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Introduetion

The Mammelh Cave system, in Mamumoth Cuve Nolional Pack
loeated in Edmonson, Barren, and Hart connties, Kentoeky (Figs. 1,
2y, 38 the longest known linear cave system in the world, The Park
iLsell lies novthwest of the Pennyroyval plateas on the western flank of
the Cineinnali arch, just =outh of the axiz of the Cumberland saddle
(Weller, 1927), The Pennyroval is a gently rolling, sinkhele-pitled,
karst plain developed on the St Louis and Ste. Genevieve limestones
{Missiszippian). The strata of the region dip norlhwestward at about
5.5 melers per kilometer,

The terrane of the Park soulh of Green River consists of ieregulur,
wonded vidges separated by karstic valleys, The ridges rvopresent
remnpanls of a pareow, zandstone-capped upland which rizes about
Gilmeters above Lhe Pennyroval, forming the distinetive Dieipping Spring
ezcarpment. The stratigraphie seslion in the ridges (Fig. 3) begins
basally with Ste. Genevieve linestone, overlain consecutively by the
Girkin limeztone, the Big Clifty sandstone, and (locally) the Goleonda
and younger formalions, Tt is within the Ste. Genevieve and Girkin
limestones that the Mammoth Cave svstem has heen pxeavated,

Green River flows throngh the Purk oo westedy divection, oocu-
pying o meandering, vouthinl valley about 110 meters deep and paszing
just north of Lhe Historic Enlrance to Mammoth Cave. Large streams
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in the lowesl level of the caverns debouch into Green Raver via springs,
the most preminent of which are Echo and Styx Hiver sutlets (Mam-
maoth Cave Hidge), Pike Spring (Flint Bidge), and Turnhole Spring
(Joppa Bidged. The ridges in Lthe portion of the Park south of the river
contain most of the caves. Maommoth Cave lies within Mamrmoth Cave
Fidge and its spue, Jim Tee Bidge, Flint Bidge, to the east, 15 honey-
combed by a largely integrated network of passages slightly cxeeeding
Murnmnoth Cave in total length of mapped passages, its various con-
nected segmenls being known as Floyd Colling Crystal Cave, Great
Salts Cave, Colossal Cave, and “Unknown Cave” Greal Onvx Cave,
also in Flint Ridge and gepetically part of the same svatem, hos not
been directly linked with these other caves. Joppa Ridge, west of
Mammoth Cave Bidge, is noted for Proctor Cave, Long (= Grand
Avenue) Cave, and the Cedar-Sink-Turnhele system, Beeause of Lhe
regional dip, mest of the larger caves are in the southeast hall of this
ridge. Adequale mapping of the caves of the Park s still far from
complele, bt faicly accurate surveys of nearly 195 kilometers of
the systern have been made, Recent explorative allempts to nonnect
Mommoth Cave and the Flint Ridge syatem have not been suceessful,

Sinee Mammoth Cave isell has received more attention from zool-
opista thon olher caves of the area, a brief deseription 1s necessary for
referemoe. Approximately 75 kilometors of paszages are shown on the
MNational Park Seevice surveys and on the 1905 map propared Ly Max
Faemper and Edward Bishop {on file at Headgearters, Mammolh
Cave Malienal Park), but no single, comprehensive map of the entire,
known parts of the cave is now available, A single natural entrance
{Historie Entrance) is koown; New Entrance, Frozen Niagara En-
tranee, Carmichael Entrance, Violet City Entrance, New Discovery
Entrance, and an S1-meter elevator shalt to Marvion Avenoe near Snow-
ball Dining Room are the present nsable arlificial entrances. The old
Cox and Cathedral Domes entrances are hazardous and have heen
closed by rockfall, Bost of the faunal collections of early investigators
wrrs wade in Lhe so-called “Historie Section™ of the cave {Fig. 4 A) -
particularly near Richardson Spring, in the Lahyrinth, aling the
Livers, and in YWashinglon Hall, In addition to theze areas, [ have
found the [ollowing places especially productive: Fairy Geotto, Cathe.
dral Domes, Creviee Pit and Mamumolh Dome, Roaring River, Gratz
Avenue, Marion Avenue, New Entrance, New Diseovery in the vieinily
of the artificial entrance, and the Frozen Ningara seclion (especially
Maoonlight Deme, Crystal Lake, and the BadioHoowm) A sketeh of the
tourist portions of the cave and some delail of the Historle Section are
shown in Figure 4.



Bpelealogy TTT,  Tharr, Je. 144

Five or six “leyels” ceeur in the Mammoth Cave system, both in
Mammoth Cave Ridge and Flint Bidge, Mammoth Cave iz entered on
the Tirsl (uppermest) Level through the Historie Entrance (Fig, 5,
just below the cap rock of Big Clifty zandstone. Beyond the Bolunda,
the Main Cave (“Broadway™) drops into the Second Level, while the
Tirst TLevel continues az Gothie Avenne, The Third and Fourth levels
are represented by passages of somewhal smaller cross-sectional di-
mensions, and the Hivers aee found in the deepest, or Fifth Level of
the eave. Much of the cave is dey, oecosionally even dusty, and devoid
of stalaclitic depozits and fauna {Fig, 80, The opper levels are of
roological interes ehiofly whers the sandstone cap has been breached,
aned zurface waler finds 1ts way into the cave: (1) in the vicinity of
domepits, which are natural vertical shabts cob by sinking streams
subsequent to the development of the horizontal passages; and (2) in
the vicinily of Lerminal breakdowns, where the pazsage rool has eol-
lapsed breanse of surface erosion above 1he cave.

Two other small ecaves in Mammoth Cave Hidge merit mention.
While Cave (Fig, 7), (.8 kilometer west of the Mammoth Cave Hotel,
s o broad, damp stalactitic passage segment about 150 melers long,
apparently in communiealion with Crevice Pit of Mammath Cave via
a nareow fissure impenetrable by man, The teerestrial and Llemporary
pool fanna is especially rich and varied. Dizon Cove, east of Historie
Entrance, is a high, rocky-floored gallery 240 meters long and up to
20 meters high (Fig, 8), presumably the troneated lower end of the
avenue byvowhich Mammoth Cave is presently endered, [0 is of primary
goclogical interest becanse of its habitation by bats but a few ter-
restrial arthropods oeeur al the end,

MNumerous caves are developed along the Pennyroyal platean and
the base of the Dripping Spring escarpment northward to Lhe Ohio
River and soutliwestward to the Tennessee border. Marked changes
in the composilion of the cave faunas occur as one travels eastward
from Mammolh Cave into the Warsaw-Forl Payue karsl plateau de-
veloped on the slope of the Cimberland saddle, and lesser, but readily
noliceable clianges secur Leaveling in either dicection along the Penny-
royal plateau, The sharpest launal break is approximately indicatod
by the zone of contact between the St Louis and Warsaw Tnneslones
Lo the east. A minoe break s indicated by the pre-Peansvlvanian river
channel {Burroughs, 1033) which extonds castward across northern
Hart County, just north of Munfordville. Faunal changes Lo the south-
west, along Lthe Dennyvreoyal platean, are more gradual. Theae changes
are discussed momore detail helow,
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The present stody was begun in Angost, (861, although 1 have
made gecasional field trips and observations on the Mammoth Caye
fauna sinee 1955, The investigations of 1961-1963, eareied oul jointly
with Hobeet A Knehoe, will be eeported io Paet 11 of this paper, In
Parl. I, the composition and development of the Mammoil Cave
comunity aee dizenzsed, coneluding with a diseuszien of e zoogen
graphic uspeets of the troglahitic Tauna,
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Parl; Culeaptera Staphylintdoe — MY, Sanderson; Teleoster — T A
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Review of Literalure

The first written record of Mammaoth Cave iz the original Land
Corlifieate (Mo, 2428, Survey Packel Noo 25999 1o Valentine Simans,
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dated September 14, 1793, and prezerved in the RKentucky State
Capitel ab Trankfort. This document mentions “two [ salt] Peter caves™
iMammaoth and Dixen). After changing hands several bimes during the
vear 1812, at which tnae it beecame known as “the Mammoth Cave™,
the cave was operated ns o saltpeter mine by Charles Wilkins and
Hyman Gralz, A decline in demand for zaltpeter followed 1he War of
1812, and the cave wasz exploited For Lourist piepeses. The Grst major
dizeoveries were made dormg the briel owneeship of Frank Goen,
whose Negra slave, Stephen Bishop, crossed the Boltomless Pit on s
rude “eedar™ ladder in (837, found Styx and Keho rivers, and explored
mare than 15 kilometers of galleries in the eave belore his deatlh in
1855, De. John Croghan aceuived the cove o 1839, and i remained in
the hands of the Croghan beies until puechased by the Mammoth Cave
Natinnal Park Assaciation in 1928 An excellent deseription of Mam-
moth Cave and ils surcoundingz al the Lime of the Croghan purchase
was writlen by Hoberl Davidsan {18407, a Preshbyterian mimster [rom
Lexington, Davidson's accounl contains the fivst published referennes
Lo the blind lishes.

The firsl binJogist Lo visil Mamiolh Cave (1822 15846) was Conslan-
tin 5, Rafinesque, naluralist and professor al Tranevlvania Universily
in Lexinglon {Rafinesque, 1832}, James Delooy's (1842) original de-
soriplion of a blind fish waz followed Ly the investigations of Theodor
Tellkampl (1544 8, 18441, 1540), the studies of Jeferies Weman (1843,
Eand, 15853) and Louis Agazsiz (1851, 1553) on blind fishes, and Lhe
visit of Lhe Ruszian eoleoplecist T, Wictor von Motachulsky (1854,
1862, Further nincteenth-century [ounal studies include Lhose of
Alphene Spring Paclard, Jr (summary, 1883) and Richard Ellsworth
Cull (1597 Additional eallections made by Bolivar and Jeannel (1931),
Buchanun (1936), Hubricht (1943}, and Heneot (Jeannel and Henvot,
1940 bronght the koowledge of the Mammoth Cave fauna to the
approximate position o which T found 16 ab the beginning of Lhe
presenl stody in 955,

A eomplete hiblingraphy of Mammoth Cave would contain thou-
sands of items, 1o the categorizationwhich follows 1 have isted selected
geological and geographical references and the primary biclogical
relerencys,

1. Gealogy, geagraphy, and eave description. — Breetz (1942}, Brucker
(19663, Travis (19300, Garduer (19355, Jillzon (1923), Lobeck {19259,
Packard {1552, Pall (1855), Pobl and White (1063), Shaler {1575),
Swinmerton (1932}, Watson (1U66), YWellar {1927,

3, General hiclogy of the cove. — Bailey [1933), Hare (1053, 1964,
1066), Bolivar and Jeannel (1031, Call {1847}, Deacolf {1942), Eigen-
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mann (188}, Packaed {1571, 1858), Parl (1939), Potnam (1873), Rafi-
nesqua (1832), Tellkampt (1844 a 18440, 1845), and oceasional referen-
ces o the Mammoth Cave fanma in Poulson (1964) and Vandel (14964),

3. Protozsoans, — Koleid {1899, Packard (1833), Telllkamplt [1843),

4. Flatworms, — Bochanan (1936), De Beanchamp (19831), Hyman
(1937), Packard {1871, 1888).

. Larthaorms, — Gates (1957,

cSnaily, - Call (1897), Hubreiehl {1980, 1062, 1063, 1964, 1965).
Copepods, — Wofeid (1593, Chappuis (1931,

A, Ostracads. — Hart and lart (196063, Haet and Hobls (1961, Klie
{1931), Koloid [1599),

9. fsopods, — Hay (1903}, Mochmore [(1964), Packard (15871, 1285,
158580, Vandel {1965),

WL Amphipods, — Cope {1872}, Hobricht {1943), Packard {15833,

U, Crayfishes and shrimps. — Bailey (1933), Brown (19531), Cope
(1872), Fage (1931}, Garman [(1924), Hagen (1870, 1872, Hay (1903},
Hobbs and Daer (19000), Packaed {1871, 1835), Park, Roberts, and
Hareis (1941), Putnam (1875), Rhoades (1044), Smalley (1961}, Tell-
kampt [1844a, [8440), Wolle aud Cornwell [1064).

12, Preudoscorpions. — Banks (15895), Hubbard {13800, Maleolm and
Chamberlin (1961}, Muchmore {1983, 1965), Packard {15833).

13, Harvestmen. — Bailey {1933), Call {1807, Goodnight and Good-
night (19607, Hubbard (1850), Puckard (1871, 1888, Telllampt (1844,
1844 D).

14, Spiders, — Bailey (1933), Berland {1931), Call (1597), Emerton
{15753, Hubbard (1850), Keyserling (15851), Packard (1571, 18754,
18750, 1533,

15, Mites. — Bailey (1933}, Call (1897), Holsinger (19063), Packard
(1855), Vitzthum (1923).

16, Millipedes, — Cope (1872, Hubbaed (183503, Loomis (1943),
Packard {1871, 1885

17. Collembolans, — Call {1897), Christiansen (1960a, {560 L, 160,
19064, 19066), Packard [1588),

18, Dhplurns, — Conds (1049), Packard (1871, 18744, 1838}, Silvestri
£1934, 1947,

1 Physarurans, - ubbard (18800, Paclkaed (18583), Tellkampl
[(154%0, 1544D),

2 Cive erickets. - Chopard (1931, Hulibell {1938), Packard [12335),
Park and Barr {1961), Reichle, Palmer, and Park (19G5).

2. Peocapterans, — Call {1897), Packard [1888).

22, Moths. - Bailey {1933}, Packaed [1558),

=1 o &N
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23, Flies. — Bailey (1933), Call (18471, Hubbard (15503, Packard
(1885,

24, Flegs, — Bailey (1933), Fox (1940),

25, Beetles. — Darp {19594, 19505, 1962, 1903, 19645, 1957, Hateh
(19.33), Horn {15868, 1883}, Hubbard (18530), Jeannel (1920, 1928, 1931,
1945, Molzehulsky (1854, 1862), Packard (1871, 1874D, 1876, 1555),
Parle (1936, 1958, 196800, Tellkampl (1844, 1844 b)Y, Valenline {1931,
1932,

. Fighes, - Agassiz (1851, 1853), Bailey {19333, Barr and Kuchne
(lon2)y, Deliay (1842), Eigenmann (1905, 19049), Giraed (1860}, Kuehne
{1906y, Packared (L855), Poulson (1963), Putnam {1872), Bosen (1962),
Trelllampt (15441, 18451, Thompzon (1844), Woods and Ingee (1957),
Wyman (1843, 1850, 1853),

27, Aaty, — Bailey (1933), Hall (1961, 1462, 1953), Jegla and Hall
{laady, Rafinesque ([832).

25, Algae, — Jones (19G5), Nagy (L1965), Van Landingham {1965,
106

20, Fumgeephptes, — Brashear, Wiseman, and Baer (19G7), Call
{1597, Maben (1920, 1926h), Thaxter (15895}

a0, Pryapligtes, — Mahen {1926a).

