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Introduction 
 

Systematic studies of the aquatic invertebrate fauna of British caves are lacking with few extant 

published surveys (e.g. Knight et al. 2018: Ogof Draenen, South Wales; Knight, 2017: Pen Park 

Hole, Bristol; Knight, 2011: Swildon’s Hole, Mendips; and Gunn et al. 2000: the Peak-Speedwell 

system, Derbyshire Peak District), none of which include any caves in Scotland.  To address this 

research gap a survey of the aquatic invertebrate communities in a number of selected caves in 

regions across Scotland was carried out between April 2015 and April 2017.   

  

Areas and subterranean sites sampled in the current investigation included: Assynt: Cnoc Nan Uamh, 

Uamh Claonaite, Allt Nan Uamh Stream Cave, Otter Hole and the Fuaran Allt nana Uamh 

resurgence; Appin: Uamh Nan Claig-Ionn, Uamh Na Duilean Briste, Cave of the Heifer’s Outwash; 

Schiehallion: Tuonela, Top Dig cave, Foss 1, Foss ¾, Foss 5, Lassintullich 1; Applecross: Uamh 

A’Dhreugadair, Liar’s Sink, Cave of True Wonders; Kishorn: Uamh Nan Righ Lower Sanachan 

Copper Mine, Upper Sanachan Iron Mine; Skye: Breakish cave, Breakish Bridge Cave, Beinnan 

Dubhaigh cave, Camas Malag Caves, Upper Kilchrist cave, Uamh An T-sill, Uamh Coil, Uamn An 

Ard Achadh and Durness: Smoo Cave.   

    

Previous Biological Records 

On the digitized Hazelton Database, the biological records of the Cave Research Group, 

encompassing the period from 1938 to 1976, hosted on the BCRA archive website, there are 

invertebrate records from some fifteen Scottish caves and seven mine workings.  Records for aquatic 

invertebrates are listed in Table 1 below.  Ford (1959) presents a list of fauna from the Sutherland 

caves included on Hazelton. Calder (1972, 1978) carried out some biological work in Jeanie Barrie’s 

Cave in the Pentland Hills south of Edinburgh but this mostly concentrated on the zonation of plants 

in the entrance and threshold zone, with a few invertebrate records included on Hazelton.  Dowswell 

(1976) carried out a similar investigation into the zonation of plants in the open pot entrance of 

Uamh an Tartair near Elphin, Assynt but aside from these studies, biospeleology in Scotland has 

received little attention.    

 

The stygobiontic [species limited to subterranean aquatic habitats] crustaceans of Britain [Niphargus 

species, Microniphargus leruthi, Crangonyx subterraneus, Proasellus cavaticus and Antrobathynella 

stammeri] are mostly limited in their distribution to the south of England and Wales, with most 

populations occurring south of the line of the last glacial (Devensian) maximum. However, there are 

notable exceptions to this: the amphipod Niphargus aquilex occurs at several locations north of the 

glacial divide including North Wales, Anglesey and in the Chalk bordering Lincolnshire and South 

Yorkshire; extensive and diverse populations of stygobiontic crustaceans have been recorded in 

many of the cave systems in formerly glaciated areas of South Wales; and the stygobiontic fauna of 

Ireland, whilst less diverse than that of Britain, has certainly survived and thrived in formerly 

glaciated regions, with records as far north as Co. Fermanagh.  It has been suggested that the ice 

sheets would have blocked the flow of organic matter and water from the surface into the 
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subterranean environment, which would have led to the extirpation of populations of invertebrates 

previously present. The modern distribution of stygobiontic species in Britain is thus the result of 

either recolonisation or the fact that some species were able to survive beneath the ice sheets, the 

‘dispersal’ and ‘glacial refugia’ hypotheses respectively, which are discussed in more detail in 

Proudlove et al. (2003).  Because of this there are few records of stygobiontic species from Scotland, 

the only exception being the syncarid Antrobathynella stammeri.  This tiny species is most 

frequently found in the interstitial habitat (the minute water-filled gaps between particles in beds of 

fine gravel and sand) but has also been collected from caves, mines and wells.  It has a widespread 

but disjunct distribution in Britain, from Devon to Stirlingshire, where it was recorded amongst 

marginal gravel deposits [the hyporheic ecotone] on the Altquhur Brook, a tributary of the River 

Endrick near Drymen, close to the southern shore of Loch Lomond in the 1960s (HCRS, 2018), 

although recent investigations have not found the species at this same site (L. Knight, personal data).  

