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ABSTRACT

The obligate cavewelling invertebrate fauna of Virginia is reviewed, with the taxonomic status and distribution
of each species and subspecies summarized. There are a totdl terré2trial (troglobiotic) and 47 aquatic

(stygobiotic) species and subspecies, to which can be added 17 stygobiotic species known from Coastal Plain and

Piedmont norcave groundwater habita@nd published elsewhere (Culver et al., 2012a). Richessteategroups

are Coleoptera, Collembola, and Diplopoda. The richest aquatic group is Amphipoda. A number of undescribed

species are known and the facultative edwelling species are yet to be summarized.

Key words Appalachians, biogeographyiospeletogy, caves springs,stygobionts, subterranean, troglobionts.
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INTRODUCTION METHODS AND MATERIALS

The cave fauna of Virginia, most particularly the ~ We assembled all published records, all records
obligate cavedwelling fauna, has been studied andfrom the Virginia Natural Heritage Program database,
described for over 100 years. The first obligate eaveand supplemented this with our own unpubldhe
dwelling species described from a Virginia cave was aecords. The final list was reconciled with the Virginia
beetle,Pseudanophthalmysusiq described by Horn in  Natural Heritage Program database. All records are
1868. As of 2012, 1% obligate subterranean speciesbased on voucher specimens deposited in various
have been described from Virginia caves and associateduseums and research collections around the world. No
habitats (Table 1), andnother 17 species described unconfirmed sight records are included. Libmas were
from other subterranean habitats (Culver et al., 2012a).obtained from the same sources, and supplemented by

The presat study grew out of the realization that information supplied by the Virginia Speleological
the last compilation of the Virginia cave fauna by Survey. In a very few cases, especially old records
Holsinger & Culver (1988) was seriously out of date,involving springs, it was not possible to determine an
and that in the intervening years extensive collectiongxact location. All locations hawan error of less than 1
had been made in Virginia caves, especially by Davikm. Distribution maps were created using ArcM&b
Hubbard, and that many new species have beem order to emphasize not only where a species was
described, especially by William Shear and KennetHound but also where it was not found, gray dots on all
Christiansen. In addition, the establishment of themaps indicate all terrestrial or aquatic sampling sites,
Virginia Natural Heritage Progranm 198, and its depending on thepecies. A map of the counties where
extensive records of subterranean fauna, meant that éaves were sampled is shoimrFig. 1.
would be relatively easy to assemble information on the The most difficult decision was selecting which
subterranean fauna of Virginia. Early on, we recognizedpecies to include in this review. Holsinger & Culver
that the subterranean fauna of seepage springs afti988) treated both obligate and rololigate cave
shallow wells of the Coastal Plain and Piedmont, whiledwelling species, inclidg both described and
sharing many morphological features witbave undescribed species. We decided to include only
dwelling species, especially loss of eyes and pigmendescribed, obligate caxdwvelling species in this paper
and elongation of appendages (see Culver et al., 2010r several reasons. The first is a practical dotiee
was geographically distinctand thus best treated number of species has grown to such an extent that
separately. This shallow subterranean fauna, togeth@&ven the limitation to escribed obligate cawéwellers
with that of Maryland and the Disttiof Columbia, was is a formidable one. Second, records on species that are
summarized in a separate publication (Culver et al.not obligate cavelwellers are very incomplete, and
2012a). very few new records have been added since the

The present study enumerates the described obligatéolsinger & Culver report. This is not to imply that
subterranean fauna of caves and associated habitatstirese species r@a unimportant. Many are major
Virginia, together with a list of all known localities, a components of both aquatic and terrestrial
distribution map, and some comments on the systematicommunities, and in the case of crickets (the genera
status of the species and subspecies. Ceuthophilusand Euhadenoecys they are a major

source of organic carbon and nutrients as a result of

Table 1. Number of described troglobionts and stygobiont%]h(""r regular "'PS In _an.du'g of caves. Th(? third reason
known from Virginia at various times. The number in N@S to do with limitation to described species.
parentheses is the additional number of stygobionts knowk/ndescribed species range from ones that have been
from shallow subterranean habitats in the Coastal Plaiwell studied, with detailed drawings, but are not yet