The Mammaolh Cave Biota

More speeies of animals and plants have been pecorded from the
Mammoth Cave svatem than from any other cave system in North
America, This situation rvesults from theee main factors, {1} The
Mammaoth Cave lora and fauna have been collected by binlngists more
leequently and for a longer period of time than those of other caves,
(2} As an extraordinarily large cave system, Mammolh Cave provides
a greab variely of microenviromnents in which an unusually large
number of organisme iz able to exist. (3) The geological and geo-
graphical selting are especially favorable for dispersal of troglobites
into Lthe Mammoth Cave region, a feature which will be discussed in
more delail laler in this section. The preat species diversity in the
troglobite fanna of Lhe system is thus nob enlicely an artifact resulling
from more extensive colleeling, bl is in large proportion a natueal
conzequence of regional weology, Lhe heterogenesus assemblage ol
available sublerranean microenvironments, and the roles of troglobite
dispersal.
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The Fauna

Approximalaly 200 species of animals have been recneded Trom
Mammoth Coave. [An exuet mumber 15 meaningless hecanse {a) some
groups are taxonomically hetter known than others, (b} some groups
are minee ceadily eolleeted than others, and (o) tourism and flooding
favor the aeccidental inteaduetion of non-eavernicnlens speeies inty
Mammoth Cave.] Twenty-lwo per cenl of Lhe koown speries are
troglobites: 306 per cent are troglophiles:; 22 pee cent are Leogloxenes
wlhich regularhy and commaonly penctreate deeply into the caves (habil-
ual Leogloxenes), threshold trogloxenes, occasional troglexenes, or
parasites of other trogloxenes; and Lhe remaimng 20 per cent ar
accidentals. Teaglobites are denoted below by an asteeisle (#).

FProtozoans. — Although inadequately investigated, prolozoans are
woderately abondanl in the siltz in bottoms of rivers, smaller streams,
Crystal Loke, and temporary pools, They may alse be anticipatad in
thee Tivgropetrie Tiota — the assemblage of organisms i Uhe Lo filin
ol waber covering cave walls and dreipstone — although this miceo-
enviconmenl bas nol been peapercly evalualed within Lhe Mammuoth
Cave svateny, The Shrimp Pools Ginhabiled Liv * Paleemantas ganterd)
of the Hoaring River passage contain species belonging Lo Lhe genera
FPhovus, Paronecinm, Halterio, Bifflugia, and Peraneme, Epistylis sp.
is opigoie oo Lubificid wornms in nad of the Boaring Biver passage, Maost
of the small rimstone pools with some souece of Tood — podling wood
o guans ol cave erickets — contain Difflugie, o Tew Halteria, and
vceasionally Places. Wofoid (15558 reports soveral protozoans from
a planklon sample made in Beho River: 1 dmoeba limar Duj., 2 00
Flugio globrlose Do, 2L mopty shells of Cerdropipris acnleata var, ecornis
Leidy, 3 clusters of the cheanoflagellate Salpingoece wwphoridiwm J,
Clurk, anid - epizoic on evelopoid copepods - the fagellate Coleciam
cestenlalum Ehrenberg and Lhe suclorian Pedopliega eyeloprm Clap. s
Larh. From what little i known of Muwomolh Cave prolozoans there
15 nooindicalion of zpecial modification or adaplalion o the cave
vrvivonment among these organizms, although this possibility has by
e means been migorously exeluded. The protozeans mentioned by
Tellkawpd (1845) wnd Paclard (18238} inelode forms atteibuted to
Chilomeiag (incloding €0 emarginata Tellk.), Mopas, Bods, Colpoda,
Nosserder, ool Chllodorella,

Porifera, — RKoloid (1899 reported a few spicules in a planktan
sample Trom Beho [ivee, which he altvibuled to Sponailia locustris?
Leidy, apparently aceidental in the cave,
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Tricladida, — Mammuolh Cave iz the type kneality for bwo troglahitie
planarians, both belonging o the Norlh American family Renkiidas -
*¥Sphalloplana pereeeca (Packard) and *Speophile buchanand Hyman
fgee de Beauchamp, 1931, and Hyman, 1437, for deseviptions nml
Buchanan, 19306, for behavior), These Natworms typically oceae in (a)
rather lorge Lot temporary deip pools (vogo, intermittent rimstone
poals in White Cave or Lake Purity in Gralz Avenne of Maninoth
Cavel: or {b) on the undersides of rocks in shallow, flowing streams
feor Shaler's Brook in Gralz Avenue, the small strenm trickling dewn
theongh breakdown i Hatinesque Hall of Mammoth Coave, or the
small domepits near the entrance of Greal Onvx Cave) I Lhe
steeams Lhey are encounleced erawling on the botlom mods or floal-
ing on the surface filme In intermittent ponls the Babworms probabily
survive periods of deynesz by “eneysiomenl™ bebween lavers of hy-
groseopie silt, as desedibed for the Burepean Fontieoln notodens
by Ginet and Puglisi (1954), Similar kenkiids have been observed
in many olher Kentneky ecaves, bul have not been delermined
b speries, 20 the ranges of 550 peredeco wd *8. buchaneni beyomd
the Mammath Cave region are at present inadequalely known,

Nematodn, — Nemuolode worms of undetermined family oceur spo-
radically in the boltom mods of Crystal Loke, the Roaring Liver
shrimp Pools, and some o the mimstone pesds sampled Ehroughond
the system. Hublaed (15509 reports a nematode parasite in larvae nf
the heetle * Ptoma pliagns Sievtes (Tellk), Kofoid {1889) reporls nema-
Lochis Fromy an Kelno Biver plankion sample,

Nematomorpho. — An undetermined genus and species of goediid
worm parngitizes Lhe cave ervicket Haderoecis subterraneny (Seodder).
I gs varvely found in e adult stage. Lo Webb Cave, 30 Eilometers vast
af Mammath Cave, at Bear Wallow, Barren County, Lhe same or a
closely shmilae species was taleen from the hemoeoels of trechine heetles,
#Neaphaenops Lellkampfii (Erichson) and * Prendanophthalmos pu-
beseens (Horn). | have found only ene obher imstancs of nematomorph
parasitism ol * Veapheerops, in a cave in Oreen Counly, Kentucky,

Fotifera, — Wofoid (1599 reports finding a single philodiod rotifer
i Lhe el River plankton sample he studied. Bottom nods of pools
preeasionally produce an elongate philodiod of undetermined genus
and speeies;: i is probably a vegular inhabitant of the cave system
and shoulil be furlher investigated, A low monogonont rolifers, Keri.
tedle sp.and Agplanchen spo,were obzerved o the Feho Hiver planklon
simples, hut were extremely uneommaon comparved with copepods and
cladocernns, and apparenily were more or [ese aceidentally washed
inlo the eave. Keratelli sp, was alzo taken i Cevstal Lake, (See p. 2031
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iMigochaeta, — Lumbricids are common in wet, rdting wood in
Mammoth Cave, and in many other caves of the same region. wherever
deliris s washed underground by sinking streams. Gates (1H5Y) reports
Alfalobaphora trapesordes Duges, Dendrabaena radide Savigny, and
Eisenia foetida Savigny Trom Mammoth Caves; all threee species are
Turapean, introduced into North America. An aquatic inbificid,
Chaetogaster sp., 15 not imeommon in shallw, lemporaey poels in the
hottom ol domepile. Thizs apparent teoglophile has been taken in
Marmoth Cave {Roosevelt Dome, domes near Frozen Niagara), Proc-
Lor Cave, and several other caves in Rentucky and Tenneszee. Another
Lubificid, undeseribed sp., is very commen in web silt along the hanks
of underground streams of Mammoth Cave and numerons other caves
af the region. The castings of these tiny, [ragile worms are present in
immense quantity along Styx Hiver, Lake Lethe, aml Toaeing River,
although the worms themselves must he sought by sifting and straining
larae quantitics of web mud, These Lubificids, which apparently eed
an bacteria in the zilt, constitute an impertand food source for riparian
species of Leechine Beetlez. Tubifer tubifer was eneountered in large
colonies in the sswage-polluted steeam in Horse Cave, [lart County.

Castropoda. — The troglobitic snail *=Antroselites sprealis Hubricht
(963) s known only from Eehe and Roaring rivers, Echo River
Spring, Stillheuse Hollow Cave (Mammoth Cave National Park),
cave stream in Cedar Sink, and a siogle cave in Crawlord County,
Indiana, In Mammoth Cave, where it 18 not common, it eccurs only
under large stones i shallow riffles, Althongh Hubricht {1963} re-
ferred # A spiralis to the Hydrobiidae, Tavlor (1966) states that it 1s
nat a hydeobiid hut may possibly belong in the Micromelaniidae, sub-
family Emmericiinas, Goniebasts laguenta Say (Pleuroceridas), a beo-
gloxene, has been fooumd e many eaves and springs in the Interior
Low Plateaus, ineluding eoves of Logun und Melealle counties, but
has nnt vat heen tfaken in caves of Mammaoth Cave Nalional Park.
Melanta lotitens Anthony 1854, described from “the sulterrancan
river Dowing through Mammoth Cave,” was synonymized wilh Litfa-
sin phorata (Say), which ocenrs in Green Hiver outside Lhe cave, by
Goodeiel {19409, Neither Hubricht nor 1 have found Lithasie in the
cave stream, however. #Carpchinm stygiuom Call {Carvehiidae) iz a
winmte (2 mund), terresieinl snail which 15 koown only feom caves
(Figure B Iz retention of eves indicates that it is o recenl Leaglobite,
&€ styginm ig oflen common an wet cricket guano on flowstone, ledges,
rotling boards, and rolting leaves, The distribulion of this species 1s
restricted to the Pennyroyal platean from a shorel distance north of
Mammaoth Cave southward to the Tennesses horder, including o single
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cave in Tennessee {Hubricht, 1963). In 1956 Hulbricht drew my atlen-
tion to o muddy ledge in the lowest level of Mammoth Cave, near
Styx River at the Natural Bridge, where a flourishing eolony of £,
stygium oceurred, remote from the usual food-rich arcas (Lypically
near entrances) where the species i2 normally encountersd. The colony
was apparently eotirely forluitous, since live snails were not observed
the following vear after flooding of the gallery, nor have living spe-
cimens been found at thiz spot sinee, despite frequenl examination
through 1968, Caryelinm extle H. O Lea, a troglophile, was reporled
from Wanee Cave al Pock City, Barren County (Hubricht, 1964), Three
gpecies of Helicodizens (Endedontidae) have boen diseoversd in the
caves of the Mammoth Cave area. H, § Prendiscns) punctatellns
Morrison {*2), 0 troglophile or possible troglobite, is known only from
dead shells in White Cave, *H, { Troglodiscas) hadenoeens Hubricht
(1962) known from Beekton (= Tar Barrel) Cave, Barren County,
ranges soutlvward Lo caves of Tennesses and Alabama. A peculiar loem of
H,owating, deseribed by ITubeieht (1962) as 2 . speciis, 15 known only
from Borenet Cave at Parl City; Hubeicht {in litt) now thinks that
specur may be ouly Y somewhat degenerate Torm™ of B rotius. The
polveyrid snail Mesedon (Patera) o, appressus (Say) is a common
threghold trogloxens in White Cave, Buzzard Cave (on Flint Ridge
below entrance to Floyd Colling' Crystal Cave), and Greal Onyx Cave.
M. (dnflectarius) mfectns (Say) was found by Hubricht (1964) in
Ronalds and Cooch Welb caves, Hart County, and Duval Sallpeter
Cave (near Backton), Barren County. Giovannoll (in Bailey, 1933)
reportz finding Sterotrema bivsutnm (Say) along Eche River, where it
waz apparently an aceidental. Zordtoides grborens {Say) (Zonilidae) is
the mast eommon snail in ke Mammoth Cave svstem other than
O atyeinm A troglophile which is invariably associated with rotting
timbers or rolbing leaves, it has been found in remote parts of Mam-
math Cave, and in White, Buzzaed, and Vanee caves. Another zonitid,
*olyphyalinia (Glyphyalus i specis Huhricht (19653, a troglobite, oe-
eurs in While, James, and Beelton caves and ranges southward into
the Cumberland plateau of Tennessee. G (s, sle.) eryptomphola (Clapp)
is known fram Thomas Cave, near Hadley, Warren Coonty, where it
is probably a teoglophile,

Cladveera. — A single cladoceran, Bosmina langirostris O, F. Miller,
fdet. H. . Yeatman), wazs encountered in congiderable numbers in a
plankton sample taken in Echo River on 7 July 1263, shortly afler a
surminer vise 10 Green River which carried surface waters into the cave,

Copepor, — Sixteen species of copepods have been recorded [rom
the streains and pools of the Mammoth Cave system, but the majority
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ol these are commnon epigean speeies nol resleicted Lo caves, Some are
probably troglophiles, bhut others are doubtless sceidental, having
waghed into the cave from Green River, Two provicus reports on the
copepods of Eeho River are those of Roloid (1899], based on a suanple
tuken by C. H. Eigenmann in December, 1898; and Chappuis (1931,
based on a swmple taken by C. Bolivar and B Jeannel inautumn,
1928 Plankton tows of Echo River were made by B, AL Koehne and
T, C. Barr, Movember and December, 1961, and by Barer in July, 1963
and of Lhe Roaring River Shrimp Pools by Barr, April 1962, In ad-
dition, o small sample of copepods waz obtained Trom Wandering
Willin's Spring {Barr), Theee eyelopoida and two ealaneids were added
to the known copepod Faung of Mammoth Cave, and a mutilated spee-
tmen 0f g possibly undezeribed harpacticoid was noled in the Roaring
River sample, I am especially indebted to H. G Yeatman Tor deter-
mination of these speetmens und For comonents on the taxenomic slalus
of species previonsly peported by Kofoid and Chappuis,
Suborder Cyelopaida
Tropocyelopy prosinns (Tischer, 1560)
Hiver Styx (Barr & Kuehne): Eelo River (Barr); Rooring
Iiver (Barr}; alzo reported from Echo River by Chappuis.
Cyclops (Aeanfhocyclops) verralts Fizcher 1553
Eeho Biver (Bare); Roaring River (Bare); recorded Trom Eelio
Hiver by Kofoid sy O, virafis americanies Marsh {syn) and .
robustis Sars forma setiger Thallwitz (svn.) by Chappuis.
Cipclops ( Avanthocycdops ) exifis Color 1934
Wandering Willie's Spring i Mammaeth Cave; 5 specimens
extracted by pipette Teom botlom silt (Barre).
*Cyclops { Megaeyelops ) donnatdsont Chappuis 19259
Roaring BRiver; one specimen in Gth copepodid stage (Bare).
Frnewn only From eave streams in Indiana, Kentucky, and
Trnnesser,
Cyelops { Dincyelops) bicusprdatus subsp,
liecorded from Echo River by Kofeid; probably € & thomasi
50 A, Torbes 1332,
Mesoeyelops edus (5. A, Forbes, 1881)
Echo Hiver (Barr); also reporled from Echoe River by Chappuis,
Muacracyelaps fusews {Irine, 18205
Feho River (Barr).
Macrocyelops allidus (Jurine, 1820}
Kiehe Biver, recorded as O alfidus by WKofoid.



Bpeleology 1T, BEaree, Jr. 1554

Fueyelops ngifis {Koch, 1835)
Feho River {Bare), also recorded from Echo River oz Ooserru-
futes (svn.} by Kofoid and as Fogerendotis Fizehor (syn.) by
Chappuis.