 
Table1: Records of aquatic invertebrates on the Hazelton database from subterranean habitats 

in Scotland  

 

TAXA CAVE AREA 

TRICLADIDA   
Crenobia alpina Glenbain Hole Assynt 

 Trailigill Resurgence Cave Assynt 

Polycenlis felina Goldcraig limestone workings Ayreshire 

GASTROPODA   
Galba truncatula Uamh An Tartair Assynt 

Radix balthica Lower Trailigill Cave Assynt 

 Wild Cat Hole Assynt 

BIVALVIA   
Pisidium casertanum Jeannie Barries Peebleshire 

CRUSTACEA   
Gammarus pulex Goldcraig limestone workings Ayreshire 

 Jeannie Barries Peebleshire 

EPHEMEROPTERA   
Ecdyonurus sp. Trailigill Resurgence Cave Assynt 

Baetis sp. Trailigill Resurgence Cave Assynt 

PLECOPTERA   
Nemoura sp. Goldcraig limestone workings Ayreshire 

Dinocras cephalotes Trailigill Resurgence Cave Assynt 

 Wild Cat Hole Assynt 

Leuctra inermis Lower Trailigill Cave Assynt 

 Trailigill Resurgence Cave Assynt 

TRICHOPTERA   
Agapetus sp. Trailigill Resurgence Cave Assynt 

Philoptamus montanus Cnoc Nan Uamh Assynt 

 Glenbain Hole Assynt 

 Lower Trailigill Cave Assynt 

 Trailigill Resurgence Cave Assynt 

Polycentropus sp. Glenbain Hole Assynt 

 Lower Trailigill Cave Assynt 



 

Plectrocnemia geniculata Goldcraig limestone workings Ayreshire 

HEMIPTERA   
Velia caprai Glenbain Hole Assynt 

 Jeannie Barries Peebleshire 

 Mine at Kilmarnoch Ayreshire 

Velia sp. Cleaves Cove Ayreshire 

DIPTERA   
Pedicia straminea Glenbain Hole Assynt 

Simulium latipes Glenbain Hole Assynt 

COLEOPTERA   
Agabus guttatus Glenbain Hole Assynt 

Agabus sp. Jeannie Barries Peebleshire 

Elodes minutus? (larva) Glenbain Hole Assynt 

 

Materials and Methods 
 

Between April 2015 and April 2017 the invertebrate fauna of various aquatic habitats present in the 

selected caves were investigated.  Targeted habitats included vadose streams, as well as lentic 

habitats (areas of static water) such as sumps and small pools.  Sampling involved sweep or kick 

sampling with a FBA pattern pond-net [250mm wide frame], fitted with a 250μm mesh collecting 

bag.  Kick sampling involved placing the net frame level with the substrate and then using the foot 

[or the hand in passages of restricted height] to disturb the substrate upstream of the net, such that 

animals and particles of organic matter were lifted out of the substrate into the water flow and hence 

carried into the net.  The resulting sample consisted of a mixture of fine gravel, sand, organic detritus 

and fauna.  Samples were fixed in situ using a 4% solution of formalin and placed in plastic bags 

then plastic Nalgen containers for removal from the cave.  In smaller streams with restricted channel 

widths, a smaller sized net with a 150mm wide frame and 250μm mesh collecting bag was used for 

sampling.  Both nets had three pole handle sections that could be either added for extra reach or 

removed to allow better manipulation in confined areas and for transportation through the cave.  The 

choice of net size was determined by the size of the habitat and the ease of manipulation.   

 

Static pool samples were collected using kick sampling and/or sweeping through the bottom silt and 

water as the substrate was disturbed. Either of the two aforementioned nets was used, depending on 

pool size and accessibility.  Smaller pools were sampled by simple manual searching and the 

collection of specimens with forceps.  All netting was untimed and there was no attempt to make 

sampling effort between caves comparable. The aim of this study was to provide an initial 

description of the aquatic invertebrate communities present in the different caves and areas rather 

than to provide a comparative base-line for any future monitoring.   