and Piedmont (Culvest al.,2012a). published to those that are not adequately characterized
or describedEven in the case of the cave fauna where
Reference Troglobionts ~ Stygobionts endemism is the rule, not all potential undescribed
species turn out to be new species upon further study.
Packard (1888) 9 0 About onethird, on closer examination, prove to be
minor variants of existing species (Culver et al.,
Holsinger (1963) 38 7 201dD).
Our criterion for inclusion of a described species in
Holsinger & Culver(1988) 67 35 this list is that at least 90 percent of the records for the

species were from subterranean habitats. This
Present study 121 47(17) distributional definition corresponds to the original
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Fig. 1. Distribution of sampling sites in Virginia. More than 95 percent of these records are from caves; the rest priedgom s
and other groundwaterssociated habitats.

ecological classification of Schiner (1854) and othergroglobionts and stygobionts, but until they have been
(see Sket, 2008), with troglobionts (terrestrial) andregularly found outside of caves, we have included

stygobionts

(aquatic)

the

terms

for

obligate them.

dwellers.

Most

and

subterranean troglobionts
stygobionts have reduced or absent eyes and pigment,
and these criteria (collectively termed troglomorphy by

RESULTS

Christiansen [1962]) have sometimes been used to A total of 121 troglobiotic and 47 stygobiotic

determine which

species

are

troglobionts andspecies and subspecies have been found in Virginia

stygobionts. Operationally, this often works but therecaves. In 1988, the comparable nhumbers were 67 and
are several problems. First, it is often difficult to 35 (Table 1). Comparable numbers areaailable for

determine how much eye and pigment reduction isnost states, but in neighboring West Virginia there are
necessyy to call a species troglomorphic. Second,63 troglobionts and 33 stygobionts (updated from Fong

troglomorphy

is based on

the

idea of stronget al., 2007). In Arkansas, there are 27 troglobionts and

convergence of subterranean species, but this is beir8 stygobionts (Graening et al., 2011).

challenged by the discovery of divergence of

The taxonomic distribution of th&oglobionts and

stygobionts

and

trogl obi ctygolsontsviist bnumerated drbabden2n iAmong ( Fi ger

et al., 2012)Pipan & Culver (2012) point out that most stygobionts, amphipods with 51 percent (24) of the
cave communities have naroglomorphic species, and species and subspecies, are the most diverse. The only

that many other

subterranean

habitats havether order with more than ten percent of the known

troglomorphic species. As Daniel Fong (pers. comm.}tygobionts is Isopoda, with 13 spex Three orders
points out, troglomorphy is a hypothesis, not andominate the terrestrial fauna, each with & more

invariant law.In those cases where ntneglomorphic

speciesd chordeumatid millipeds, Collembola, and

species have been included, we have indicated such. Qoleoptera

(Table 2).

Only one other

order,

may well be that some or most of these species wilPseudoscorpi@s with 13 species, has as much as 10
prove to be troglophiles and stygophiles rather thampercent of the fauna.
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Table 2. Taxonomic position of Virginia stygobionts and troglobionts, excluding species from the Piedmont and Coas

Number of Aquatic Number of Terrestrial
Phylum Class Order Species and Subspecies  Species an&ubspecies
Platyhelminthes Turbellaria Lecithoepetheliata 1
Tricladida 3
Annelida Clitellata Lumbriculida 2
Mollusca Gastropoda Mesogastropoda 4
Arthropoda Chelicerata Acari 4
Araneae 10
Pseudoscorpias 13
Diplopoda Chordeunatda 23
Chilopoda Lithobiomorpha 1
Hexapoda Collembola 29
Diplura 4
Insecta Coleoptera 32
Diptera 1
Malacostraca Amphipoda 24
Isopoda 13 4