Encyelops speratus {Lilljebore, 1904
Reported from Eeln River as & efegans {Herrick) by Chappuis;
I elegans 1= 0 nomen dubium.

araeyelops fimbrintus popped (Reliborg, 1850)
Chappniz reported £ findtimees Ricler 1925 from Echo River,
probably an erear (Yratman, ér fitt ). £ firdtinees 1s found only
i Africa and New Zealand and iz casily confused with 2 fim-
brintis poppel, which oceurs in seeps and springs and is ecomminn
mside and outside of caves in Amoerica.

Subwrder Harpacticodda

*Atheyelln pilose Chappois 102
Beported from Leho Biver by Chappuis; the type loeality s
Mammedh Cove, Taken in large numbers as ectosommensals
on the eraylish *Orconectes tnermis inermis Cope in Culy Run
Cave, Hart County (Barrl. Probably a troglobite; may be
wlentical with Canthocampius covernarum Packard nom. dub,

Hrysvampluays mocrisons elepans Chiappois 1928 (*7)
A gingle specimen was taken from [Torse Cave [Lype locality],
Hart County, by Bolivar and Jeannel. It may be only o varia-
Livn ol B.morrisond,

Gen. et sp.
One damaged speeimen of un undeterminable harpacticnid was
obtaimed in a plankton tow in Kcho Biver, Additions) speci-
mens have nol yveb been diseovered.

Subinrder Calanaida

Diapterans palfidas Hervick 15874
loaring Biver (Barr); Echo River (Barr & Kuchne).

L pitomns sp,
A zingle mutilated individual was reporbed from Echo River by
Kofoid.

Osphranteene labrorectiun 5. A Forhes 15352
Eche Wiver (Barr).

Chsbracoda, — Klie (1931 reported a single specimen of Candona sp.
(2%} frome s small plankton sample taken in Echo River by Bolivar



160 Speleclogy 111, Barr, Jr.

and Jeannel in 1923, Koloid {18559 fonnd 2 specimens of “Limno-
eytfierg ap.” in Eigenmann’s planklon sample from the same sbreant.
Our pwn samples produeed o fres-living ostracods. Two troglobitie
natracods of the family Entocytheridae cceur in Mammoth Cave as
eetocommensals on the cave craviish *Creonectes pelineidus Telllkampl—
*Sapittocythere barri (Hart and Hobbs, 1961) and *5. stygin Hart and
Hart (1966), *8. barrd iz known from aboul 25 collections from 22
paves in Indiana, Kentucky, Tennessee, and Alabama, including
eollections from Echo River, Styx River, and Lake Lethe in Mammoth
Cave. Combarns tenebrosus Hay iz an occasional host {or this speeics,
Hart and Hart (19662 p, 5) comment: “01 the 11 supposedly troglobitic
entoeytherid species Lhat have heen reported from the United States...
8. barri is represented in more colleetions than any of the others, and
withoul exception has been found only in sublerranean waters. Further-
maore ita range corresponds with that of the hypogean representatives
of the craytish genus Oreonectes, .. and it appears likely Lhat Lhis ostra-
eod is found exclusively on this group of erayfishes.” *Sagittorythere
stygie, however, 18 known only from the holobvpe male, taken from
¥thrconectes pelluciduy in the River Styx, Mammuoth Cave, [l 1s appar-
ently clozely reluted Lo %8, baeec.

Isopoda, — The widespread * Asellus styging (Paclaed), first described
fenm Mammoth Cave and subsequently found in caves and springs of
southern THinois, Indiana, and other parls of Kentucky, is common
in shallow, Nowing waters throughout the Mammoth Cave system. 14
rarely oecurs in poels unless they are near a steeam. A Leogloxene
asellid, Lircews fontinalis Nafinesque, was found by Leslie Hubrchl
al Lhe spring cutlets of Echo and Styx rivers, Hay (1903) found this
species [reporled as Mencasellus macrourus Garman, 8 Junior synonyrm
in Echo River, where it probably oceurred az an accidental, Twao Lep-
reslrial isopnds of the fnmily Trichoniseidee occur in the caves us
troglophiles, Haplophthalmnes denteas Budde-Lund 1855 §s common in
Marmineth Cave, where T found it on wet wood in Calbedral Domes and
Raosevelt Dome, and s known feom varionz ether caves in Lthe United
Slales, including Luray and Massanullen Caverns, Virginin; Carlshad
Coverns, MNew Mexico: Grand Caverns, Tennessee; and Barnes Smith
Cave, Horl Co,, Kentueky (Vandel, 1965, Mifionisons marnniothensis
Muchmaore (1964), described from Cedar Sink and White Cave, 15 oc-
casionally abundant on cave cricket guano and rotting vegetation Irom
cave rob nests near the entrance to White Cave, Troglobitic trichonis.
pids are numerous in caves of snuthern Europe, the Appalachian valley,
and Texas, but are thus far unknown from caves of the Inlerior Low
Flateaus, (See p, 203).
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Amphipoda. — Two troglobitic species of Gammaridae, *Styeobramns
vitrens Cope (1872) and #5 exilis Hubricht (1943) were first deseribed
from Mammoth Cave. *5. exilis is the more abundant and more
widespread of the bwo, ranging soulhward along the Pennyroyal
platean and oeourring over most of central Tennessee, =5, cirews @3
known from Mammoth Cave and af least 3 loealities in Middle Tren-
nessee (Davidson, Van Buren, and Warren counties). Neither speries
apeing to oceur north of Mammolh Cave, or Lo the southeast across the
Comberland saddle. In these areas (to the north and soulheasl),
Stygobromis s replaced by FCrangonys packardi 5. 1 Smith, o wide-
spread form whiel may represenl several closely related species (1. H.
Huolsinger, tr L), *Stysebromes spp. Ly pleally veeur i small back-
water or residual pools, rimstone pools, and films of water trickling
over breakdown, Hubrcht (ix Fitt) found *C. packardi “in the spring
on the cliff above River Slyx Spring and in streams in caves on the
north side of Green Wiver.” The only other amphipod reported {rom
Mammoth Cave National Park iz a non-cave species, Crongonys
offigrue (Hobrichl & Mackind, which Huobricht (fe i) found in a
spring near Houching' Ferry, (See Addendu, p, 203),

Decapoda. — Two species of ceaviishes and one species of atyid
shrimnp inhalit the Manuooth Cave syslem. *Oreonectes pellncidus
i(Tellkampf, 15844} (Fig. 10) 12 relatively commoen in the rivers [Stvx,
Lake Lethe, Echo, Hearing River) in the lower lovel of Mammoth
Cave, as well as in streams of the Flint Ridge cave system, the Codar
Sink system, and many olher caves of the Pennyroyal platean {wesl-
ward fo Trigg County, Kentucky). The adherence of organic matler
Lo the exoskeletan may give a darvk or almest black eolor to oceasional
specitnens, bul Lhey are readily distinguished by the slender form and
the greatly reduced, non-functivnal eves, The [ndiana cave craviish,
#reonectos inermis tnermis Cope, replanes 0. pellucidus immediately
north of Mammoth Cave i the Pennyeoval (Hobhz and Bare, in prep-
aralion), and *0, australis pockards (Rhioades) oceurs in caves afb the
margin of the Cumberland platean in Boclkeastle, Pulasks, Wayne,
and MeCreary eounties, Kentucky, but troglohitic Oreanectes are ab-
sent from the intervening areas in sonth-centeal Kentueky (“Cumber-
land saddle slope™ ). Camburas terebrosns Hay (1902), a Leoglophile, iz
rather rare in Mammoth Cave bot often abundant in other caves of
the Interioe Tow Plateaus, whers it may attain large size. [n oour
invesbigations a [ew specimens have been encountered in Boaring
liiver and Lake Lethe, The alyid sheump, * Poleemonias ganteri Hay
(L) (Fp 1LY during 12 years of investigations on the biology of the
Mammoth Cave system has been encountered only in the “Shrimp
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Fools” of the Roaring River passage (wheree W, P, Hay fiest saw the
species), about 75 to 175 meters from Silliman Avenue, and in the
Golden Triangle area in the lower levels of Crystal Cave in Flint Ridge.
The cave guides report thal shrimps were formerly occasionally seen
in a pool near the Fourth Landing on Eeho River. The Shrimp Uools
in the Rearing River Passage are residual flood pools approximately
3 meters higher than low water level in Roaring and Echo rivers. The
only other troglobitic atyid known from the United States is * 2. ala-
bamae Smalley {1962), from Shelta Cave at Huntsville, Alabama.
Chelonethida. - Three species of psendoscorpions inhabit the Mam-
moth Cave system, * Pseudozaone mirabilis Banks (1893} {Chernctidac)
deseribed  from Tndian Cave, Barren County {on the road befween
Mammoth Cave aud Cave City), is usually regarded as a troglobile,
but il always neeurs near enlrances and may well be a troglophile. In
the Mammoth Cove system it is common in ¥White Cave, in rotting
leaves of ald cave rat nests. *Kleplochthonius { Chamberfinochifonins )
hugene Muchmore {1963} (Chthoniidae) (Fig. 12) was contused wilh
=K. puciardi (Hagen) from Wyandette Cave; it is known from Mam-
moth and Long caves in Mammoth Cave National Park, *K. cerberus
Maleolm and Clamberlin (19613 is found oo goane-coated Qowstone
in White Cave, The two speeies must certainly occur in several caves
of the Park legether, despite Lhe fact that additional determinations
of Kieptochthonius from these caves have not been made sinee descrip-
tion of these species, Probably they do not range very widely, since
surrounding caves scem to be inhabited by different species of Klep-
tochthonius { Chamberiinochthonius) — * K (C_Jmicrophthalmus Maleolm
and Chamberlin (1961) from Thomas Cave, near Hadley, Warren
County; *K. {C.) attennatns Maleolm and Chamberlin (1961) from
Barnes Smith (= “Blind Snail”) Cave, Hart County; *&K. {C.) hub-
pichtt Muchmore (1865) from Duval Saltpeter and Deekton caves,
Barren County; and other, probably new but still undescribed species
from the south Pennyroyal and the Cumberland saddle slope. A poci-
thonius moestus {Banks), a Lrogloxena, oconrs wilh a troglobitic Klep-
tochthonius sp. in Copelin Cave, northwest Hart County. Both of the
Mammoth Cave svstem species (¥4, cerberus and *K. hagent) have
2 anterior eves, while *K. packardi from Wyandotte Cave has no
eyes, Since these three species were confused by Packard {1558), Lhe
eye variability he deseribed is partially explained, although specimens
from the Labyrinth were said to be “totally Dlind, with no traces of
eyes.” Collembaolans appear to be a frequent food for chthoniids in
caves, and these pseudoscorpions have oscasionally been abserved
earrving & collembolan in one of theie chelas. The Mammoth Cave
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chihoniids are seldom very abundant, and generally oceur in mesic
areas not subject to flooding, v, g, oo wet flewstone in White Cave and
on the dey fill al the end of Dhixon Cave,

O pidiones, — Leiobunum longipes Weed (Phalangiidag) is a common
threshold trogloxene in Buzzard Cave and other small caves of Mam-
moth Cave National Park, Basses of 50 to 75 hibernating individuals
occasionally ageregote on walls or ceilings of low stream crawheays,
seldom far beyond an entrance. When disturbed, such mazses pulsate
rhythmically and synchronously. * Phalongodes wemata Telllampf
i15844) (Fig. 13) (Phalangodides) is o Leaglobitic opilionid found from
Mammolh Cave along the Ponoyroval to the vieinity of Bowling
Green, It does not extend farther south or north along the Pennvroyval,
nor aoutheast into the Cumberland saddle slope, The eve Luberele 15
devoid of pigmenl, and the elongate, second pair of legs serve an
aptenna-like [unetion. Allhough not rare, * 82, armate is seldom abun-
dant. One or more specimens may usually be found in the Labyrinth,
in River Hall, in the rocks al the bollom of Ralinesque Hall, or in the
HRadio Toom of Mammoth Cave. In June, 1962 about 25 individuals
wert ohserved inoa low, wide, silt-flooeed, bedding-plana rrawlway at
thee end of the main passages in Colossal Cave (in Flinl Ridge),

Aranege, — The mest conspicuons spider in Mammoth Cave is the
cave orh weaver, Wete menardi Latreeille (Argiopidae) (Fig, 145, Nor-
mally this species iz a threshold trogloxene, spinning ils webs not far
feom cave entrances ab the moer edge of the crepusealar zone, as in
White and Buzzard eaves. In Mammoth Cave, however, it has proved
itgell a facultative troglophile and has become eslablished at remole
sites near trash cans beside the tourist trails near (and Tae bevond)
Snowball Dining Booow Food seraps thrown into the trash canzs at.
teact and maintain small pepolations of dipterans (Rradysia sp.,
Megaselia cavernicole Brues, Leptocera fenebrorum Aldrich) which are
eaten hiv the spiders. M. menardd 15 widespread, being known in many
olher caves of Lhe Uniled States and even caves of western Europe.
leyserling (1881} originally described Lhe common Araneins covations,
anolher argiopid, Yans den Hollen in Kentucky'™; this species sping
its webs about barns and other buildings and under ¢liffs, nz at the
pntrance Lo Dhixon Cave, but should not be considered a cavernicole.
Achuenranea portert {Banks) {Theridiidae) a gray comb-footed spider,
Las not yet been found in the immediate vicinity of Mammoth Cave,
allbough i oecurs erralically in the twilight zone of ecaves from
soullern Indiana Lo northern Alabama and will almost certainly
eventually be found in caves of the Park, All four of the most widely
distributed troglobitic spiders of the lamily Linyphiidas have been
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taken in Lhe Marmmoth Cave region — * Phanetta subterranea (Emerlon,
1535), *Porrhomma eavernicelvm {eyserling), *Antheobin monmou-
thie Tellkampf [1844a) and *Bathyphantes weyer: Emerton. ALl of
these “species” probably represent groups of relict populations of
troglophile species which have recently become extinet at the surface;
they are consequently morphologieal speeies and — with the possible
exeeption of * 2, sublerraned, which can be found in almast any ecave
in eastern United States south of the margin of Pleistocene glacialion
and north of the FFall Ling - each probably represents several separate
gene ponls. I sublercanea is known from Mammoth, Tndian, Lyvons,
Bevnolds, Dixon, and Becklon eaves in the Manunoth Cave region,
but ranges noethward and ecastward to Pennsvivanio and soulh to
Alabama. The female is readily distingnished Ly the projecting, finger-
like epigyinm. FAnthrobis monmonthio { = Antrobio or Anthrofia mam.
ol auet., not Telllampls unjustified cmandation) is abundant in
Mammoth, White, Proctor, Dinmend, and the Flint Bidge cuves, but
elozely similar spiders inhabit eaves of the Greenbrier valley in West
Virginia, the Eastern Highlund Rim, and the Cumbedand platean of
Tennessee, *Bothyphantes oeyerd was laken in Brashy Kool Cave,
Barren County (hetween Cave City and Park City), but s also known
from caves noar Somersel, Rentueky, and caves in the Appalachian
valley of Vieginia. Areeercus (Ereigone) infernaliy (Reyserling) was
deseribed [rom Revnolds Cave, near Cave City, Bareen Goonly (pos-
sibly the samwe as a small cave about 235 noles west of Cave Cily and
a mile south of ko, Bk 70, sometimes called “Wonderland Cave™),
But s & threshold trogloxens or unecinmon froglophile at hest.
Centromerus fotrdens (Fmerton) i an established theeshold trogloxene
in Buzzard Cave, Cybaens gigantens Banles (Agelonidac) has established
g Lroglophile population in the Frozen Niagara section of Mammoth
Cave, The species iz also known from New York and North Carolina.
These rather large, pale-brown spiders spin ireegular welz under stones
and i heles in the floor. Calyeimarie cavieala (Banks), anothee agele-
nid, iz a Lhreshold trogloxene in Duzeard Cave and in many other
eaves nf Lhe Interior Low Plateaus outside the Park area. Coras juve-
milrs (evaerling, [BR1] was originally deseribed feom Mammath Cave,
where ib waz probably tolen ws an accidental. A Tew specimens of a
large fishing spider, Dalomedes seripius ente, wepe collected a short
dizgtanee inside a small steearn cave in Big Hlellow, Mammaoth Coye
Malional Park. Marpizse beealo (Roch) (Sallicidoe), koown from
Mammoth Cave Teom a single specimen laken inzide New Eotranee,
is almost certainly a cave aceidental, since salticids depend heavily
an vision for capinree ol Lhelr prey, Liocranotides weicolor Kevzerling
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(1881} (Clubionidac) was originally described [rom Elv Cave (loca-
tion?), Kentueky, presumably located snmewhers in the Mammoth
Cove rogion. Although nneommon and sonzequently of relatively mi-
nor ecologienl importance in Mammoth Cave itsell, L. unieolor is lo-
cally abundant, usnally newr entrances, in 2ome caves of the region,
where this troglophile is found under stones and is probably of con-
siderable imporlance as a predator,