 

The large lake and deep terminal sump in Smoo Cave were sampled using a 250μm mesh trawl net, 

in addition to kick sampling around the shallow margins where accessible.  The Fuaran Allt Nan 

Uamh resurgence in Assynt was sampled using a hand-operated Bou-Rouch piston pump (Bou and 

Rouch 1967), fitted to the top of a zinced iron pipe driven into the sediments at the point of issue.  A 

250μm mesh bag was fitted around the spout, to filter the pumped water.   

 

 

Upon return to the laboratory the samples were washed through a series of graduated sieves and 

small portions were individually placed in a large petri dish for sorting under a stereo-microscope 



 

and the picking out of specimens for identification.  Specimens were then placed in vials and 

preserved in a solution of 90% Industrial Methylated Spirits [denatured ethanol], 5% glycerol and 

5% water for long-term preservation and storage. Large samples containing significant 

accumulations of fine gravel and sand could be very time consuming to analyse and to speed this 

process up, the modified floatation technique of Anderson (1959) was used.  Portions of the sample 

were placed in a black sampling tray and a solution of approximately 1kg of granulated sugar per 

gallon of solution was added.  This caused organic matter to float to the surface due to differences in 

the specific gravities of the organic matter and the mineral substrate.  The solution and suspended 

organic matter were then carefully washed off the heavier substrate into a 250μm mesh sieve and 

retained.  Water was then added to the remaining mineral substrate in the tray and this was examined 

beneath an illuminated magnifier, to make sure all fauna had been collected. This process was 

repeated for the remaining fractions of the sample and the retained contents of the sieve were 

fractionated and sorted in a large petri dish under a stereoscopic microscope as above.    

 

Results 
 

The records for the various caves and areas are tabulated in tables 2 to 6 below.   

 

Table 2: Taxa recorded from caves in the Assynt area 

 

Table 3: Taxa recorded from caves in the Appin area and Smoo Cave, Durness 

 

Table 4: Taxa recorded from caves in the Applecross and Kishorn areas 

 

Table 5: Taxa recorded from caves on the Isle of Skye 

 

Table 6: Taxa recorded from caves on Schiehallion  

 

 

The fauna in the vadose streams generally consisted of a sub-set of the benthic stream communities 

that were characteristic of the surface catchments above the caves and highlighted the fact that most 

of the cave watercourses are fed by various sinking streams on the surface. Lentic (static-water) 

habitats, such as pools and elevated sumps harboured less diverse invertebrate communities than 

those of the streams, but they did contain the more interesting elements of the fauna, including 

assorted eustygophilic [occur in surface aquatic habitats as well as underground but are capable of 

forming permanent, breeding subterranean populations] taxa amongst groups such as the Copepoda, 

Ostracoda and Halicaridae; small animals that are ill-suited to the faster flows in the streams.    

 

The subterranean stream communities consisted mostly of stygoxenes [species that become 

accidentally washed into caves but have no particular association with the subterranean environment] 

and included larvae and nymphs from a range of taxa that have terrestrial winged adult stages 

including: Trichoptera, Plecoptera, Ephemeroptera, and Diptera, as well as nymphs of the alderfly 

Sialis lutaria and the golden-ringed dragonfly (Cordulegaster boltonii).  Other taxa recorded in both 

lotic (running water) and lentic habitats included species that are aquatic throughout their life cycle, 

such as the water cricket Velia caprai, the snails Galba truncatula and Potamopyrgus antipodarum, 

the pea mussels Pisidium casertanum and Pisidium personatum, Hydrachnidia, Tricladida, 

Coleoptera, Nematoda and Oligochaeta, with the Crustacea in particular well represented, including 

Amphipoda, Cladocera, Copepoda and Ostracoda.  Several of the species recorded are considered to 

be eustygohphilic and included: the flatworm Phagocata vitta; the pea mussel Pisidium personatum; 

the cladoceran Alona quadrangularis; the cyclopoid copepods Megacyclops viridis, Paracyclops 



 

fimbriatus and Diacyclops bisetosus; the harpacticoid copepod Bryocamptus zschokkei; the ostracods 

Cavernocypris subterranea and Candona candida; and the halicarid mites Soldanellonyx monardi 

and Soldanellonyx chappuisi.       

 

Single specimens of an ostracod species tentatively identified as Fabaeformiscandona latens were 

collected from the sump in Allt Nan Uamh Stream cave and from the lake in Smoo Cave. Records of 

this genus are very rare in Britain, some species of which are regarded as stygobiontic across Europe.    