ANNOTATED LIST OF SPECIES

PHYLUM PLATYHELMINTHES Virginia Record (Fig. 3):Tazewell Ca Fallen Rock
Cave.
Class Turbellaria Remarks: Thisplanarianis also known from a cave
spring in Tennessee, as well as a spring in Floyd Co.,
Order Lecithoepetheliata Indiana. The type locality spring issues from a cave

(Kenk, 1977).
Family Prorhynchidae
Sphalloplana consimiliKenk 1977

Geocentrophora cavernicol@arpenter 1970 Type Locality: Gallohan No. 1 Cave, Lee County,
Type Locality: John Rogers Cave, Jackson CountyVirginia

Kentucky Othe Virginia Records (Fig. 3)Lee Co: Bowling
Virginia Record (Fig. 2):Tazewell Ca Fallen Rock Cave, Cope Cave, Gregorys Cave, Hamblin School
Cave. Cave, McClure Cave.

Remarks: This is the only species in the genus knowRemarks: The occurrence of this species is sporadic but
from subterranean sites in North America. However,jt is common where found. It is also known from
two other species dbeocentrophorare recorded from Claiborne County, Tennessee, and isenid to the
subterranean waters in Europe (Schwank, 1986)owell River watershed in Virginia and Tennessee.

G. cavernicolais also known from Blowhole Cave,

Pendleton Co., West Virginia (Fong et al., 2007) Sphalloplana virginianaddyman 1945
Type Locality: Showalter Cave, Rockbridge County,
Virginia
Order Tricl adida Other Virginia Records: Known only from the type
locality (Fig. 3).
Family Kenkiidae Remarks: The species is appdlgendemic to a single
cave. Holsinger & Culver (1988) noted that previous
Sphalloplana chandleenk 1977 records from Bland and Lee counties (Holsinger, 1963)

Type Locality: Stokes Lane spring, Davidson County,are invalid in light of subsequent revisionary studies by
Tennessee Kenk (1977).
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Big Stone Gap
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Fig. 2. Distribution ofGeocentrophora cavernicola Virginia. Gray dots are all the
aquatic sampling sites.

<= Sphalloplana chandleri
A Sphalloplana consimilis
W Sphalloplana virginiana

JKilometers

Fig. 3. Distribution ofSphalloplana chandleri, S. consimilemdsS. virginianain Virginia.
Gray dots are all the aquatic sampling sites.

& Spelaedrilus multiporus
A Stylodrilus beattiei

I Kilometers

Fig. 4. Distribution ofSpelaedrilus multiporuandStylodrilus beattiein Virginia.
Gray dots are all the aquatic sampling sites.
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PHYLUM ANNELIDA Fontigens tartareddubricht 1963
Type Locality: Organ Cave, Greenbrier County, West
Class Clitellata Virginia
Virginia Records (Fig. 5)Bath Ca.: Crossroads Cave;
Order Lumbriculida Highland Co.: Secret Anthodite Cave.
Remarks: One of the smallest freshwater snails-Z1.7
Family Lumbriculidae mm) in easterMNorth America, it was discovered in

Virginia for the first time in 1994.
Spelaedrilus multiporu€ook 1975
Type Locality: Smiths Cave, Russell County, Virginia Holsingeria unthanksensidershler 1989
Other Virginia Records: Known only from the type Type Locality: Unthanks Cave, Lee County, Virginia

locality (Fig. 4). Other Virginia Records (Fig. 5):ee Co: Burial Cave,
Remarks: This is the only species in the genus. Gibson No. 1 Cave, Jones Saltpelave, Tater Cave.
Remarks: This local endemic is found among small
Stylodrilus beattieCook 1975 submerged rocks in small streams in five caves
Type Locality: TubCave, Pocahontas County, West confined to a portion of the Powell River basin in Lee
Virginia County, Virginia. It is listed as a State Endangered

Virginia Record (Fig. 4)Tazewell Ca Steeles Cave. Species.