Aearine. — AL least 11 families of acarines are represented in the
Mammoth Cave [auna, although the taxenomie situalion is highly
Lenuons for most of them, Packard (15388) named G speeles From Lhe
Mammotlh Cave aren, depending solely on Emerlon’s drawings for
their deseriplion, and until adequate fresh material [rom the caves
can he compared with Packard'z types, about all that can be done is
Lo guess the peobable syslematic position of these species. Two mites
were deseribed from Mamnoth Cave by Banks (in Call, 1597). Vitz-
thum (1923 suggested approprinte generie assignments for Lhe Pack-
ard species, and Holsinger (1965) redeseribed the most comspicnons of
Lhese six species, * Hhagidio covernaram. Macrockeles sp, (Macrocheli-
dan, det, o A, Wallwork) 1s o relalively large, brown mile which iz
phoretic on cave les of the family Heleomyzidas; it often appears in
bal guano ar in meal or fish baits where these flies lay their cggs,
YVilgthum thought that Pacliard's Camasies (or Hypoaspis?) troglodites
wis o Waerocheles, A single speeimuen of Gympalactaps ap, (Laelaptidae,
det. K. W. Strandtmann) was found erawling up Frozen Niagara in
Mammoth Cave; other undetermined larlaplids were found on rolten
wirid ab Mary's Vinevard, According to Vitathum, Laelapsf = fphist)
eavernivele Packard (*1) could be a Hypeespie. Two dermanyssids
ware reported by Glovannoli (in Bailey, 1933) — fehoronysens 2p. from
Myotes sodalis and “Lipenyssus sp.” from M. sodalis, MW, lieijugus,
and HMipistrellns subfarns. W. Russell colleeted a tick, feodes cookei
Packard {Ixodidae) (del, G, Kohls), in James Cave, Barren County,
Banks {in Call, 1#97) described Linopodes meananonthion (£2) (Eupodi-
due} from gpecimenz Call had collecied in the Labyrinth, A single
gpecies of Rhagrdio (Rhagidiidae) is comman in the Mammoth Cave
svatem, *H. cavermarem (Packard); 16 was correctly referred from
flynchelophns covernarwem by Vitgthum and redeseribed by Holsinger
(1063), wha records other specimens from caves in Edmonson, Hart,
and Pulaski counties, Kentueky, and from Fentress, ¥an Buren, and
Grundy eounties, Tennesses (Cumberland plateau). 2. caricola Banks
1507 35 a Junior synonym of =81, cavernarnm. Sefue? or Zercon? senboras
Packard, feom a small (zandstone?) cave on Thismal Croele northwest
of Mammeth Cave, was assigned by Vitathum Lo Microtrombidiun,
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An undetermined trombiculid, probably Euschoengasioa pepistrelli
Brennan, was found on the ear of a Pepistrellus in White Cave, Three
gpeciez of aribalids belonging 1o three dillerent families have bren
taken in the Mammoth Cave system. Packard’s Domasus dnllipedata
1# obwviously a belbid, possibly genus Helfe (according to Vitzthum).
and Cribatea alate Packard is probably o galumnid (Calwmna, aceording
to Vitzthum); both species were taken ot the back of Dixen Cave
{Packard, 1888}, Ceratozetes sp. (Coratozetidae, det. J. AL Wallwork)
was found in cave ericket guane in a small pazsage near Fairy Grotlo
in Mammoth Cave.

Fardigrado, — A single, undetermined tavdigrade was taken in a
bottom sample in Crystal Lake, Mamimoll Cave,

Diplapody, — Two species ol troglebitic millipedez inhahbit the Mam-
moth Cuve system. *Aniriadesmus fragilis Toomis (1943 (g, 15), a
winute polydesmid, 1s faiely common on wel flowslone which is coaled
with rave ericket guano in While Cave, In Mammoth Cave, hewoever,
only a single specimen has been taken, near Rapier's Pit along Styvx
Biver. Mueh more widespread and considerally larger (12-15 mm) is
Fdeaterpes coped Packard (Figo 16), a conolylid, In this speeies coach
of the long, curved selas on the shoolders bears a fine drop of mueous
secrelion ol unknown binelien. The usnal habitat of %5 copel is weol,
retling wood ; wet flowztone covered with save cricket guano; or wet,
ridling eardboard or other debpis lefl about in the cave, Hubbard
(1580 found Seytonofus granulotes (Say), an epigean polydesmid prob-
ably besk regarded as an oceazional theeshold trogloxene, in Tndian
and Lyon caves, Barren County.

Chilgpoda. — Giovannol {in Bailey, 1933) reports linding small centi-
pedes in River Holl, Tidebins sp., o lthobiid, seems well establizhed
in Lhis area, although it iz not abundant. Specimens were obtained on
rotking wond and on river gage postz i Iver Ilall and in nearby
passages — Carlos’ Way and Fal Man's Misery. It iz apparently a
troglophile,

Collembela, — A least 13 species of collombolans inhabit eaves of the
aren, althewgh only 10 of twese bave been taken i Mammoth Cove
or the Flinb Ridge system. Among Lhe podurids, *Wilesia sp. (prob-
ably undvseribed aml probubly troglebitic} scenrs on redten hoards in
the Rowring Biver passage. Neanura sp. {probably undeseribed, prob-
ably traglophilic) has heen found on rotlen wood in Cathedral Domes,
aml Fnyohinrgs ol one or moee species (probably undesceribnd, prob-
ably Lroglebitic) have been found in Mammoth and several cdher caves
ol the region. An isotorid, * Folsomio caefeofa {Banks, 1397 deseribed
as Fatameofirya), o probable Leoglobile, is the most commonly found
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collombolan in Mammaoth Cave, cceurring on damyp wood, paper, card-
board, or other debris. The entomobeyids are abundant and con-
gpicunug in caves of the area az in most eave regions, bub two troglo-
bitie specles, * Psendsinella hirsute {Delamare-Débovtteville) and *Si-
nella cqvernarnm {Packard) have not yet been found in Mammoth
Cave National Parle. # P, hirsufa vecurs in caves near Bowling Green,
Glasgow, Greensburg, and Elizabethtown, its distribution cireling the
Mammoth Cave area peripherally, also extendmg northeastward 1o
Mercer Connty, Rentucky, and south to northern Alabama, *5. cocer-
navien (deser. a3 Deceera by Packard) or a closcly related species has
been talien in Duval Saltpeter and Neals Chapel caves, Barren County,
and in Barnes Smith Cave, Hart County. Packard (15855) also records
it from Diamond Cavernz. Temocerus ( Pogonograthellns) bidentalus
Falson is a common troglophile of the cave ericket guano community
in Mammuoth Cave and in a number of other caves in Barren, Hart,
and Warren countivs, Kentuely, ¢ P} flavescens (Tullberg), a related
apecies, accurs in Greal Onyx Cave and in Cob Hun (Hart Coonty)}
and Wonderland {Hardin County) caves, £, ¢ P.) dofins Chreistiansen
oeenes it Dhuval Saltpeter Cave, near Beekton, Barren Connty. Fonio-
cerus plumbens var, palfides, whicli Packard (1885) lists from Hundred
Domes Cave (Barren County), i3 a svonouym of 7. flacescens (Christian-
gen, 1964}, Pseudasinelln argentea Folsem iz koown from Mammoth
Cave and from a small cave on the south LS 303 bypasz in Bowling
Green. . dnodecompunctaln Denis, a widespread troglophile (Chri-
stiansen, T960A), was [ound in conzsiderable abundanee by Chrisliansen
and Bare on wooden posts in Great Onyx Cave, Two sminthorids
accur i the Mammoth Cove svstermn, hoth belonging o the genus
Arrhwpalites. * 4, oltis Christisnsen (1966) is known only frem the
unique hioldlype, collected from a wet, rotling shirt heside the sleeam
in Eyeless Tish Trail, in the Ceyetal Cave parl of the Flint Ridge
syeteme It 1= highly modified for cave existence, but strangely enough,
Lias oot heen taken again, despite a search by Christivnsen and Bare
in bolh the Roaring River passage of Mammoth Cave and the Pall
Avenue section of the Flint Ridge system. Arrfopalites pygmeasoes
(Wankel], o widespread troglophile, oceurs in many places in Mam-
moth Cave; Sminthuras mommonthie {Banks, an Call, 1897) 5 a
svnonyni. {(See Addenda, p. 203).

Diplura, — Two species of diphirans, one & troglobite and the other
norare Leaglophile or accidental, are known from the Mammoth Cave
syatenn, * Plusiocampa cookel {Packard) (Fig, 17), a campodeid, iz
widespread throughout the system, its usual abitats Ieing wet flow-
stone and ericket guano, silty aveas in the upper level galleries where
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*Negphaenops ocours, and donrp silt wlong the rivers. Silvestel {1934)
noted that Packard’s (1888) description of Campoden conked did nol
agres with Lis figures nor with aclual specimens [vom Whe caves, and
vedeseribed Lhis speetes s Plusiocampa rearctea; Turther deseriptive
nokes are given by Conda (1949, Despite Packard’s inadequale de-
seription, however, copke! cannot be teeated o0z a nomen duldnm unless
it is anbsequently demonstrated that two or more species of Plusio-
campa inhabit Mammoth Cave. “Japys” subterranens Packard (1574},
front desoribod Littla White Cave (Pockard’s “White Cave, Jr.},
was transfarped to Melejapyr by Silvestel {1947), althoogh Lhere is
gome doubl Elat Silvestrl’s specimens were actually conspecilic witl
Packard's Lype (J, Pages, in line). Japygids were also taken in White
and Crystal eaves.

Thysanura. — Tellkampl {1544) deseribed Privee covepricols Trom
Mammoth Cave, but no miachilid has sinee been sean in the cave exeept
for a specimen which Packard {1855) said “seemned immalure and was
miglaid.” Nooather troglobitic machilids are known from anvwhere
elae in the Interior Low Plaleaus. A single specimen of Nieoletia ap,
iNieoletiidae) taken al Lhe back of Beekton Cave, Harren Counly, s
the easternmosl record for this genus, hut it iz apparently a cove
aceidenlul,

farthoptera. — Four species of cave ericketz [ Khaphidaphorinae) have
been reparted from the Mammoth Cave region, but only 2 ol Lhese
are regular cave inhabitants, Centhophilus stymins (Seudder) i coni-
mon nenr cave entrances in the twilight zone, and has been taken in g
number of caves in the srew. A large colony iz nseally found in the
comerete enbranee house at Great Onyx Cave. Tn Mammoth Cave ibsell,
€. stygius hus been token inzide a wooden telephone box at the bottem
of Mammath Dome, on the wall of an adit at the junctuee of Boone
and Kentucky avenues, and at the bottom of the slaircase in New
Dviscovery Eotrance. T2 Ho Hubbell fin i) commented ; “Ceethophi-
fus shygins lilkes rocky situations, especially those where therr are
micracaverns, as in talus slopes and eliffs alongr river valleve and
ravines. T bave numerows recordz frem such situations, generally
forested, in southern Indiana, Kentucky, and (he Qumberland platean
ol nurthern Tennessee,™ Almost all of Lhe cave specimens of this spe-
cieg are medium juveniles or subadults, the mature individioals ap-
parenthy ravely remaining in the coves. A zingle Centhoplislins brevipes
{Seudder) was taken by Bolivar and Jeannel (1981) in Horse Cave
(= llidden Hiver Cave), Harl County (Chopard, 1931, “Although the
specimen has not been seen, Lhe adult 2 feom Jobn and Zed (Fred)
Field's Cave, neur Bee Spring, Kentucky, and det, as Ceuthophilus
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sfoant Pockard 15873 {Packard, 1588: p. 83) was almost certainly
Centhophifus divergens (Seudder) — prohably an aceidental occureence
ol thiz ont-of-doors, ferest-dwelling species’ (Hubbell, in L) The
comnmon rave cricket of the region s Hadensecns sulterranens (Soud-
der] (Fig, 18), Althoogl it iz a trogloxene, the speciez has a peculiarly
dizgjunet distribotion, oceurring in the Pennyroval plateau norlh and
soufhwest from Mammolh Cave, oo fow ecaves at Cainp Nelson,
Jessamine Co., Kentneky (type locality), and again along the western
mwargin of the Cumberland platean in castern Kentueky, In late fall,
winter, and carly spring, f. sufterrancus aggregates in fuvored spols
inside the caves, but during warmer months of the vear il 18 more
dispersed. Beneath the “roosting sites™ a Uun layer of gnano develops -
a fod source of considerable importance to the eave community.
Mating haz been observed (g, 19) feom Augost through Apel, but s
apparently mueh more frequent in late fall and early winter, when the
agrregationg commenere. COviposition tales place on zilted ledges or in
silt flisors of passages ahove flaod level. Carabid beetles (*NVeaplaenops
tellfampfit 1richs.) often prey on eggs and first-instar juveniles, The
newly hatehed juveniles appear in considerable numbors in April and
Mayw, and the entive life cyele probably requires at least 2 yveprs for
complelion, Natursl parasites of Hadenvecus are an Tsaece (probably
Cordyeeps =p., an ascomyveele) and a gordind worm {Nematomorpha),
Park, Suter, and Heichle {in preparolion) have analvzed the gut
vontents of a large vmmber of specimens of A, sultervaneds fromo
Mammoth and While caves, and have Tound that the food consists
lurgely of ants and ether foresl Door acthrapods which the criclets
oblain by Teading outzide the caves al nighl. The gutz also contained
cave verlebrates, incloding F Veaphaenops, Crickels ermerge from the
caves less fregquently in winter, but can be observed foraging oulside
o warim, wet nighta,

Hemiptera, — A single specimen of a stilt bug (Neadidoe), Folysus
wickfiemi YVan Duzes [del, T 1. Sailer), was taken near the enlrance
it Froctor Cave, etther hibernaling or as an accidental. Juveniles of
various bugs may occur az accidentals washed iule caves, but no
species of hemipteran appears to be a regular cavernicole in the Mam-
moth Cave region,

Caprodentio, - Only one species of peocid is known to be a regular
inhubitant of caves in Mammoih Cave National Fark — Psygllipsecus
ramburt Sélva-Longchamps (Fig. 203 oecurs as a pale, wingless Lrogla-
phile in rather dry areas {v.g,, the Musheoom Beds in Maminoth Cuve).
The species ocours in Kuropean eaves and in many obther caves of the
United Stales, at least pz far west s Carlshad Caverns (Bare and
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Reddell, 1967), Packard (1883} reports Liposcelis divinatoria Fab. and
Hyperetes texsulatur Hagen doubtfully from Mammoth Cove, and we
havenotenconnterad thear zpecics norany Corrodentin which might have
Lizen confused with them, Banks (in Call, 1897 deseribed a supposedly
Leaglobitie psocid, *Dorypterye hogend, which Call found under wet
boards in the Lobwrinth: this species haz nob been rediscovered, and
its statlus remaing in donbt.