 

A small number of terrestrial species were also collected during the aquatic invertebrate sampling, 

including several Collembola species and the woodlouse Trichoniscoides saeroeensis.  Amongst 

these the springtail Oligaphorura schoetti is considered troglobiontic [limited to subterranean 

habitats] and T. saeroeensis a eutroglophile. 

     

Discussion 
 

As mentioned above, the invertebrate fauna of the subterranean streams was dominated by stygoxene 

communities of benthic taxa typical of the surface streams in the immediate surface environment.  If 

suitable food resources are available benthic invertebrate fauna can survive in cave streams a 

considerable distance from the surface.  Knight (2011) recorded such fauna in the main streamway of 

Swildon’s Hole over 1km into the cave from the surface stream sink; however, the aquatic nymphs 

and larvae of terrestrial winged species (e.g. Trichoptera, Plecoptera, Ephemeroptera and Diptera) 

will die soon after they metamorphose into adults. 

  

Large numbers of Oligochaeta, Nematoda and chironomid midge larvae also made up significant 

proportions of the invertebrate communities in both lentic and lotic (running-water) habitats.  The 

former two groups are taxonomically challenging and consequently were not determined beyond 

sub-class (with the exception of the obvious square-tailed worm Eiseniella tetraedra) and phylum 

respectively.  Due to their widespread occurrence in groundwater habitats, there is the chance that 

species with affinity to the subterranean environment might well be present within these taxa.   

 

Knight et al. (2018) and Gunn et al. (2000) whilst investigating the aquatic invertebrate fauna of 

Ogof Draenen and the Peak-Speedwell system respectively, carried out species level identification of 

the oligochaete fauna and recorded several species occurring widely in both cave systems in 

considerable numbers, including some that could be considered to represent isolated, local 

subterranean populations,  Des Châtelliers et al. (2009) noted that many aquatic oligochaete species 

appear to be pre-adapted to live in the subterranean environment, in that they have an elongated, 

segmented and flexible body shape that enables them to move in reduced spaces, whether interstitial 

habitats or aquatic habitats in caves and mines. Visual organs are also rare in oligochaetes. In the 

absence of any genuine troglomorphic characteristics (ie. adaptations to living in the constant 

darkness of caves) the stygobiontic status of subterranean aquatic oligochaete species can only be 

inferred from their exclusive presence in the subterranean environment. This classification can only 

be applied where both the surface and subterranean oligochaete faunas are reasonably well known, 

but although they frequently occur in samples collected from subterranean habitats, including 

streams and pools in caves and mines, springs, boreholes, wells and the hyporheic in Britain (e.g. 

Chapman, 1993; Gunn et al. 2000; Gilvear et al. 2006; Robertson et al. 2009; 2010; Knight 2011; 

Johns and Dunscombe, 2011; Johns et al. 2015), and are sometimes the only fauna collected, they are 

rarely identified further than sub-class, thus little is known of the subterranean Oligochaeta fauna of 

Britain.   

 



 

Nematodes are common members of the soil fauna are also found amongst other sediments and can 

reach very high densities where conditions are suitable.  Worldwide they are known to occur in caves 

(Romero, 2009), mines and groundwater (Wilkens et al. 2000), although there are few subterranean 

British species records.  Due to their small size and difficult taxonomy they are often overlooked and 

rarely identified further than phylum.   

 

The presence of chironomid fly larvae at many of the subterranean sites in the caves was surprising 

as they certainly have no disposition or adaptations to a subterranean existence.  However, they are 

sometimes recorded in considerable numbers in caves (e.g. Knight, 2011; Knight et al. 2018; Gunn 

et al. 2000), often in allogenic vadose streams or in autogenic subterranean catchments close to 

surface inputs.  Chironomid larvae are characteristically small, with thin bodies which enable them to 

penetrate deep into sediments in the hyporheos, and they are sometimes collected in small numbers 

from boreholes and wells, some of which can be of considerable depth (Johns et al. 2015; Johns and 

Dunscombe, 2011); suggesting the larvae are often washed into subterranean habitats where they will 

eventually die.    