Remarks: Thiswvorm is also known from Court Street

Cave and Friars Hole Cave in Greenbrier Co., West

Virginia (Fong et al., 2007). PHYLUM ARTHROPODA

Class Chelicerata
PHYLUM MOLLUSCA
Order Acari
Class Gastopoda
Family Rhagidiidae
Order Mesogastropoda
Poecilophysiextraneostell&Zacharda 1985

Family Hydrobiidae Type Locality: Bowling Cave, Lee County, Virginia
Other Virginia Records: Known in Virginia only from
Fontigens bottimer{Walker 1925) the type locality (Fig. 6).
Type Locality: Glenn Echo, Montgomery County, Remarks: Although thigite is known only from caves
Maryland and hence by definitiois a troglobiont, it shows little if
Virginia Record (Fig. 5): Frederick Ca: Ogdens Cave any modification for subterranean life. It is also known
seep 0.8 km S of Hayfield. from four caves in West Virginia (Fong et &Q07).

Remarks: Found in both caves and small springs in the

Potomac and Shenandoah River basins in northerRoecilophysisveyerensigPackard 1888)

Virginia, Maryland, and District of Columbia (Hershler Type Locality: Grand Caverns, Augusta County,

et al., 1990)this snalilis listed as a State Endangered Virginia

Species in Virginia. Its distribution ithe rest of the  Other Virginia Record (Fig. 6)Rockbridge Ca Buck

state is shown in Culver et §2012a). It ranges in size Hill Cave.

from 1 to 3 mm. Remarks: Originally described by Packard (1888) from
Grand Caverns, it was redescribed by Holsinger (1965)

Fontigens morrisoniHershler, Holsinger & Hubricht and subsequently reported from caves in bliss New

1990 Mexico, and Mexico by Elliott &Strandtman (1971).
Type Locality: A small, sprinded brook SW of Zacharda (1980) listed this species (synonym =
Mustoe, Highland County, Virginia Rhagidia cavernaruinfrom Long Cave in Edmonson

Other Virginia Records (Figb): Bath Ca: Blowing  County, Kentucky, and from scree habitats in the Czech
Cave;Highland Co.: Aqua Cave, ButleSinking Creek  Republic, but questioned the records givenHiliott
Cave, Vandeander Cave, spring 2.1 km N of Mustoe. & Strandtmann(1971). Zacharda (1985) gave an
Remarks: A small species (3255 mm) that can be additional record from Buck Hill Cave as well as
found in both springs and cave habitats within the uppeSensabaught Saltpetre Cave in Hawkins Co.,
James River watershed Tennessee. As witlP. extraneostellait shows little
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morphological modification for cave life. from Wisconsin and Arkansas east to Pennsylvania,
Virginia, and West Virginia (lvie, 1969), but it is found
Rhagidia variaZzacharda 1985 in relatively few caves in any region. Paq@irDupérré
Type Locality: ButlerSinking Creek Cave, Bath (2003) report this species from surface localities in
County, Virginia Canada. Itmay be that the species is troglobiotic in

Other Virginia Records (Fig. 6Bath Ca: Starr Chapel southern parts of its range, such as Virginia, and
Disappointment CaveScott Co: Hill Cave; Wythe Co:  troglophilic in northern parts of its range, but this
Sam Six Cave. conjecture needs further field studies fonfamnation.
Remarks: This predaceous mite igeof found in leaf As with other Linyphiidae, it is a predator, probabf
litter in caves. It presumably preys upon other mites andhites and Collembola.

especially Collembolalt is also known from caves in

West Virginia (Zacharda, 1985). Islandiana mumavie 1965

Type Locality: Buck Hill Cave, Rockbridge County,
Traegaardhia parallelosetéZacharda 1985) Virginia
Type Locality: Sam Six Cave, Wythe County, Other Virginia Records: Known in Virginia only from
Virginia the type locality (Fig. 7).
Other Virginia Records: Known only from the type Remarks: This is a very rare species with an enigmatic
locality (Fig. 6). distribution. In addition to the type locality, it is only

Remarks: According to Zacharda et af2010), known from one cave in Colbert County, Alabama
T. paralleloseta shows extensive morphological (lvie, 1965).