Leptdoptern. — In the scab piles of cave rals (Neoloma) near Lhe
month of White Cave, Gilovannoli (in Bailey, 1933 found pupac of
tineld minths ( Amydria? sp.). Sealispteryx fbatriz (L) (Noctoidae], a
brown molh with orange and while markings and a characteristically
emarginale onter wing margin, hibeenates in White, Dixon, Buzzard,
and other caves of the Park. 11 iz known from many other caves in
eaztern United States and western Burape,

Hiptera, — About a doxen species of flies have been peported feom
Mammoth Cave, but no caretul studsy of this insecl order has been
mada in Kentueky caves. At least hall of the species probably qualify
as beaglophiles, Packard {1558) reports a tipulid, Ormssia (5. stel) near
romerneerehlana Alexander (det. as Fhypolophus near nuabius 025, by
{Osten-Backen), from the entrance region of “n small cave near les
Coave™ (apparently 1.3 miles northeazt of Northtown), Pepefoda cine-
rea Danks (Paychodidac), the “sower fly,” 15 present in almnost any
cave where there is sewage pollution, bul was olse Laken in While
Cove, Mosquitees oceazienally hibeennte in cave entrances, bol the
mnly species recorded from the Mammoth Cave region is Anoplheles
{5 sbr.) peestelipennds (Sav) (Culicidae), which was found hibernating
in Thomas Cave, near Hadlew, Warren Counly, Midges {Chironomidae)
ocenr sporadically along Eeho Hiver, and Packard (1888) reports
Chirenomues sp. from Mammoth Cave, Larvae of an undetermined
genis and species of Myeetophilidae are oceasionully found in Mam-
moth Cave and other caves of the avea, In webs under stones or on the
eave walls, Bradysio sp. (Sciaridae) iz comman in Mammoth and many
olher caves of the Tnterior Low Plateaus; by older authors it was re-
corded as “Sefare sp™ (Pacloed, 1888) or “Seiora (inconstors? Fileh)™
(Giovanneli, in Bailey, 1933 Larvae inhabit piles of rotting leaves or
twirs and adults are enconntered flving about along the rivers in
Mammoth Cave or resling under stones in places wheee there is a vich
vrganie component too the substeatum. Five specimens of anelher
sedarid, Pryrie seadict {Hopkinz}, wera colleeted at Creviee Pit. The
homp-harked Ay MWegaselia (5. ste.) cavarnienla (Hres) (Phoridar) is
equally common, and like Hradysia sp., 18 apparantly a troglophile,
As Giovannoli {in Hailey, 1933) romarks, this species 15 undoubledly
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the “ Pliora refipes’” of earlier collectors and the * f2hora 3p™ of [Hub-
Bard (1830}, Leptocera ( Limnsina) tenedraram {Aldrich) [(Sphacrooerd-
dae) 15 the thind species in o trio of somall flies frequently encountered
in the caves of the Interior Low Plateans, including Mammoth and
nearby caves, Earlier authors called it ¥ Barforns sp.” {(Packard, 1885)
and Coquillet (in Call, 1897) deseribed the Mammoth Cave population
as Limosing slygls, a name now regarded a3 a junior svnonym of L
terebrarnm. Leptocera is capecially common on or near feces of Lhe
raceonn { Procyor leter varias), hut may also be present in the vieinity
of wlmest any sorel of decaying organie matepial, in which most of the
dipterous larvae are probubly Lhose of Vhis species. Flies of the Tamily
Heleomyzidae are the largrest and most conspicusus of the Leaglophilie
dipterans of the Mammoth Cave system. Although Giovanmaeli {in
Bailew, 1933) reports the presence of decoffea fenestralis {Fallén) in
Mammoth Cave, the common species seem Lo be dmoebalerio defessa
{Dsten-Sacken) and Heleompyzn brachypterna Loow. These flies rest on
the cetlings of caves, oflen in considerable numbers, and the Inger
dipterouz larvae of exeroment aond other decomposing organie matter
may be thoze of heleomyzids. A mite, Macrockeles sp., which appears
in abundanee with the larvae, 2eems to be phoretic on heleomyzids,
Giovanneh {in Bailey, 1933) reports two olher species of flies from
Mammoth Cave — Awthomyia? ap. (Anthomyndae) and Cuterelea sp.
(Cuterchridas), the latter present as bot fly larvae 1o the neck and
chesl of the cave rat ¢ Vestoma

Stphonaprera. — Giovannoli {in Bailey, 1933 recorded five spevies
of fleas from bats and cave rats in Mammaoth, Dixon, and Colossal
eaves, These species are discussed more fully by Fox (184940). K pitedia
wenmanni (Bothachild), a hystricopsyllid, was common on Neatomea in
Mammoth and Dixon eaves; (Hovannoli’s * Phaleeropaylla ap.” 12 pos-
gibly an ereoneous delormination of this speciez, since Phalacrapeyiia
ocenrs in the far west, iz the only hysteicopsyllid mentinned, and
neither Fo wenmanni nor o osynonyi are listed by Giovannoli. Two
dolichopsyllids were also Tound on Neoboma — Orehopens (= Myorap-
sylla) servdentatusy pennsyleandions (Jordan) and YCeratopsyllug sp.”
whirh is possibly Nesopegllny faseiatus (Bose), a species Tor which
Neotoma is a rare host. Two bal fleas of the family Technopsyllidae
were reporled — Fptescopsylio ( = Nycteridopsylla) chapine (Jordan) on
Myotis zodalis in Colossal Cove; and Wyodopsyfla tngignis (Rothsehild),
thie commaonest bat flea in eastern Amerien, on Myols lueifugns in
Mammmolh and Colozsal caves and on Neoforste in Mammoth Cave,
Fleas are often abundant i eaves inhabited by mammals, but are not
cave-reziricted.
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Colenptera, — Six species of troglebitic trechines (Corabidae) inbabit
Lhe: Mummnoth Cave syslem (Baer, 1967). *Neaphaenops telliampfii
{Erichzon, 1844) (Fig, 21), Lhe largest and most abundant species, was
dizeovered by Uellkampf an an early Lour theough Lhe cave, and was
the second species of eave trechine to be deseribed {the first being
Anophthalms sehmidis Storm 1544 Teom Carniola). =N tellbampfii. a
distinetive aphaenopaian beetle, is probably derived Trom an ancestor
similar to ® Pgendenophtholmus pubescens, judging from Lhe morphology
of the transfer apparatus of the male genitalia. It roums widely
theoughoul Lhe cove syvslem in damp, bol nob neceszarily wet, sily
areas in upper galleries, as well as occasionally along the cave rivers
and in web places near domepits and Dreakdowns, The Jarvae, de-
seribed by Packard (1555), apparently horeow deep in the silt, and
are eecisionally dizcovered under rocks in euch areaz (I have found
them in Mammwlh, Salts, and Greal Covx caves). Pupation takes
place in stnall earthen cells ahout L mm in dinmeter, excavaled in
moist, erumbly sl on Lhe underside of pocks. *Neaphoenops provs
readily on the eges and recently batehed juveniles of Haedenogens sub-
ferraneis, which explaing its abundance in parts of the cave wlheree oo
ohvicus foed s evident. Tz food 12 nod Bmited 1o Hadenoecus eges
and nympha, however, bul also ineludes small oligochactes and arthro-
pods of approprinte size, Like * A phoesops, *Darlingionea, and other
relatively large cave trechioes, it burrows extensively, throwing ool
the silt with tle metatarsi. The gesgraphic distribution of this species
includes all of the Pennvroyal and adjacent caves of the Mammoth
Cave platean lromn Breckineidge, Meade, and Hardin counties south-
ward throngh the Mammoth Cave region to the vieinity of Franklin
(Simpson Countyh; ils range alse extends eastward along the Green
Biver valley mlo centrol Groeen County and nortliwest Aetealie County.
Five species of * Psendanophtholoos inhabit the Mammoath Cave sys-
bern. The two most abundanl, =2 menetriesis and * P stelatus, worn
collected aod deseribed by Molscholsky (1862), * P, menetriesii is far
more alundant on wet, relting wood and olher debris in Uhe upper
levels of Lhe cave, while ® 2, stefatus, a closely similar species with
identical nale genitalin, is normally o ripavian species, appacently
fecding predominantly on tubilicids, The latler beetle is abondant
alomgr Lake Lethe, Keho Hiver, and Hoaring Biver, but is extremely
rare in upper levels of the caves. ®* P pubeseens Horn (1565} was first
described from Gave Gity Cave (= Ruailread Cave) on the sinkhole
plain, but I have Tound it at the top of Mammoth Dome and near
Moonlight Thome, at opposite ends of Mammoth Cave, and in Cedar
Sinkoin the western parl of Mamonoth Cave Nalional Pavk. TL eceurs
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in Mammoth Cave sporadically, but is usually very abundant in caves
of the sinkhole plain. In Cave City Cave, Diamond Caverns, and
Walnut 111 Cave all fonr of these species ecour intermingled, ceavwling
about alomg the banks of small subterranean pools and streams, All
four species attain eastern Iarl County and the Bowling Green area,
bt *1, menetriesii quickly drops out of the combination to the rast,
# B gudaz (Hoen, 1883) was deseribed from Ronalds Cave, in Hatcher
Valley near Cave Cily (Barr, 1955a). bul was not seen again until
1062, whoen T eolleeted a specimen in White Cave, A second specimen
wis taken in 1965 in the same spol. ® P irerpeetafus Bare (1850 L) 15
known only from a wet erevies near lhe top of Mammoth Dome in
Mammoth Cave, from Lhe back end of While Cave, and [rom Great
Onyx Cave, * P, audar has been taken only in the dry season, while
® P inexpectatys is seldom found except during the wetlest time of the
vear. One species of pselaphid, * Batrisodes ( Babrormades) henroti Park
{1956) (Fig. 22}, is known feom the Mammoth Cave system. IE s
abundant in the front parl of White Cave, under rocks and rotlen
leaves, and vn robling cardboard in Diamond Caverns, A few specei-
mens were taken in Vanee Cave at Parl Cily (bype localily), and a
single specimen was found under an old newspaper m Mammoth Cave
{in the Radio Roeom). *#. kubrichti Park ocenrs in Beekton Cave,
Barren County, and wnnamed populations of pselaphids [rom other
caves ot a radius of 23 to 35 Kilometers [rom Mammoth Cave are
apparently specifically or at least subspecifically distinet, so the geo-
graphic disteibution of *4. kenroti is probably quite restricted,
* Promaphagus [ Adelops) fiirtus (Telllkumpl, 1844), a blind catopid
heetle, iz alindant on cave ceicket gnano, exerernent, and rolling
meat seraps Lhrown abont the cave, Tt is readily atlracted by meal,
fish, or cheese Laits, and larvar appear in the haits in 3 or 4 weeks.
The speeies ranges from northwest, Hart Connty Hieough the Mammoth
Cuve area to Bowling Green, and east to Wisdom, in Green Counly,
and Slick Teek, Bareen County, Threee speeies of carabids are oc-
casiomal troglophiles in the Mammeth Cave system and in most caves
ol Lhe Tnterior Low Plaleaus — Agonwm fenueelle TeConte, Atranus
pubescens Dejean, and Bembidion lecunariwm Zimmerman {Barr,
1964 h), None of these species has been taken in Mammeth Cave taulf,
but all neeur in nearhby caves. Among the staphylinids, Onedins ol
capiicinns Gravenhorst oceurs in cave rab dung m While Cave:
Lesteva pallipes LeConte occurs in a small stream cave in Big Hollow,
Mammoth Cave National Park; and Atheta sp. hus been taken in
Dixon Cave (Puckard, 1858) and in debris along the rivers in Mam-
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maoth Cave. Hateh (1933} records o broglophilic catopid, Calops gratin-
st Wanehard, from Lyons Cuve, Barren County. (See po 2008},
Peleosted, — The lishez of Echo, Styx, and Rouring rivers inelude
two troglabites and two halitual trogloxenes, in addition to oceasional
trogloxenes and aceidentals. Moeh the same assemblage of species has
been encountered by different investigators [oe Lhe past cenlury, Tell-
kampf {1545) gave a description of one of Lhe amblyopsid covelishes
and mentioned seeing o “mud-fsh", Puloam (1572) presentad careful
and more detailed observations on the amblyvopsids, deseribed o tro-
gloxene amblvopsid, and noted the prezenee of other fishes in Lhe caye
streams. Motes in the papers of Bigenmann (1909, Bailey {1933),
Poulaom {1963), and others refer to the Mammoth Cave telaost fauna,
and additiemal data are given by Wonds and Tnger (1957), Bare and
Knehne (1962), and Kuoehne (1966), Three species of Amblyopsidar
are found in the eave — *Amblyopars speloea Deliay 1892 (Fig. 23),
*Pyphlchthys subterronens Girard 1560 (Fig, 24), and Chologaster
agessizi Putnam 1572, Mammoth Cave is the soulhern limit of the
known range of *4_ spelaee and Iorse Cave {— Hidden River Cave)
seerns 1o be the northern limit of the range of * T subterransus, at
lewst in the Pennyroyal. The twn speeies consequently overlap in the
Mammoth Cave region. Tn Mammoth Cave itsell, = mblyopais is rarely
found excepl in the deeper, undisturbed pools in the npper reaches of
Fowring River; large individuals apparently prefer the deepest pools,
and the juveniles congregate around the mouths of undergrouwnd Leil-
tavies, probably for feeding purposes, * Pyphlichtiys 12 more common
i Lhe shallow pools of Roaring Biver, occasionally in Echo River in
the fall alter the tourist senzon, and in smaller, more papidly Nowing
streams in caves of the Dennyroyal. * T, osborn Eigenmann (1905),
arviginally dezeribed feom Hidden Biver (= Horse) Cave, iz a synonym
of #7, subterranens (Woods and Inger, 19571, The *mudfish™ men-
tioned by Tellkamp! was probably Chalogaster agassizi Potnam, which
is comnon in Lake Lethe in the fall. Althooglh is it a common in-
habitant of smaller coves sbeemins, springs, and sinkhole ponds, there
1z consideralile evidence that € agassizi is not capable of feeding and
reproducing suceesstully in cavez; Poulson {1953) also reports a pos-
sible endocrinolurical harrier to cave colonization in this species, The
Lake Lethe specimens are usually in poor condition, more or lezs
emacialed, and have empty guts (Kuehne, 1966). Cegassisl ranges
into southern Hlinois and zouthwaed to Tennesses and Alabama;
papilliferas Forbes is a svnonym, and relerences Lo 20 corputas™ in
Tennessee and Alabama are based on erroncous determinations. One
other habilual trogloxene in the rivers of Mammoth Cave as well as
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in cave streams Lheoughout most of eentral Kenloeky and Tennessee
is a sculpin, Coftus carolinge {Gilly (Cottidac), This is the " Urasides
sp.” of Putnam (1872) and the “Cottus bairdii” of Bailey (1933).
Koehne (1966) records Lhe while sucker, Catostomins commersenes
i{Lacepéde); the emerald nnd spot-finned shiners, Nolropis atherinoides
Rafinezique and N spilepteras (Copel, respeetively; the ereck chub,
Semotilius atromacilalizs (Mitehell}; an ietalurid, fetelorns spo; and a
sundish, Leporis sp. from the waters of Mammeth Cave. Bailey®s {1933)
record of Nefropis abippli from Echo Hiver ia posaibly based on a
mizidentifieation of & spilopterus: the ictalurid was probably £ melos
[ Rafinezque), the black hullhead, emall individuals of which have been
taken m a number of other caves in Lhe Inlerior Low Plateaus: Put-
nam’s {1872) record of *Amiwrwy catves” Trom Mammoth Cave 18 more
likely to hawve been fomelas than foeatns. Kuehne (1966) has dis-
cussed Lhe sources of Lhese aceidenlals in Echo River and Roaring
Liver, They are commmonly regueded as having come from Green River
through Eeha River Spring, where many of the same specics can b
secn swinmning back and forth under rock ledges. Semaotilus atromaci-
fatus, however, was bwice encounlered in pools w Cedare Sink, and
probubly washed inlo the systewn from sinking ereeks on the Penoy-
roval. In Echo River and Lalke Letha it i3 quite possible that both
Semotifees and Chologaster could have been brought info the cave from
sinking streams ol the Pennvreoyal,