 

Other taxa that live in aquatic habitats throughout their life cycle recorded in the study included 

aquatic snails and beetles and several groups containing species that might display an affiliation with 

subterranean waters, described in greater details below.   Aquatic snails are rare in British caves, and 

all records are of stygoxenes, although several stygobiontic species in the Family Hydrobiidae are 

known worldwide (Romero, 2009). All of the aquatic beetle records in the present study were also of 

individuals washed into the systems, with the possible exception of the single specimen of Agabus 

guttatus in a pool near the end of Uamh Na Duilean in Appin.  This species is most often associated 

with springs but has also been recorded within the dark zone of caves, and is one of the commonest 

dytiscids (diving beetles) recorded underground in Britain. On the surface the species is common 

over much of Britain, Ireland and the Isle of Man wherever its preferred habitat of shallow running 

water, mainly in headwaters is available (Foster and Friday, 2011).   
 

Tricladida (flatworms) 

Four taxa were recorded during the study: Dugesia polychroa gp., Crenobia alpina, Polycelis felina 

and Phagocata vitta.  Dugesia flatworms are rarely recorded underground and the single specimen 

recorded in Uamh Nan Claig-Ionn was undoubtedly washed in from the surface.  

 

Phagocata vitta is the commonest flatworm observed underground in Britain and has been recorded 

in caves, mines and several covered wells, isolated from surface waterbodies; it occurs with enough 

frequency underground that many of the records can be considered to represent eustygophilic 

populations. On the surface it is most associated with springs, cool streams and lakes, all of 

oligotrohpic nature (Reynoldson and Young, 2000).  Phagocata often occurs in cool springs with 

Crenobia alpina, which is a specialist of this habitat and is the second commonest triclad recorded 

from subterranean waters, although Reynoldson and Young (2000) do not consider it a stygophile 

and state that many of the populations in underground streams represent “a fringe population washed 

in during floods.”  

 

In surface waters Polycelis felina is a widespread and common triclad found on the under-surface of 

stones and plants in small streams, the upper reaches of river catchments and springs. It has been 

recorded from several caves, mines and wells, the latter generally shallow and open to the surface; 

although Reynoldson and Young (2000) do not regard it as a true subterranean species.   

 

Sphaeriidae (pea mussels) 



 

On the surface the Sphaeriidae occur in many aquatic habitats, from fast-flowing streams and rivers 

to ponds, lakes, springs and marshes.  Both Pisidium personatum and Pisdium casertanum were 

recorded from vadose streams in Uamh Claonaite and Liar’s Sink respectively. There are few records 

of Pisidium casertanum underground and these are all likely to represent specimens washed 

underground in sinking streams.  However, P. personatum has been recorded underground both in 

streams and sometimes in considerable numbers in small, isolated pools, suggesting it is capable of 

forming breeding subterranean populations and leading Knight and Wood (2000) to consider it an 

eustygophilic species.  On the surface P. personatum is found in a variety of aquatic habitats, but is 

mostly commonly recorded from small streams and runnels, damp woodland, roadside ditches, cut-

off channels, ponds and temporary pools, being especially common in bodies of water subject to 

desiccation (Killeen et al. 2004).  Its preference for this type of habitat might well enable it to 

colonise and survive in isolated pools in caves.  

 
Gammaridae and Crangonyctidae (shrimps) 

Gammarus pulex is ubiquitous in many surface flowing water habitats and forms eustygophilic 

populations in many cave streams, with specimens showing varying degrees of pigmentation loss and 

ocular regression (Proudlove et al. 2003).  However, the two specimens recorded in the Foss 1 

stream on Schiehallion did not show any such depigmentation and are likely to have been washed in 

from the surface.  Gammarus lacustris is a species of northern lakes in Scotland, North-West Wales 

and northern England (Gledhill et al. 1993) that has not previously been recorded underground; the 

single juvenile in Cnoc Nan Uamh is likely to have been washed in from the surface.  Gammarus 

zaddachi is a species of brackish water habitats that is frequently also found in fresh water at, or near 

the high spring tide level, typical of the habitat in which it was recorded in the threshold zone of the 

coastal Smoo Cave.   

 

The naturalised shrimp Crangonyx pseudogracilis is a North American species, first recorded in the 

London area in the 1930s that has since spread throughout Britain, such that it is now a common 

species in canals, ponds, lakes and the slower flowing sections of rivers and streams. 