modification for cave life, such as elaborated sensory

structures (solenidia) on the @biand elsewhere. It is Oreonetides beattyaquin, Dupérré, Buckle & Lewis

known fromonespecimen! 2009
Type Locality: Smiths Folly Cave, Lawrence County,
Order Araneae Indiana
Virginia Records (Fig 7): Montgomery Co:. Vicker
Family Linyphiidae Road CaveTazewell Ca Rosenbaums Water Cave.
Remarks: This species is also known from caves in
Anthrobia coyleMiller 2005a Indiana, Maryland, Pennsylvania, and Tennessee. There
Type Locality: Benedicts Cave, Greenbrier County,is variation in the amount of eye reduction, but it is
West Virginia reduced in all populations (Paqwehal.,2009).
Virginia Records (Fig. 7)Alleghany Co: Wares Cave;
Bath Ca: Clarks Cave. Phanetta subterrane@Emerton 1875)

Remarks: Formerly assigned £0 monmouthiaMiller Type Locality:Wyandotte Cave, Crawford Co., Indiana
(2005a) recognized these records and a number ofirginia Records (Fig. 8)Alleghany Co: Blue Spring
additional recordsfrom Greenbrier, Mercer, Monroe, Cave, Fudges Cave, Island Ford Cave, Lowmoor Cave,
and Pocahontas counties in West Virginia (Fong et alWares CaveAugusta Co: Fountain Cave, Madison

2007) as being a distinct species. Saltpetre CaveBath Ca: Boundless CaveBreathing
Cave, ButlerSinking Creek Cave, Cave Run Pit Cave,
Anthrobiamonmouthidl ellkampf 1844 Clarks Cave, Dunns Cave, Russells Reserve Cave, Starr
Type Locality: Mammoth Cave, Edmonson County, Chapel Saltpetre CaveBland Ca: Hamilton Cave;
Kentucky Botetourt Co: Peerys Saltpetre Cave, Thomas Cave;

Virginia Records (Fig. 7)Scott Co: Harris Pit Cave, Craig Ca: Rufe Caldwell Cave;Frederick Co.:
McNew Cave;Smyth Co: Buchanon Saltpetre Cave. Ogdens Cave(iles Co: Clover Hollow Cave, Giant
Remarks: This widespreatioglobiotic spideris also Caverns Cave, Harris Cave, New River Cave,

found in many caves in Kentucky and Tennessee. Salamander Cave, Smokehole Cave, Starnes Cave,

Straleys No. 1 Cave, Tawneys Cawdighland Co.:
Bathyphantes weyefEmerton 1875) VandevanderCave;Lee Co: Bowl i ng Cave,
Type Locality: Grand Caverns, Augusta County, Cavern (j@art of the Gap Cave System), Cumberland
Virginia Gap Saltpetre Cave (part of the Gap Cave System),
Other Virginia Records: Known in Virginia only from GibsonFrazier Cave, Lucy Beatty Cave, Molly Wagle
the type locality (Fig7). Cave, Olinger Cave, Spangler CavBlontgomery

Remarks: This species isidely distributed in caves Co.: Slussers Chapel CavBage Co. Luray Caverns;

Cud
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< Fontigens bottimeri
A Fontigens morrisoni
m Fontigens tartarea

@ Holsingeria unthanksensis

Fig. 5. Distribution ofFontigens bottimeri, F. morrisoni, F. tartareandHolsingeria
unthanksensim Virginia. Gray dots are all the aquatic sampling sites.

Winchester

<= Poecilophysis extraneostella
A Poecilophysis weyerensis
m Rhagidia varia

@ Traegaardhia paralleloseta

Big Stone Gap

Fig. 6. Distribution ofPoecilophysis extraneostella, P. weyerensis, Rhagidia vamiz,
Traegaardhia parallelosetan Virginia. Gray dots are all the terrestrial sampling sites.