Amphibie. — Mo troglobitic salamanders are known Trom Kentucky,
although troglobitic Gyrinophilus spp. are known feom eenteal and
gt henat Tennessee and nertheast Alabama, and other cave pletho-
dontids aceur in Georgia, Florida, Texas, and the Ozarl plateau. Az
mawy as 9 species of plethodontids may oceur arcund the months of
caves i Lhe Mammoth Cave syztem, but only 3 species commnonly
prenr in total darkness and one additional, abundant, forest {loor
species (Plethodon g glutinosis Green) is not infrequent in the twilight
gone. Plethodon dovsalts (Cope), the migzag salamander, is scasonally
abundant in sinkholes and al the ends of shallow cave passages ter-
minating in brealedown, as deseribed by Hahn (1208) for the Donald-
son Cave syztem in Indiana, and as seen in Mammoth Onyx Cave,
Hart County. Euricea longicanda longicauda (Green) occasionally 15
[omd i eaves; along Echo River in Mammoth Cave, Lowever, most
of the specimens observed were starved and vnaciated, Berpeea Teed-
fuga Rafinesque (Fig. 25) is so frequently encountered andergronnd
that its commaon name is “cave salamander.” It can be seen in almozst
any cave of Lhe Mammolh Cave system wilh a sulficiently moist
twilight zone, and waz most often encountered in Great Onvx, White,
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and Buzeard caves, bul also noted in Marmmoth, Dixon, Great Saltz,
and Crystal caves, Stomach analvaes indicale Lhat almaosl any moving
animal is eaten - snails, millipedes, flies, and other animals of Lhe
parielal fauna of the twilight zone are found in the stomachs, along
with bits of moss and limestone [ragments, A toad, Bufe woodfonses
fowlers Hinckley, waz geen in Biver Hall of Mummoth Cave oo one
necazion. Bailey {19353) reporta several amphibians from Beho River
and viciniby — F. Tncifuga, E longicanda, P gletinesus, and the pickere]
frog, flana polusiris LeConte, Most of these species probably entoped
the eave via Echo Hiver Spring or Hiver Styx Spring, since Lhey are
eonvmon twilight zone inbabitants. H. palusirie is frequenl in cave
vilranees, but rarely penetrates into the total darkness zone exeept
by necident. Hubbard's (18300 " Raea. sp"" was probably . palustris.
The bulifrog, Hena catesbeione Shaw, commonly swims several liun-
drad meters intn sbream caves, but I have fonnd no record of s being
seen in Mammoth Cave,

Aveg, — Birds in the Mammail Cave reginn rarely penetrate into
caves, The phoebe, Sayarnis phoebe (Latham), builds itz nest on ronks
and eliffs, inelnding the entrapcees Lo Mammoth, Tixon, Colossal, and
Buzzard caves {Bailey, 1933), Turley vultures, Curtlaries aura septen-
trionnlis Wied,, oceazionally nest in cave entrances, especially 17 the
entrunces open on ciffs; such a pesting habit was probably the arigin
of the name of Buzeaed Cave, below the entrance to Flovd Colling
Cryatal Cave, but no nest exists there now, A serecch owl, o asdio
moecriis (Greling, was observed abont 8 pon. one summer fyvening
Hlving about pear the [ron Gale, 100 melers inside the Hizstorie Fn-
trance to Mammaoeth Cave,

Mammalin. — Eleven species of bats have been found m Lhe caves of
Marmmoth Cave National Park, the most common being hibeenating
individuals of Myotis 1L Ineffuges (LeConte), Wiolis sodalis Miller &
Allem, Pipistrellus subflavns subflovwy (1) Cuviee), and Eptesiens [ fus-
eies [Hreanvoiz), The diest two zpeciez are found in hibeenaling colones
of several thousand to several hundred, notably in Long, Dixen, and
Crlossal cuves {Fig, 26), Development of the caves for tonrizt purpnzes
laz undenbtedly redueed or destroyed the colonies in Mammoth Cave
inoted by Halinesque, 18325 sea also photegraph in Bailey, 1033, p.77),
James Cave, and Hundred Domes (= Coach) Cave, The life history
of M.osodalis T been recently studied by Hall (15962), who presents
mueh material with spretal referenes to the Mummoth Cave region,
Posuhflavis (Fig, 271 s typically a solitary hibernator in Lhe Mamimnoth
Cave syslem, and individoals are found scattersd aboul in almast all
suffiviently humid parts ol the cave during winter, E, fuscns, also
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relatively solitary or restricted to small hibernating enlonies, usually
oeeurs i colder areas near entrances, Small hibernating and maternity
colonies of the big-cared bal, Plecolus rafinesgreic (Lesson), exist in
several of the smaller, moree 1sclated caves of the Parl {Hall, 1963),
Myotes prisescens Howell, the gray bat, is relatively rare in caves of
the Parle, although lurge Lo medinmn sumimer colonies existed as close
as 3% kilometers south of Mammolh Cave until very recently. Two
relatively rarve species, Myotis keenel septentrionalis {Tronessart) nnd
Mognbedatues ledhid {Audubon and Bachman), were recorded from Co-
lnzsal Cave by Bailey (1933), and Hall (L961) reporls Myatis anstrori-
pateing {Rhoads) from Ibixon and Bat eaves. The red bat, Lascurus
borealis (Miiller), seems to enter caves only accidentally; dead, mum-
mified specimens were [ound hanging on the wall at Mommy Valley
in Great Salts Cove and in Blue Springs Branch in Manmolh Cave,
The evening hat, Nyetteetus fumeralis {Rafinesque), was shot noar the
listorie Entrance to Mammoth Cave (Bailey, 1943), hut was notb
actually found in the cave itsell. W, 11, Davis has recently sludied the
late-zummer swarming phenomenon of batz at Dixon Cave (Davis,
pers. comm, ), when all of these species, with the exception of N hme-
ralis, have been taken in mist nels stretched acrozs the mouth of the
cave ab night, Several NV, fwmeralis were netted in the woods near Lhe
mouth of the cave. Jegln and Hall {1562} deseribed foasil hat bones
and guane feon Chief City in Mammath Cave. These hones apparently
are the remains of a Pleistocens (Sangamon?) eolony of the free-tailed
hat, Tadarida brasiliensis. Neotorma mogister Baird, Lhe common pack
rat gr cave rat, is common in Mammoeth and other caves, cmerging ot
mighl to feed on seraps of food left about by touristz or (more com-
monly} feeding in the foresl oulside of Lhe cave, Charles Darwin, in
discuszing loss of ryes in cave animals, mentions cave rats from Mam-
moth Cave:

“In one of the blind animals, namely the cave rat (Neotoma), bao of
which were captured Dy Profezsor Silliman at above half o mile dis-
tance [rom Lhe mouth of the cave, and therefore not in the peofoundest
depths, the eyves were lustroos and of Jurge size; and these animals,
az I am informed by Profesaor Silliman, after having been exposed [or
ahout a month to a graduated light, acquired a dim pereeption of
objecle,” — Origin of Species, Td, G (1872),

Liespite thiz fumous passage, &, megivter has well-developed Tone-
tional eves. Bailey (1933) cites several small mammals living wrownd
the entrances o caves of the area — the wondchuek, Marmota e
romay (L5 Lhe while-fooled mouse, Peramigscus 1 levcopits [Hafines-
quel; the Virginia opossum, fhdelphys o, virginiane Kerr; and the
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sinoky shrow, Seeer f0 jumens Miller, whicl lives in the Historic
Entrance to Mumineth Cave, and way be a horeal eelict, The raceoon,
Pracyon fofor lotor (L) Teequents coves and eave entranees, and s far
more pnportant in 1he ecology of smaller coyves with streams and wet
arcas than b s in Mammoth, Lhe Flnt Hidge system, and ofher
caves of the Park, Haceoons penetrate far into steeam caves, deposil-
g freees on rocks ood ledges, supplving lood for small arthrapods,
This [ood souree iz probably of negligible imporlaocee in Mammaelh
Cave, however, The ved tox, Fadpes fifea (Desmarest), Las nol been
abzerved in caves of the Park, bub oo eaee oecagions s koown Lo
Leaverse caves in bentucky and Tenoesses, Finally, i may be noled
that aceording to legrend, the Hizstorie Enleanee Lo Mammolh Cave
wits digeovered sometime prioe Lo Seplember, 1795, by o honter named
Hauchens, who chased g wounded bear ol Le eave, The easlern
Black bear {Fuavetos o, amevieanies Pallag), formeely abundant in Uhe
Mammolh Cave vegien, 13 known to frequent caves, and perhaps the
remains of its food or its feees may have contribnted Lo evolulion of
the Mammaoeth Cave comnnunily until recenl fimes.

The IMloras

Plant life in the Mammoth Cave system ielodes hacterda, eumyeo-
phyies, algae, and — woder electeic ilnmination — mosses, hepalics,
and feens. Only the cumyeophytes and alzae have received detailed
atbentivn and are discussed helow,

Hengici slides suspended  for several weeks in Eeho Hiver and
Cryetal Lake supported s moderately heavy miceobial growlh, and
zoil sumples feom zeveral parts of Lhe cave svatom contained bacterin
and maolds allthough the plate connts obtained feom soel samples weea
potiveally lower in most instances than siudlar counts from surface
soils, Inoa few places the limeslone eeiling of Lhe cave has heen par-
tially decompozed and is covered with a wet paste D Lo 10 mme thick;
migrnzeopic examination of sueh a paste n Tamer Avenoe of Lhe Fling
Ridge system and subsequent plating revealod Jarge numbers of cocel
and bacilli. Whether resolution of zuch enilings is partly the result of
bacterial action or entirely the resolt of acid surface walers seeping
into the cove has nol heen determined, Pohl and White {1965) have
poslulated a role for sullur hacteria in the oxidation of sullides to
sullubes, contrilmiing thereby o the deposition of gypsum in cavern
passages. In caves ag on the surface, bacterial and lungul decomposi-
tion of organic matter plays an unportant role in the ecosyabem.
Although Ferrohacteriales were cultured in synthetic medium from
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the silt of the Shreoop Pools in Roaring River, they were wol moepho-
logieally similar to Perabacterinm spelet, a species deseribed by Cauo-
martan (LU57) from caves of France; their significines in antochtho-
nons food production is probubly neitherwidespread nor quantitalively
very important in the Mammaoth Cave system. Faust (1940 s sug-
gosted that nitrogen-dixing bacteria are responsible for acenmulation
of niteates in cave silts; the discovery ol Jegla and Hall (19G2) of a
Pleistocene colony of the free-tailed goono bat, Tadarida beasiliensis,
in Mammuotl Cave ralses again the older theory of niteale aceurmula-
Lion Lhrough decomposition of bat guann, Exleeme pollntion oeeurs
in the rivers of Mammoth Cave during llooding, when the most prob-
able nomber (MDPN) of colilorn bacteria per 100k ml. of river water
riaes to more Lhan 1600, In late fall, the eesidual pools of Loke Lethe
huve an MPN of lezs than 10 per 100 ml,

Limited growth of brvophytes and ferns ocenrs under electric illo-
mination, particularly oear fluoreseent tubez. Maheu (19264) recorded
B mosses — Anomodon { Leshea ) atteraatus, A, rostrates, Brachythecinm
rivilare,  Furgnchivm praclongun,  Gymaostormune calearenm, anid
Mnirm rosteattem, — and Lthe common liverwort, Harchantie poly-
mee i, Trom Lhe Lwilight zone in Mammaoth, Greal Onyx, and Floyid
Colling Crastal Caves. The plants were deseribed a2 ctiolated and
stunted, and Tacked spoeophivies,

Alwae, — Al of the algae identificd from Manunoth Cave {except Tor
o fewdonbtlul relerences to @ Prolococeus™ bwere Tound in, or cultured
from zamplez made by George Clang and T Bare on August 28, 1963
The taxonomy of these aleae has been diseussed in delail by Jones
(L63) and YVan Landingham (1965, 1966). The location of these sta-
tions, Claus” original notations, some aupplenwentary remarks, and the
species of algae found by Jones and Van Landingham ave given Lelow,

Station 1.V Dl Bluish-geeen covering on eocks.” [ichardsen Spring,
in Blacksnalke Avenoe; dim illomination,

Nastor sinntissipom Witte, emend Claus,

Pharmideien cebennense Gom,,

Phored e sulirancatom Woronich. fa.

Stetion 2. “Small, blackish patches on rocks and stalactifes”
Minerva’s Dome, in Dlacksnake Avenue; wet wall wilh foceulaled
gill; moderately strong electric ilumination,

Chisrelin vufzaris Beijer.,

Lyrghya pusilie (Rabenh.) Hunsg, {a. teanior Jones,

Csctlintoria sublilivaime itz
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Station 4. Darnall’s Way; vermiculated sit on small, wet stalactites;
total darkness,

No algae found,

Station 4, “Tufts of blackish-red, mucinous material on old logs,”
Washingten’s Pit; old, rotting, wooden bridge in constant drip; total
darkness,

No algae Tound, Claus {pers. comm.) believes that the agar-like
matrerial at this station is produced by a red alga; it s probable thal
the filaments died and decomposed prior to the attempt to enlture
the zample, or for some obher reason the alga eould nob he cultured
with Lhe media and methods employed.

Station 4, “Scrapingz from speleo-clay and from the walls?”? Natural
BLridge at the River Styx crossing: flood-deposited sill; Cotal darkness.