There are few records of the species from subterranean waters; it was recorded at several sites along 

the main stream in Swildon’s Hole by Knight (2011), no doubt representing individuals washed in 

from the surface, and was collected from the flooded passages of Fire Cave in Devon, close to the 

River Lemon (L. Knight, unpublished records). It is also occasionally recorded from shallow wells, 

generally open to the surface and/or near surface waterbodies, but also including sealed wells on top 

of hills with no waterbodies nearby (L. Knight, unpublished records). Harris et al. (2002) 

demonstrated that it can migrate through the groundwater to reach temporary pools, although 

whether it is actually a stygophile is debatable, the single specimen in the Beinnan Dubhaich stream 

on Skye was almost certainly an individual washed into the cave from the surface  

 
Asellus aquaticus (freshwater hoglice) 
Asellus aquaticus has been recorded from several caves across Britain and Ireland and frequently 

occurs in wells. The records from caves are mostly in streams and are generally believed to be 

accidentals washed in from the surface, as is probably the case with the single individual in the 

Uamh Coile stream on Skye.  Recently several specimens were collected from the lake in Pen Park 

Hole, which has been isolated from the surface for some considerable time (Knight 2014, 2017) and 

some specimens have been noted to display varying degrees of depigmentation. Knight and Penk 

(2010) recorded depigmented Asellus aquaticus in several Irish caves and also specimens that lacked 

eye spots in Crag Lower Cave, Co. Kerry, also recorded by Arnscheidt et al. (2012). Depigmentation 

and occular regression are common adaptive traits to a subterranean existence and such specimens 

are likely to represent stygophilic populations. A subterranean sub-species Asellus aquaticus 

cavernicola occurs in Italy and Slovenia but is not known from Britain and Ireland. Specimens 



 

recorded from wells are generally found in shallow shafts open to the surface; although there are also 

records from sealed shafts with no nearby surface watercourses (L. Knight, personal records). The 

colonisation pathways used to penetrate these habitats are currently not clearly understood.  

 

Cladocera (water fleas) 

Tiny Crustacea, common in many surface lentic habitats, several species of Cladocera have been 

recorded in British caves.  Paralona pigra was collected in small numbers from lentic habitats in 

both Uamh Claonaite and Alt Nan Uamh, whilst Alona quadrangularis was recorded in Claonaite 

and at the margins of the stream flowing beneath the flowstone blockage in the threshold of Smoo 

Cave.  Wood and Greenwood (2001) recorded large numbers of Alona quadrangularis  from various 

parts of the streamway in Speedwell Cavern, and later in Peak Cavern (Wood et al. 2008) and 

considered it to be eustygophilic.  The same status might also apply to the two subterranean 

populations of P. pigra recorded in the current study.  

 

Copepoda (water fleas) 

Another group of small Crustacea, ubiquitous in many surface lentic habitats, which includes several 

species recorded in British subterranean waters.  The group includes subterranean species known 

from cave, interstitial and phreatic waters across the world, in marine, anchihaline and freshwater 

environments (Wilkens et al. 2000; Culver and Pipan, 2009; Romero, 2009).  With few exceptions 

copepods dominate over other crustacean and non-crustacean invertebrate groups in groundwaters 

where they have been sufficiently studied (Galassi et al. 2009) and in habitats such as the epikarst 

and hyporheic they are often the dominant fauna in terms of both numbers and diversity (Culver and 

Pipan, 2009).   

 

Five species were recorded from Scottish caves during the current study.  Of these the records of 

Acanthocyclops robustus in Breakish Bridge Cave on Skye are likely to be of individuals left 

stranded by falling flood waters from the adjacent river, although this species has also been recorded 

from a borehole in Ireland (Arnscheidt et al. 2012) an autogenic stream in Ogof Draenen in South 

Wales (Knight et al. 2018) and the hyporheos of several Scottish rivers (Gilvear et al. 2006). 

 

Diacyclops bisetosus is recorded with enough regularity from wells, springs and boreholes that it is 

undoubtedly eustygophilic.  The same also applies to Megacyclops viridis, which has also been 

recorded from the lake in Pen Park Hole (Glennie and Hazelton, 1963) and the Peak-Speedwell 

system, where Wood et al. (2002) regarded it as stygophilic.  Moseley (2016) found it to be the most 

frequently encountered cyclopoid species in caves and mines in the Morecambe Bay area.   

 

Paracyclops fimbriatus has been recorded form several caves, as well as wells and boreholes and is 

also regarded as eustygophilic.   