4 Anthrobia coylei
A Anthrobia monmouthia
m Bathyphantes weyeri
@ /slandiana muma
w Oreonetides beattyi

Big Stone Gap

150

Fig. 7. Distribution ofAnthrobia coylei, A. monmouthia, Bathyphantes weys&endiana
muma andOreonetides beattyn Virginia. Gray dots are all theerrestrial sampling sites.

NO. 42, 2013
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Pulaski Ca: Sam Bells CaveRoanoke Ca Goodwins  unknown from surface habitats and Miller (2005b)
Cave, Hodges No. 1 Cave, Millers Cove Cave;found no morphological differences among populations
Rockingham Cao Deer Drop Cave; Massanutten in different parts of its rangdt is possible thathis
Caverns; Melrose Caverns, Stephens CRussell Ca. taxon may encompas cryptic species detectable only
Banners Cmer Cave, Concrete Tank Cave, Daughertyfrom DNA sequencing.

Cave, Densmore Hill Cave, Dorton Spring Cave, Echo

Lake Cave, Jessie Cave, Litton Cave, Mountain View Family Nesticidae

Cave, Porgie Bundys Cave, Stewart Monks Cave,

Tumbez Cave;Scott Co: Carlinbrook Cave, Cave Nesticus holsingefGertsch 1984

Hollow Cave, GrigsbyCave, Herron No. 1 Cave, Hill Type Locality: Pond Cave, Scott County, Virginia
Cave, Jessee Branch Cave, Kerns NBate, Sounding Other Virginia Records (Fig. 10}ee Co: Bowling
Cave, Valley Creek Pirate Cave, Winding Stair CaveCave, Gibson No. 1 Caveylontgomery Co. Eve
Smyth Co: Beaver Creek Cavélazewell Ca Cassell Einstein CavePulaski Ca: Collier Cave;Russell Ca
Farm Cave No. 2, Chimney Rock Cave, HigginbothamAustins Hilltop Cave, Carpenters Cave, Concrete Tank
No. 1 Cave, Lawsoave, Steeles Cav#yarren Ca: Cave, Ferguson Cave, Stewart Monks C&agtt Co:
Skyline Cavernsyashington Co: Hall Bottom No. 1  Alley Cave, BlairCollins Cave, Coley No. 2 Cave,
Cave, Perkins Cave, Red Wolf Cawjse Co: Kelly Jackson Cave, McDavids Cave, Pond Cawgjlor No.
Cave, Wildcat Saltpetre Cavélythe Co: Picketts 1 Cave;Washington Co. Thomas No. 1 CaveyVise
Cave. Co.: Burton Cave.

Remarks: This is the most common and widespreaiRemarks: This species is known only from caves in
troglobiotic spider in Virginia caves. It is also common southwestern Virginia. Eyes are present but reduced.
in caves throughout the eastern United States and

ranges from Pennsylvania south to Georgia andNesticus payndbertsch 1984

Alabama and west to Missouri and Illinois. Type Locality: Reeders Cave, Anderson Cagunt
Tennessee

Porrhommacavernicola(Keyserling 1886) Virginia Record (Fig. 11)Scott Co: Wolfe Cave.

Type Locality: Reynolds Cave, Barren County, Remarks: This species is common in caves in eastern

Kentucky Tennessee. Although it has well developed eyes, it is

Virginia Records (Fig. 9)Augusta Co: Fountain Cave, known only from caves (Gertsch, 1984).

Glade Cave, Madison Saltpetre CaBath Ca: Clarks

Cave, Crossroads Cave, Porters Cave, Witheros CavBlesticus tennesseenéifetrunkevitch 1925)

Bland Ca: Banes Spring Cave, Coon Caw&aig Co.:  Type Locality: Indian Cave, Grainger County,
New Castle Murder Hole, Rufe Caldwell Cave; Tennessee