Asterocovens superfues (Cienk.), Scherf.,

Phormidicm cebennense Gom.,

Scengdesmus abundans (Kirchn) Chod,

Station £, “Mud from small ponds,”" Second Landing, Echo River;
noar Lhe “Sahara Tesert”: total darkness.

Asterveocens superbus {(Cienk.) Scherf.,

fromentielle mogyariong Claus,

Microcystis stagnalis Lemm,

Station 7. “Serapings from greenizh dizeoloration on walls,” Roaring
River passage; mud deposits o walls, about 100 meters from Silliman
Avenue; total darkness.

PMenophile laeferirens Greneck,

Station 8. PAbundant, bluish-gray, musous geowth on rock walls,”
Top of melol tower in Mammaoth Dome; damp bul oot wet rock sur-
face, moderately well ghted,

Chrysoplipte cyst.,

Osedlatorin neglecta Lotnom,

Station § Y ellowish-white, mucous geowth on rotting rug.” Crevice
Pil areq, in adit belind railing, under conslant deip, at end of Little
Bat Avenue; vielually total darkness; on old, rotlen rag vsed for
cleaning, near rotling planks of wood.

Anlistrodesmus faleatuy (Corda) Ralfs,

Coccomiza digpar Schmidla,

Stetton 10, “Mud from small ponde.” Yery small drip pools in Litlle
Bat Avenue along tourist trail; dim light.
Chactllatoria elansigng Jones,
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Chocystis dacnstris Chod.,

Plapaphila leetevirens Gernecls,

Achnunthes microvephala (Iiitz)) Grun,,

Cymbelln clonsii VanLandingham,

Cymbelia perleffi VanLandinghan,

Cyamdella holrii VanLandingham,

Cymbella prostrote (Berkl) Cleve,

Ditoma vlgere Bory,

Frogilaria sp.,

o phonema lanceslatnm (Ehr.) var. trsignis (Greg.) Cleve,

Cromphornema of, porcalum (Kiitz.) Grun.,

Piunularie sp.,

Stauroners 5.,

Synedra wlpg (Nilseh.) Ehe var. segrfgachos {(Rute) van [Heurek,

Starion £1Wall seraping of blackish, layered , corrugated material,”
Browdway, near entrance; dey wall, dim light.

idseillatoria subtilissima Wiz,

Stidtens 12, “Heavy blnish-green growth on walls around & Tamp,™
Broadway, near enlrance tn cave.

Ankistrodesmus fuleata (Corda) Ralls,

Bepgpiatos albe (Vauch) Trev,,

Chrygsovoccus ebsdanus Pascli,

Harpochytricm hypalothecs Lagerh.,

Kirchneriella lunaris {Kirchn,) 3ab.,

Cseillatorin animelis Ag.,

Svenedesmus ohandans (Kirchn.) Chod,,

Tetrachioris inconstans Pasch,,

Trachelomonas verrucose Stokes,

Llothriz tenerringg Witz fa.,

Melogira granulote {Ehr)) Pralfs var, engnstissimea Mull.,

Melogiva varians Ay,

Meridion cirenlare (Greville) Ag.,

Synedra rumpens Witz

Statron 120, “Branching red growth on old Tog.” Breadway, salt-
peter workings,

Lemanea torulose {Roth.) Ag,
{This red alga is listed eereneously in Jones' chart as L. flueistifis Ag,
but is given eorrectly in the gystematic account.)

A smaller, but rather different algal Qora was described by Nagy
(1965 from Flovd Colling® Crystal Cave, o formerly commercialized
peortion of the Flint Tidge system, His results are as follows:
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Station I Heavy, grass-green prowth arcund a lamp oo a relatively
dry wall surface cloze to the eeiling. About 400 meters from 1he
entrance, along old " Route 1 not far beyond Flovd Colling greave.

Neachloris minuta Avee ot Bold {(virtually puree collore).

Station 2. Extensive davk gray, moeous growth in ereviees of wall,
welted constantly by seeping wuter. About 450 metars from Lhe
entrance along “Route 1,

Chemaesiphon gracilis Habh,

Chrettiatoria neglecta Lemme,

Seenedesmus brasiliensis Bolilin,

Asterocystis smaragdiong (Heinsch) Forti

Station & Whitizh, fongal (2 growth on small stalactites or stalag-
mitez. About 550 melers from the entranee, near the Devil's Kitehen,

Crveillatorin neglecta Lo,

Naviewla mativa Wiltz, var. nivalis Tilz,

Jomes, VanLandingham, and Nagy {op. ¢it.) all nete Lhat the algal
flaras of Lhe Tew caves Lhat have been appropriately zampled o
various parts of the world exhibit cortain properties in eommon —
(1) the compaosilion of speciez differs rather markedly Trom cave Lo
eave, and (2) the floraz are nob readily derivable Trom existing alial
floras @b the surluce o the cove region. The hacillavioplivie, Vaeleala
precdee vie, pdvadiy, for exacagple, found by Nagy at Station 4 o Ceyslal
Cave, = apparently o glacial relick which Tas sorvived i the cave
sinee a much colder epoch, In conclusion, the algae now exisling in
Marmmalh Cave inelude o number of widezpread, commaon species, Tl
also certain psyvehrophilic speeies which Lave probably existod o Lhe
cave for thensands of veaes, at least sinee U cebreal of the Wisconsin
iea sheet. Growtl of these algue o the cave is presumably hetern.
trophic, Near elecloe lishls some small amaunl of light energy con-
version probably takes place, hot i mosl cases the cove algae are
dependent on olhor eneegy sourees,

Eumyraphita, — Most of the information available on the troe fungi
ool Mammath Cave is Lo be found in the papers of Cull (08077 awd
Blahen (10260, VG LY Wreor meeds 15 common on o nuncher of
gubsirates theoghonl Lhe svstem, The cave erickel, Hodeneesns sub-
ferearens (Sowdd,) is parasilized by oan fearda spoowhich Call detep-
mined as £, (S porotrickumg densa Tink, mixed with [, (50 feeissinoem
Link. Thesr presumed palhogens of ffedenoecns uee probably Lhe
imperleet stagez of ane or more species of Cordyesps, many of which
are known G0 have an fsarie stago. Another faaeie sp,is common on
dung piles of the cave rat f Veotome ). Brashear, Wiseman, and Burr



Spelentogy 111 Bare, JTr. 183

{19G7) reported the presence in Mammoth Cave of a psyclicophilic
wyeast which has many of the characlers of Candide allicans; this yruasl
grows well at 207 G but not at 357 C., and iz apparently non-patho-
gende Lo mammals, 1 cammonly orcurs on meat o lish bails, deail
Neatama, und dead Fadenceens, Another species of Condide was 150-
Tatred fronm the Shrimp Pools in the Boaring River passage. Laboealbenio
silterranea, an ascomyecte, parasilizes troglobitic carabid beetles,
notubly * Peendancphitholavis menetriesin, * P, steiatuy, and * P pu.
bagcens. This spevies was first deseribed from * P, menctriesic Luken in
Mammoth Cave {Thaxter, 1595), Cull (1597 records o nomber of molds
feam Mammoth Cave — Micrsasens longiresteis Aukal, Zosmidium cel-
fulare Fr., Gymrogseus sefosns Eidam, G wretaatus Eidam, two other
frymnoaseus spp., Cosmansie sp., Papelospore sp., and Boaderia sp.
The majerity ol these species seein Lo have heen taken in Washington
ITall, near the present sile of Snowball Thning Bosm, on food and
paper seraps. Among Lhe larger enmyeoplivies growing in Lhe cave,
Call {1897} and Mahen (192610 Tist Pesiza ap., fadnlun spe, Tromeles
adorata, Copialne mircacens, Mammoda zp,, Myeene sp,, Pocidlne pa-
reiedes, and Coprines micaceis, O omiceeens 5 commonly seon i River
Hall and near the Third Landing on Echo River, whern its [roiting
bedies — pale brown mushrooms — appear sporadically and often pro-
Tifically. The species is one of the few laeger fongi which seen eapahle
of fruiting in the cuve, and ling been established along the rivers foe
nearly a century, i nol longer. Call noted Lhe prezenee of Fomes
f Palyporns ) applasatus Perse on rolling wond in the cove, The sterile
mycelia of the geons Rhizomorphe (Fig, 23] which grow on bits of
rotling wond and gpread oulwaed acrozs the Hoor and walls of the
cave pussages probably are Lhe myeelia of this or a similar speeies of
pelypore. According to Maheu (192610, the myeelia Dzonfom aurica-
prpern anid O ewrtnm are associated with Coprings micacens and flam-
rearle s, respactively,

Zongeorraphic Tlelationships

The Mummeoth Cave assemblage of unimal species iz parl and parcel
ol Lhe eave Tauna of Lhe Pennyroval platean, a nareow karst plam
sometines called “the Land of Ten Thousand Sinls™ (Jillson, 149233,
Faunal components ehange slowly s one moves from Mamunoth Cave
soutlanst along Lhe Pennvroyal to Bowling Green: more conspieo-
osly along the Pennyreoval 1o the north, where one ceosses Lhe sand-
shone-capped “Hart Connty Bidge™; and rather abruptly Lo the east,
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where the mazsive, blue-gray St. Louis limestone gives way to the
thin, dark-groy, often silty beds of the Salern and Warsaw limestones,

Four regional cave faunas may ba distinguished in Rentucky (Fi-
gure 1, Table 1) — {T} the Pennyroval fauna, (1) the Bluegrass fauna,
(111} the Cumberland saddle fuuna, and (1V) the Cumberland platean

Tabhle 1

The Begional Cave Faunns of the Interior Low Plateans

I. Peanyroyal faunn
A, Redford fauna — Monroe and Lawrence ooz, Tndiana
B. Corgdon fawna — Orange Co., Indiana, to Ohio River
G HBreekineidge fanna — north Pannyroyal plakean from
Chige Biver Lo northern Hart Co., Kentuclky
I, Mammeth Cave faung — south Peonyroyal platean from
the Hart County Bidga to Lmit of Green/Burren River Basin
L. Hoplitnepiile faung — wesl Pennyroval platean from Logan Co.,
Kentucly, west to the Ohio River, including parts of Sumner,
Robertson, Montgomery, and Stewarl cos., Tennesaee
11, ffuegrass fanna
A, Muzearatied foung — soulheast Indiona
E. Cincinnatt fawna — southwest Ohio
C. Lexingion feana - the Bluegrazz of Kentucky

ITL. Cumberland Saddle founn
[The Balem-YWarsaw-Fort Fayne platean of south-central Kentucky
and north-central Tennesscen)
A Greensbury founa — Greon, Tayloe, noclbheen Adair cos., Kanlocky
B, Temphinseille forna — Monroe, Camberland, southern Bacren, and
southern Metealf cos., Kentucksy, and Clay Co., Tennessec

IV, Central fasin fauna

V. Cumberland Plateau fanna

AL Carter faoung — Carter, Elliott, Menifee cos,, Ientucky

B Powell faena ~ Powell, Eztill, Lee cos., Kentucky

L. flockeastle Jauna —~ Jackson, Wockeazile, Pulaski, Wayne,
MeCreary, and Clinton eos,, Kentocky

L+, Cancy Forke fouwna — Cumberland Biver drainage of the Eastern
Highland Rim and Cuwmberland plateau feon Tennessec. Kentueliy
horder southwesl to Caney Tork-15%k Biver inlerfywe

E. flunrsedlle funng - Alaboma north of Tennessee River, also Ellk
River and Crow Ceeck deainages in Tennesses

I, Ganterseille farna — Alabama bebween Lhe Tenneszes 1iver
and the Hartselle escarpment
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fauna. Hegion [ extends northward into southern [ndisne along the
Mitehell plain and adjacent Nomman and Crawford uplands, and re-
gion Iy extends sonthwestward through Tennessee into north Alaba-
mit, The only other major cave faunal provinees of the Interior Low
Plateanus — the Central Basin fauna of Tennessee (V) and the fauno of
southern Minais {(VI} — are nol represented in Kentucky. Subunits
may he proposed for some of thear broad faunal regions, particularly
repiens I and IV, bul in the following dizenssion the [aunal pieture
will be painted with broad sirokes except where directly pertinenl
to Lhe Mammoth Cave system. The impoverished and little-known
cave [wuna of the Pine Mountain fault block in southeastern Kentucky
is here ignored ; ils affinities appear to He with the cave Faunas of the
Appalachian walley rather than with Lhose of the Interior Low
Plateaus. Sinee the regiomal cave faunas of Lhe United States have
never been deseribed or properly characterized, | have allenpted to
do thiz in a preliminary fashion in oeder to set the Mammoth Cave
fauna in proper perspective,

(I3 The Hernyroyal Plateqn {defined here in a more reatricled sense
than uvsual among physiographers) 1= o karst plain developed oo
Mississippian limestones of the Chester and upper Meramae series,
It 1z bounded Lo the west by the Dripping Spring escarpment — the
topograplic expression of Lhe Big Chilty sandstone — and approxi-
mately on the east by the contaet belween the St Louis limestone and
the underlying Salem and Warsaw lmestones. T4 15 o southward ex-
tension of the Mitehell plain of southern Indiana, and sweeps in a
Lroad are across the northwest corner of Middle Tenneszee and into
soutlhwest Kentuoky, In northern Kentucky, where the Salem and
Harrodsburg limestones are narrowly expozed, the easlern hnundary
ol the Pennyroyal is formed by Muldraugh's Hill, the recessional escarp-
ment at the edge of the Bluegrazs, Farther south (e, g east of Mammaoth
Cave) the Salem-Warsaw (nsually mapped as a single lithologie unit
in thiz part of Keotucky) is widely preserved in the Cumberland saddle
on the northwest Qank of the Cincinnati arch, and the sudden cliange
in Lhe nature of the karst topography and in the composition of the
cave fauna takes place along a stratigraphic contact ralher than along
a physivgraphic esearpment. The Dripping Spring escarpment, behind
which lies the narrow Muaminolh Cave plateau, is a solutional cuesta,
Lhe strala dipping gently toward the Weslern Kentueky Coal Basin,
Caves of the Pennyroyal {restricted sensa) are typically ralher exten-
give stream paverns, a few of them 5 to 15 kilometers in Jength, but
gallery segments up to B0 melers above Lhe water table may be locally
preserved beneath the sandstone cap of the Mammoth Cave platean.
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The Pennyroval cave faonas are characterized by the cavefishes,
Amblyopsis spelaea in the north and Pyphlickthys seblerranens in Lhe
south and west; the blind cravlizhes of the genns (reonectas (O thermis
in the north and & pelliceidus in the south); amphipodsz of the genus
Stygabromies (except in the north); the carabid beetle Neaphoenops
tellbampfii (except in the west); Prewdenophtholmis of the pubsseens
group (except in the north); and the eave cricket, Hadenoecus sih-
LErrasie s,