 

The tiny harpacticoid copepod Bryocamptus zschokkei is a common member of the interstitial habitat 

at spring sources, and adjacent to and beneath watercourses, including several Scottish gravel-bed 

rivers (Gilvear et al. 2006).  It has also been collected in samples of dripping water in both Swildon’s 

and Baker’s Pit in Devon (L. knight, personal data).   

 

Ostracoda (seed shrimps) 

Tiny shrimp-like creatures contained within a protective outer shell, the Ostracoda are found in 

similar surface habitats to the Copepoda and are another important group worldwide in groundwater 

invertebrate communities (Romero, 2009).  Like the preceding two groups, due to their small size 

they more generally occur in lentic rather than lotic habiats, where fast flows do not present 

challenging conditions.  Ten species were recorded during the study, although there are still several 



 

samples that have yet to be determined to species level.  Of these Cavernocypris subterranea and 

Candona candida are eustygophilic, with single specimens from Allt Nan Uamh Stream Cave and 

Smoo Cave tentatively identified as Fabaeformiscandona latens, although this awaits confirmation. 

The remaining seven species occur widely in surface waters as well as in springs and the hyporheos.  

Potamocypris fulva is not believed to be eustygophilic, but the other species occur in springs and the 

hyporgheos with enough regularity that they might be capable of a stygophilic existence, although 

further research is required to more accurately ascertain their ecological status. Of particular interest 

is Psychrodromus robertsoni, a British endemic first described from the Isle of Skye. This large 

(approx. 1.7 mm long) ostracod is common in springs and seepages in the English Lake District and 

in North West Scotland, including the Hebrides, as well as being recorded in southern England and 

Ireland. (Henderson, 1990; Proudlove et al. 2003), 

 

Prior to 2015, Cavernocypris subterranea was only known from five other sites in Britain (Fryer, 

1993; Proudlove et al. 2003): four springs and the Ogof Ffynnon Ddu (OFD) cave system in South 

Wales (Fox, 1967).  Since 2015 it has been recorded at several sites in Ogof Draenen in South Wales 

(Knight et al. 2018), in the hyporheos of the River Rib, Hertfordshire (Pacioglu and Moldovan, 

2015), and the current study has added records from four Scottish caves and the Fuaran Allt Nan 

Uamh karst spring.  The species occurs in streams, springs and wells across Europe and can certainly 

be considered eustygophilic in Britain.  Records such as those from Ogof Draenen and OFD might 

represent isolated subterranean populations as the species has not been recorded in surface habitats 

above either cave system.    

 

During a thorough faunistic study of Peak and Speedwell Caverns Candona candida was recorded in 

Speedwell Cavern but not in the streams feeding the caves, nor in the resurgences draining them. It 

seems very likely that this species is eustygophilic within this cave system (Wood, 1999; Wood and 

Gunn, 2000; Gunn et al. 2000) and might be elsewhere. 

 

The genus Fabaeformiscandona is very rare in Britain.  Specimens resembling Fabaeformiscandona 

breuili, a stygobiontic species found elsewhere in western and central Europe (Meisch, 2000) have 

been collected by David Horne of Greenwich University from a small stony stream near 

Inchnadamph in the Assynt region.  However, in terms of size and carapace shape F. breuili is very 

close to F. wedgewoodii (Lowndes 1932), a species described by Lowndes [as Candona 

wedgewoodii] from Pickwick Quarry, one of the Corsham Stone quarries (Wiltshire), where he found 

it to be abundant in puddles formed by the outflow from a tub which contained Antrobathynella 

stammeri (Lowndes, 1932).  It has apparently been overlooked by most subsequent workers and is 

not mentioned by Henderson (1990), Griffiths and Evans (1995) or Meisch (2000). Chapman 

(1993:156), however, suggests that it is “now considered to be [a] troglobite”.  The collection and 

study of further material is required before confirmation of synonym between F. wedgwoodii and F. 

breuili is confirmed. Arnscheridt et al. (2008, 2012) collected both Fabaeformiscandona wegelini 

Danielopol 1980 and F. breuili during an intensive study of the groundwater fauna of Ireland, thus it 

is possible that either or both species, classified as being stygobiontic by Meisch (2000), have been 

overlooked in Britain.   

 

The Fabaeformiscandona specimens collected during the present study have so far been tentatively 

identified as F. latens but further material is required to confirm this and it might be possible that 

these specimens might also turn out to be F. breuili.  Further sampling in the lake and terminal sump 

of Smoo Cave in February 2018 collected additional ostracod specimens which are awaiting 

determination.   