Frederick Ca: Beans CaveGiles Co: Clover Hollow  Virginia Records (Fig. 11)Alleghany Co: Rumbolds
Cave; Lee Co: Fisher Cave, Unthanks Cave; Cave; Craig Ca: Fish Hatchery Cave, Walkthrough
Montgomery Co: Aunt Nellies Hole CavePage Cao Cave; Giles Co: Ballards Cave, Doe Mountain Cave,
Luray Caverns, Ruffners &N 1 Cave;Roanoke Ca Giant Caverns Cave, Glenlyn Cave, Harris Cave,
Dixie Caverns;Rockbridge Ca Bell Cave, Rock Hill Stanes Cave, Straleys No. 1 Cave, Sugar Run Cave
Cave;Rockingham Co: 3-D Maze CaveRussell Cao: System;Highland Co.: Locust CavejLee Co: Cattle
Cartop Cave, Maggie Baker CavBcott Co: Abrams  Cave; Russell Co Broken Formation Cave, Dorton
Cave, Little Duck Cave, Queens Cavemyth Co: Spring Cave;Scott Co: Booher Cave;Smyth Co:
Buchanan Saltpetre Cavéazewell Ca Gully Cave, Sugar Grove No. 10 Cavéazewell Ca Cassell Farm
Lawson CaveWashington Co Robinson CaveWise No. 2 Cave, Chimney Rock Cave, Fallen Rock Cave,
Co.: Parsons CavelVythe Co: Sam Six Cave. Hugh Young Cave, Steeles CaWise Co: Hairy Hole
Remarks: This species, lilke subterraneapccurs over Cave.

much of the eastern United States. It ranges fronRemarks:n addition tothe localities listed aboyehis
Pennsylvania south to Georgimdawest to Missouri species is known from caves in West Virginia and
and Oklahoma. These two species have among thEennessee According to Gertsh (1984) it is
largest ranges of any North American troglobiont ormorphologically variable and is sometimes found in
stygobiont. This large range would seem to indicatesurface habitats in Virginia and West Virginia, but not
that it is either a species complex or is not really an Tennessee. However, nearly all records are from
troglobiont, and thus able tdisperse through and caves and therefore we consider it a troglobiont. It
survive in surface habitatédlowever, t is practically = shows variable amounts of@pnd pigment reduction.
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Winchester

=+ Phanetta subterranea

Fig. 8. Distribution ofPhanetta subterranea Virginia. Gray dots are all the terrestrial
sampling sites.

Winchester

+  Porrhomma cavernicola

Fig. 9. Distribution ofPorrhomma cavernicola Virginia. Gray dots are all the
terrestrial sampling sites

Winchester

4 Nesticus holsingeri

Fig. 10. Distribution oNesticus holsingeii Virginia. Gray dots are all the terrestrial
sampling sites.

NO. 42, 2013
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Winchester

& Nesticus paynei
A Nesticus tennesseensis

Big Stone Gap
150

Fig. 11. Distribution oNesticus payneindN. tennesseensis Virginia. Gray dots are
all the terrestriabampling sites.

& Hesperochernes mirabilis Harrisonburg
A Kleptochthonius anophthalmus
W Apochthonius coecus

Fig. 12. Distribution of Apochthonius coecus, Hesperochernes mirabilis,and
Kleptochthonius anophthalmirs Virginia. Gray dots are all the terrestrial sampling sites.

= Kileptochthonius gertschi Harrisonburg
A Apochthonius holsingeti
m Kleptochthonius similis

IKilometers

Fig. 13. Distribution ofApochthonius holsingeri, Kleptochthonius gertsamdK. similis
in Virginia. Gray dots are all the terrestrial sampling sites.
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Order Pseudoscorpiones Kleptochthonius gertsciMalcolm & Chamberlin 1961
Type Locality: Gilley Cave, Lee County, Virginia
Family Chernetidae Other Virginia Records: Known only from the type

