations they are not determined further; new
species may yet remain to be documented.
Kick Sample

Bou-Rouch Sample

2

26

OLIGOCHAETA
CRUSTACEA
NIPHARGIDAE
Niphargus glenniei
Niphargus aquilex
Microniphargus leruthi
COPEPODA
Paracyclops chiltoni
Bryocamptus echinatus
Bryocamptus minutus
OSTRACODA
Ostracoda spp.
COLLEMBOLA
APATANIIDAE
Apatania muliebris
LIMNEPHILIDAE
Micropterna sequax
Limnephilidae sp. (indet.)
DIPTERA
CHIRONOMIDAE
Chironomidae spp.
RHAGIONIDAE
Chrysopilus sp.
STRATIOMYIDAE

1

14

2
7
1
1
1
1
15

1
2

95

3

9

1

2
3

5

1

1

Oxycera morrisii
EMPIDIDAE
Chelifera sp.
CERATOPOGONIDAE
Palpomyia / Bezzia gp.
LIMONIIDAE
Molophilus sp.
TIPULIDAE
Tipula lateralis
COLEOPTERA
HYDRAENIDAE
Limnebius truncatellus
DYTISCIDAE
Hydroporus discretus

FINAL
LHQ Subterranean Fauna Survey FINAL.docx

Drift Net

10
1
1
1
2

1
1

12/18

LINHAY HILL QUARRY
E&JW GLENDINNING LTD.

SUBTERRANEAN FAUNA SURVEY REPORT
FEBRUARY 2017

DISCUSSION
Stygobitic Crustacea recorded from the site included the endemic groundwater shrimp Niphargus
glenniei, N. aquilex and Microniphargus leruthi.
Niphargus glenniei is endemic to the groundwater environment of Devon and Cornwall, where it is
widely distributed, but most common in the limestone areas of southern Devon and the granite
batholith, including sites on Dartmoor and in the granite of West Cornwall (Knight, 2001). It also
occurs in a variety of other strata, and has been recorded from caves, mines, wells, boreholes,
springs and the interstitial habitat beside and underlying watercourses [the hyporheos]. Due to its
endemicity and limited geographical distribution it was listed on the former 2007 UK list of
Biodiversity Action Plan (BAP) species, now replaced by the post-2012 list of BAP species covered
under Section 41 of the natural Environment and Rural Communities (NERC) Act (2006). Further
information
on
the
BAP
for
the
species
can
be
viewed
at:
http://jncc.defra.gov.uk/_speciespages/2454.pdf and Knight (2008) describes the selection
process. The Action Plan called for three actions for N. glenniei: further research into the
distribution of the species; prevention of pollution and over-abstraction of the groundwater bodies
in which it is recorded; and further research into its ecology and habitat requirements. The species
is listed in ‘The Nature of Devon,’ Devon’s BAP, and in the Teignbridge Biodiversity Action Plan,
where it is mentioned in regards to its presence in the short list habitat ‘limestone rocks and
grassland’ and is included on the ‘middle list’ of priority species. It is also mentioned as occurring
in the caves of Buckfastleigh under ‘caves and mines’ in ‘Living Dartmoor,’ the document that has
since replaced the Dartmoor BAP in 2011 (in which N. glenniei was formerly listed); although this
plan still relies on outdated information for this species and completely ignores the fact that N.
glenniei occurs at several sites in the aquifer of the granite batholith.
The tiny [approximately 1 to 1.5mm in length] Microniphargus leruthi is a relatively new addition
to the British fauna, being recorded first in Ireland in 2006 and then in England in 2010. It has
probably been overlooked in the past as juvenile Niphargus (Knight and Gledhill, 2010). Since 2010
it has been recorded across southern Britain, from East Anglia and Kent to Pembrokeshire and
Devon. Its distribution in Devon includes: two sites close to Ilfracombe in the north, Berry Head
near Brixham, and Radford Cave on the outskirts of Plymouth. It was recently recorded from a
borehole at Little Barton, near Caton Cross, to the north of the proposed quarry extension, and at
the source of the Kester Brook, to the south of the A38, where it was recorded along with N.
glenniei.
Niphargus aquilex is the most common and widely distributed of the British niphargids, and occurs
across southern England and Wales, mostly south west of a line drawn from the east coast of Kent
to the Wirral Peninsula in Cheshire. There are modern records from Lincolnshire, south-east
Yorkshire and northern Wales, including Anglesey and very old records exist of the species from
Hartlepool, County Durham (1893) and Henwick, Worcestershire (1863). It occurs in a variety of
strata and groundwater habitats and is a frequent member of the hyporheic community in
interstitial waters beneath the beds and floodplains of lotic habitats. It is widespread in Devon

FINAL
LHQ Subterranean Fauna Survey FINAL.docx

13/18

LINHAY HILL QUARRY
E&JW GLENDINNING LTD.

SUBTERRANEAN FAUNA SURVEY REPORT
FEBRUARY 2017

where it has been recorded from caves, mines, wells, boreholes and springs in granite, limestone
and porous aquifers, as well as other formations. It occurs widely in Devon caves, a habitat it is
believed to be competitively excluded from elsewhere in southern Britain due to the presence of
the cavernicolous [cave-dwelling] Niphargus fontanus Bate, 1859, a large, robust species that
occurs widely in the caves of the Mendips and South Wales but is unknown west of Devon and
Dorset. Niphargus aquilex often occurs in sympatry with N. glenniei, most notably in caves and
mines.
The presence of the three species above, collected from the spring at a time of relatively low
groundwater flow, suggests that a substantial population of stygobitic Amphipoda exists within the
Devonian Limestone karst surrounding the quarry, as evidenced by records from caves and springs
elsewhere in the locality. The three species are only known to occur together at one other site,
Radford Cave, but this sympatry is likely to be more common than currently known; both
Microniphargus and N. aquilex co-occur separately with N. glenniei at several other sites. The
stygobitic Crustacea are an under-studied group in Britain and Ireland and there is much that
remains unknown about their ranges and ecology.
The caddis Apatania muliebris was designated as ‘Local’ by Wallace (1991). It has a widespread
distribution and can be locally common in areas where there are a large numbers of springs and
significant limestone.
The soldierfly Oxycera morrissii is a scarce species (formerly designated as Nationally Notable using
non IUCN guidelines) and is widely distributed in lowland areas of England, Wales and south-west
Scotland. It can be locally common at sparsely vegetated, open seepages on coastal landslips, about
seepages associated with springs, and more rarely in marshes (Stubbs and Drake, 2001).
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Plate 1: Spring in north-east face

Issue Point

Bund

Overflow Pipe

Plate 2: Base of spring viewed from retaining bund on bench below
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Plate3: Top issue point

Plate 4: Spring viewed from floor of bench showing second, lower issue point and beginning of
channel
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Plate 5: Drift net deployed at base of spring below second issue point

Plate 6: Dry spring in south-east face
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