 

Halacaridae (mites) 



 

The Halacaridae is a family of predominately marine species, of which approximately 56 species 

have invaded continental freshwaters in Mesozoic / pre-Mesozoic times.  They are found in springs, 

wells, the hyporheic zone, the bottom of lakes, amongst mosses and vascular plants and many other 

habitats, in waters ranging from humic to brackish coastal waters.  Both Soldanellonyx chappuisi and 

S. monardi occur with enough regularity in springs, wells and caves that they are likely to be 

eustygophilic.  Bartsch (2007:141-142) states that S. chappuisi prefers groundwaters, deep lakes and 

streams near springs, whilst S. monardi is described as an “ubiquist”, found in many habitats both 

epigean and hypogean.  

 

Terrestrial fauna  

A small number of terrestrial fauna was also collected during the study, including several species of 

Collembola, which are frequently found on the meniscus of pools in caves, where they graze micro-

flora on the water surface or growing on the remains of dead invertebrates that have become trapped 

in the meniscus (Chapman, 1993).  Amongst the species recorded, Oligaphorura schoetti is of 

interest as it is the most clearly troglobiontic (only found in subterranean terrestrial habitats) UK 

springtail, with all British records of this species from caves, where it appears to be quite common 

though never at high densities.   

 

Also of interest is the eutroglophilic (as with eustygophilic but pertains to terrestrial habitats) 

woodlouse Trichoniscoides saeroeensis, a single specimen of which was collected from Breakish 

Bridge Cave on Skye.  Unknown in Britain until 1964, when it was found in a mine adit near the 

coast at Warton (Moseley 1970; Sheppard 1968; 1971), this species was subsequently also found in 

other mines in the Morecambe Bay area and caves in County Clare (Ireland); the only native 

invertebrate discovered in a subterranean habitat before being found to be widespread in the British 

Isles (Moseley 2016). Gregory (2009) states “it has proved to be a frequent troglophile and can occur 

deep within caves and mines,” where it is often found under waterlogged timbers (Moseley, 1995).    

It is widespread in a variety of sheltered coastal habitats, including coastal erosion banks, sparsely 

vegetated shingle and salt marsh strandlines.  It is usually found in the supralittoral zone but may 

penetrate up to 100m inland where sparse maritime grassland occurs on unstable cliffs.  More 

recently populations of T. saeroeensis have been found on the top of limestone plateaus near the 

coast in Cumbria (200m altitude and 10km inland), and in the Daltry Range in Counties Sligo and 

Leitrim in Ireland (350-450m altitude, 12km inland) (Gregory, 2009).  Moseley (1995) suggested 

that in limestone areas it may inhabit mesocavernous voids and that the flow of interstitial waters 

carry it into underlying cave and mine systems.  Underground it sometimes co-occurs with 

Androniscus dentiger (Gregory, 2009) and Moseley (2000) suggests that T. saeroeensis is using 

caves to expand its range into the terrestrial environment.    

 

Conclusions 

 

Vaodse streams in the cave systems investigated mostly contained aquatic invertebrate communities 

dominated by stygoxene taxa washed in from the surface and the assemblages typically resembled a 

sub-set of the benthic communities in the streams in the surrounding surface landscape.  Lentic 

habitats harboured less diverse communities, often dominated by large numbers of Oligochaeta, 

Ostracoda and Copepoda, tiny animals not well suited to fast flows  

 

Several eustygophilc taxa were recorded during the study, including: Phagocata vita, Pisidium 

personatum, Alona quadrangularis, Megacyclops viridis, Paracyclops fimbriatus, Diacyclops 

bisetosus, Bryocamptus zschokkei, Cavernocypris subterranea, Candona candida, Soldanellonyx 

monardi and Soldanellonyx chappuisi.  Some of the ostracoda specimens still await examination so 

there might yet be more species of interest amongst the collected fauna.  Single specimens of an 



 

ostracod species tentatively identified as Fabaeformiscandona latens were collected from the sump 

in Allt Nan Uamh Stream cave and from the lake in Smoo Cave, although this requires further study 

of additional specimens to confirm. Additional material collected from the lake and sump in Smoo 

Cave during February 2018 awaits further examination.    
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