locality (Fig. 13).
Hesperochernes mirabili@anks 1895)
Type Local Pepni ing@auvn 68 p KleptocherhiuCluavalcolm & Chamberlin 1961
Virginia Type Locality: Cudj obs Cavern
Other Virginia Records (Fig. 12Bath Ca: Cave Run  System), Lee County, Virginia
Pit Cave;Giles Co: Smokehole Cavelighland Co.: Other Virginia Records: Known only from the type
VandevandefCave;Lee Ca: Gilley Cave, Secret Cave; locality (Fig. 14).
Roanoke Ca Goodwins Cave;Rockingham Ca:
Eggleston Cave;Russell Co. Boy Scout Cave, Kleptochthonius proximosetiiduchmore 1976
Ferguson Hollow CaveScott Co: Basil Duncan Cave, Type Locality: Gallohan No. 1 Cave, Lee County,
Big Spiders in a Little Maze Cave, Canyon to Virginia
Nowhere Cave, Creek No. 1 Cave, Darty CaveOther Virginia Records: Known only from the type
McCulley Cave, W.R. Combs Cave/ashington Co.  locality (Fig. 15).
Davenport Cave, Three Chambers Cave.
Remarks: This speciesis also known from caves Kleptochthonius regulusluchmore 1970
throughout the southeastern U.S. (Holsinger & Culver,Type Locality: Fallen Rock Cave, Tazewell County
1988; Niemiller & Zigler, 2013) It appears to be Virginia
morphologically unmodified for subterranean life, but it Other Virginia Record (Fig. 15):Tazewell Ca

has not been found outside of caves. Higginbotham No. 1 Cave.

Family Chthoniidae Kleptochthonius simili#duchmore 1976

Type Locality: Sweet Potato Cave, Tazewell County,

Apochthonius coecy®ackard 1884) Virginia
Type Locality: Grand Caverns, Augusta County, Other Virginia Records: Known only from the type
Virginia locality (Fig. 13).
Other Virginia Record (Fig. 12Augusta Co: Madison
Saltpetre Cave. Mundochthonius holsingeBenedict & Malcolm 1974

Remarks: Chthoniidae, including all the species listedType Locality: Helsley Cave, Shenandoah County,

below, are typically foundnn damp places, under rocks Virginia

or wood. Other Virginia Records: Known only from the type
locality (Fig. 14).

Apochthonius holsingeMuchmore 1967

Type Locality: Cave Run Pit Cave, Bath County, Family Neobisiidae

Virginia

Other Virginia Record (Fig. 13)Alleghany Co: Blue  Lissocreagris valentingiChamberlin 1962)

Spring Cave. Type Locality: @ dj oés Cavern (part of
System), Lee County, Virginia

Kleptochthonius anophthalmiduchmore 1970 Other Virginia Record (Fig. 15):ee Co: Indian Cave.

Type Locality:Porters Cave, Bath County, Virginia

Other Virginia Records: Known only from the type Family Syanaridae

locality (Fig. 12).

Chitrella superbaviuchmore 1973
Kleptochthonius binoculatuguchmore 1974 Type Locality: Maddens Cave, Shenandoah County,
Type Locality: Hill Cave, Scott County, Virginia Virginia
Other Virginia Records (Fig. 14Bcott Co: Dancing  Other Virginia RecordsKnown only from the type
Rock Gave, Jack Hartstock Cave, Jimmys Suck Holeocality (Fig. 15).
Cave. Remarks: This rare species is less morphologically
Remarks: For a pseudoscorpion, it has a largenodified than most of the species in the family
distribution, being known from four caves! Chthoniidae.
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+ Kieptochthonius binoculatus Harrisonburg
A Mundochthonius holsinger
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Fig. 14. Distribution oKleptochthonius binoculatus, K. lutandMundochthonius
holsingeriin Virginia. Gray dots are all the terrestrial sampling sites.

=+ Kleptochthonius regulus
A Kleptochthonius proximosetus
m Lissocreagris valentinei
@ Chitrella superba

Fig. 15. Distribution ofChitrella superba, Kleptochthonius proximosetus, K. regulus,
andLissocreagris valentinen Virginia. Gray dots are all the terrestrimpling sites.

Fig. 16. Distribution oPseudotremia cavernarum, P. cerberasdP. contortain
Virginia. Gray dots are all the terrestrial sampling sites.