The Pennvroval fauna exhibitz at least 3 major subunits in Ken-
Luelor — weal, {(I-I5), south (1-T}, includes the Mammnoth Cave svstem),
and north (1-0) Cove Taunas of the Mississippian plateaus of soulbiern
Indiana include Amblyopecs rpelosa and Oreonecter inernds, but not
the other species or groups mentioned ; at leazt two subunits can he
distinguished (-8B from the Ohio River to and perbaps including the
Lozt Kiver deatnage, and [-A ineluding Lhe Bedford and Bloaminglon
areas), but our primary coneern iz with the Kentucky Pennyroyal,
The tauna of the nocth Pennyroyal (1-C) typically includes Amebliopsrs
spefaea, Cheoneetes fnermus, Lhe amphipod Crangsnge packardd, the
carabid beetle Prendarnophitfalms barberd Jeannel, Lhe millipede
Seaterpes copel, and fadenoccus. Prendunophtholmons menelriesii [a
worthern subspecies), Caryoehinn stygiam, and Promaplagus hirtis ox-
tend northward o short distonees mlo Lhis loonal peovioee, aod Lhere
are pozsibly other links with the fauna ol Lhe south Pennveoyal The
naeth Penmvroval (Breckineidge) fauna ocewes in Pennyeoyal soves
and eaves in the upland ta the wesl (Mammaolh Cave plateau), seath
to o prominent ridge neross northern Hart Conoly iole Green County.
This ridie, which is sandstone-capped, represents the straligraphic
and topographic expression of a pre-Pennsylvanian viver channel {Bur-
roughs, 19231, TL is broken by minor faulls, plunges Lo Lle west, anld
riges to the cast, where Lhe St Louis limestone — and the sonth Penny-
reval Tanna — extends into western Green Coanty in the vallewy of
Geeen Hiver, The Hael Coonty Ridge is thios a partial barcier to
troglabile dispersal hetween regions [-0 and 1-T

The zouth Pennyroval (Mammoeth Cave) faonn (1-0) extends Trom
the south side of the Hart Connty Ridoe 2oothwestward along Lhe
Pennvroval platean and Mammeoth Cave platean to inelide the deain-
age basing of Lhe Green Biver and ils teibotary, the Boreen River,
The wutershed between the drainage basing of the Green and Hed
rivers i3 a0 marked bareier to many terrezirial teoglobites, huat has
afferted dispepsal of aguatic species Tittle or not at all, This apparent.
paradoy may be explained by the [ollowing hypothesis, As pheeatae
subterranean dreainage networks extend headward in oo karst terranc
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of low gradient and limited relative relicf, there 13 Irequent stream
piracy hetween drainages on opposite sides of a watershed {cef. Piper,
19323, This resultz in shifting ol channel segmentz from one systan
to the slher, and maintains gene Qow belween aguatic populations
inhabiting hoth networks, Torthermore, seazonal flosding may tem-
pravarily fill alr spaces between adjacent channels tributary to different
uelworks {az, for example, the walers of Feho and Styx rivers in
Mammaelh Cave merge duving floeds) and effect dispersal of agquatic
faunas. Abe-tilled zolutional openings ahove the fluctuating waler table,
however, rarely communicate across sublerranesn drainpge divides,
and are furlher subject to blockagre by siltation, sinkhole slump, deip-
stone depesilion, and {1l feom surface erosional processes.

The south Pennyeoval (Mammoth Cave) foona ioeludes Ty plilich-
thige (Amblyopsis ocenrs south of Lhe Hart County Bidge only in Lhe
Mammelh Cove svebem Haell), Orcerectes pefluciiius, Stygobromns,
Pugurdanopliltiioous nenepiesii (e sle), £ stentns (s, 8], P pubescans,
Neaphaenops, Scoferpes coped (sstr), and Hadensecns, In addilion
thieee are al least theee terrestrial troglobites more or less conlined to
this region — Cprygehinm sbygiwm, Pholongodes armata, and Plore pla-
gus firtns, theae forms have peneteated the ITuet County Ridge at o a
single point, in northwest [Tart County, and da not extend Luether into
vegion T-C.The Mammath Cove fauna persists sszenliolly oncehanged,
exeepl fora few highly Ineal endemics ¢ Pelaemanias gantert, Belrivodes
henratt, Prendanoplitholvs inevpectates, Pseadanophthalms adex)
in Mammoth Cave itself, along the Pennveoyal from Monfordyille to
Bowling Green, a distanee of approximately 70 kilometers,

Thi: west, Pennvroyal (Hoplinsville) Tuuna (T-E} inelodes 0, pellie-
diee, Typhlichthys subtervaneus, Hadencecus sublereanens, and Styga-
feosis, but most of the tercestrial species differ from Lhose of Lhe south
Fennyraval, as previeusly mentioned, A diffevent. speoies of Scoterpes
s present, Carabid heetles (teechines) aee represented only by Prewdarn-
epfithalmas ciftaris Yolentine, P eslemanensis Bure, P.oorlindee Bare,
and other (undeseribed) species of the pubescans gronp, wilh a Tew
peoipherally distributed species of the comberfandus gronp, The west
Pennyroval platean and its fanna extends Toom Wareen County [ap-
proximately) weslward Lo the Chiio River, and also cecurs in parts of
Sumner, Robertson, Montooneey, and Stewart counlies, Tennessee.
The snme limestone beds continne across Lhe Ohio River into zonthern
Wlinais, but unlike the sitnation between the Mitehell plain and Lhe
nortly Pennveoyval, Lhe Ohio here constitutes o formidable dispersal
burrier of long standing, and thers 15 no cloze affinity between the
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cave faunas of the west Pennyroval and southern Hlineis {region ¥
see Borr and Peck, 1966},

(L1} The Bluegrass i3 a physiographic basin developed on a struo.
tural dome (Jessamine dome) along the axiz of the Cincinnali areli.
Lirmestones of middle Oredovician age are exposed near the center,
wilh Silurion and Devonian rocks on the flanks. The caves are gener-
ally zmall, rarely exceeding 2 Lkilometers in length (koown maximuam
4 kilometers), and highly lscalized in areas of outerop of the more
coverniferous limestones, Thers iz Jittle evidence of widespread troglo-
bite dispersal belween eave systems. The principal faunal eloments of
interest with respeet Lo Lhe Mammoth Cave [ouna are {a) a large num-
ber of species of Prsendanoplthcelmus of the irevpectulus species
group (the Mammolh Cave species 15 at the western periphery of
the geographic disteibutions of the speecies group; (b)) at least
one endemic specirs of Stygobromus; (o) Lhe Isopod, Asellus stygivs,
and [d) the occurrence of Hoderopons sufiterranens in an izolated rroup
of small enves near Carmp Nelson, Jessamine Connty, near the conter
of the dome {this, incidentally, 1s the Lype loeality [or thiz species of
rave cricket). On the whole, there 1z little suggestion of elose affinity
hetween the fauna of the Mammoth Cave system and the caves of the
Bluegraas,

(IIT} The Cwmberlond Saddle rogion lies south and east of Mammaoth
Cave. The Cincinnati arch plupges soulh of Lhe Jessamine dome,
rizging again in Middle Tennesses to form the Nashville dome, on which
i developed the Cenleal Bazin (region V), an area which is structurally
and stratigraphically comparable Lo the Bluegrass, The stroctural low
betwoen the two domes bas been termed Lthe Cumberland saddle. One
Lhe soulhweslern Qank of the saddle is a mevokarstic teerane developed
on the Salem-Warsuw lLimeslone and the Fort Payne formation.
Numeronz caves of moderate to small extent oceur in the Salem-
Warsaw, and in highly local, biohermal reel lmestons of the Fort
Pavne lormation, which is — except for the erinoidal eeef limestones —
clsewhere a non-caverniferous chert. Faunal elements in commaon with
the Mammoth Cave fauna inelude (a) dsellus styeoes, (b)) Prendon-
epfithalmus of the menetriesii group (£ strigtes plus two different
species nob found in Mammoth Cave), {¢) pseudoscorpions of the genus
Kieptochthontus (subgenus Chamberlinoehthonius, different species), (d)
Seaterpes copet [subzap), and () Pairizodes spp. (Pseluphidae), Con-
spicucus by their abzence are Typhiichthys, Crconectes pellucidus,
Fhalangodes armata, Neaphaenops, Caryelinm stygtum, Plomaphagus,
and even fladenoecus.
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The launul change belween the zonth Penmyroyal and the Cumber-
land saddle slope is one of the sharpest and mozt perplexing in the
Tnterior Low Plateaus. The breal iz so closely tied to the contact
between Lhe St Louis and Warsaw limestones thal one looks for an
explanation based on different dispersal potential in the two [orma-
tions. Possibly the massive, relalively pure Ste, Genevieve and 5t
Touis limestomez are honeyeombed with solulional openings, facilitat.
ing Lhe dispersal of troglobites, but dispersal potential through Salem-
Waraaw terranes 18 reduced and erratic becavze of thin bedding and
incorporation of considerable silt and limy shale into the latter. This
hypothesis is not wholly satisfactory but is quite probably at least a
partial explanation for the observed troglobitic distribulion in the
region. The sharp brealk in troglobite distribution across the St. Louis-
Warzaw contact is analogous to the faunal break chserved by AL K.
Wallace ("“Wallace’s Lina™) in the East Indies, bul apparently has a
decidedly differenl explanation,

(I%) The Comberland Plateau faunal region lies along Lhe western
margin of the Cumberland plateau in eastern Kentucky, running soulb-
westward through Tennessee into northern Alabama, where it turns
wesbward north of the Hartzelle escarpment, Caves ocour in Missis.
sippinn limestones of Lhe Chester and Meramac series, as in the Penny-
raval. A broad karst plain similar Lo the Pennyroval lies west of the
plateau feomt in southeastern hentucky, extending inte Tennessee and
narth Alabama as the Eastern Highland im. In northeast Kentueky
the karst plain disappears and the Bluegrass abruptly confronts the
sandstone-capped outliers ol the margin of the plateau; the caverni-
ferous limestone also thing to the norlh and caves are fower, zamaller,
and more locally developed, The fanwna of this norlthern part of the
platean in Kentucky is more closely related to the cave fauna of the
Blurgrass than to that of any other region, [n southeastern Kentucky,
Tennesses, and north Alabama, however, thers are numerous caves,
many of thern unusually extensive (15 to 25 kilometers), and a much
picher troglobitie fauna has evolyved, showing at least remote {generic)
affinity with the Mammoth Cave fauna. The origin and evolution of
the vave fauna of the Comberland platean is one o the most challeng-
ing and complex problems in North American Bospeleclogy. Tn the
present paper I ean only present a brief sketch of the fauna and its
apparent. affinities with that of Maommaolh Cave,

One might expect a close relationship hetween the south Pennyroyal
fnuna and the Cumberland plateau fauna of sontheast Kenlucky, since
the two areas are about 123 lilometers apart, have similar sleati-
graphy, and both exhibit extensive cavern development. Such iz not
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the ease. The trechine beetles of the south Kentueky Comberland
platean inelude Darlinglonea fentuckensis Valentine, Nelsonites jonesel
Wal,, dmerodacaline feanneli Val., Trechus coumberlandus Buer (o tra-
plophile), and various Psepdanophtialmis spp. of the intermediny and
eunthortandies groups. Other prominent members of 1the cave commu-
nities of the region are millipedes, Scoterpes sp. and Psendotremia ep.
Tthagidia covernarnum: collembolans, Psewdosinelle dirsata (Delamare-
Lebontteville) and P elristiansent Salman; Oreonectes arstral s pacierdi
Hloades, Kleptochthoning spp.; Asellos styoius; Crangouys packardi;
anil Hadenoecuws subterraneus. Although the fauna i potentially as rich
in troglobiles as that of the Mammoth Cave region, there are Tew
direet links Letween the two areas. The few troglehitic speeies in
comman — Hhagidia covernarwm, Asellus styeins, and so Torth - arve
apparently diztributed across the intervening Cumberlund saddle slope.
Typhlichthys sabterranens s apparently absent in southeast Kentueky,
hut appears again in the Cumberland plateau of Tennessee, and is
linked with the sonth Pennyrovul by scaltersd populations of the
Central Basin in hetween, Phalangades armaba hos been reported from
the Cumberland platean from Tennessee 1o north Alabama (Good-
night and Goodnight, 19600, but there are no intermediate records, and
the Comberland platean populations possibly represenl an allopatric
sibling species, In Lthe Tennesses portion of the Cumberland platean
all the species of lrechine beelles are different Trom those of the
Boentucky portion, and the species of Seoterpes, Psewdotremia, Klep-
tochthonine, and even fadencecus are cliunged,

The north Alabama segment of the Cumberland platean s a bit
more distinetive; it liez within the drainage busin of Lhe Tennezsea
Hiver, Genera in common with the Mommoth Cove Tuuna mclude
Sphalloplona, Asellus, Glyphpalinie, Stygobremus, Oreonectes, Palae-
ronins, Nleptochihonius, Phanetta, Scoter pes, Plusiocampa, Hadenoecis,
Paendinophthalmis, Promaphages, and Zatrisodes, Some wide-ranging
species in commaon include felioodisens hadenoeens, Sugittopthere baree,
Styzobromus exidis, Phanetto sabtervanea, and Typhitchifos sublerra-
ress. A number of elements peeoliar to the north Alabama region enter
into the Taunal assemblare in its caves, but the goneeal resemblance
Lo the fauna of the Mammaoth Cave region 12 zomewhal eloser Lhan
hetween Mammoth Cave and Lhe fauna of the intervening Central
Basin.

iV} The Cenrrad Busin of Teonnesser shows o geneeal regional simi-
larity to both Lhe Pennyraval and north Alabama in its cave Tounas,
but seldom iz the [suna of any given cave system az rich as in the
Cumberland platean or the Pennyroyal, Formes present include Sphal-
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faplitnn, Speoplila, M elicodisens fhadenveens, Sogitiocythere barei, Asellig
slabrensis Slalloed, Stygabromue citrewy und 8, erdis, Klepiochtfio-
ainee, Peeudozoona, Anthrobio monmouthio, Phanetin sablecranea, Rio-
gtdia, Scoterpes, Mlustocampe, Hadenoecns, Psendanophthalmus (chiefly
of the cwmberlondus group), Posaphagns, Typhlichithys, and (in the
northeast onlv) reorectes australis packardi, Gaves are somoewhat
larger and more numerous Lhan in the Bluegrass, o region of com-
parable stracturs and straligraply,

Two zoogeagraphic puzeles require wmention hece. Theee are two
elemenls inexplicably alisent in the Mammoth Cave fauna, although
hath are present in Lhe Pennvroyal to tle noeth and soutliwest az well
as i the caves of the Cumbedand saddle slope. One element 1s the
millipede genus Psendotrenia, which has o very large nomber of tro-
globitic and troglophilic species in eaves of the Interior Low Plaleaus,
with the enrions exception of Lhe Mammath Cave region, The olher
absent element iz the widespread Leoglobitic callembolan Peendosinelin
Airsuta, the distribution of whicl ineludes caves near Bowling Green,
Fdmonton, Greensburg, and Elizabethtown, but swings caslward ina
Lieoad arve aronnd the Mammoth Cave region. Why this should be so
15 noboaboall elear, Todeed, the paucily of troglobitic collembelans {no
Sinetla or Pregdosinelle) from the Mammoth Cave community i= a
sitnation without parallel elsewhere in the Tnterior Low Plaleaus.

In accord with the prevailing view on origin of North American
troglobiles (Jeannel, 1943, 1407 Vandel, 1964, Bacr, 1965 and fn
pressy, we can assume Lhat the troglobitie faume of the Mammoath Cave
system evolved from epigean ancestors living in the vieinily of the
caves, fiest as non-eavernicoles, Lhen as troglophiles. Extinelion of
surlace populations of Lhe troglophile species — the resull of widespread
climatie or other savieonmental changes azsocialed wilh allernating
cold-wet and warm-drey periods — elfected fsolation of ancestral broglo-
phile populations in the eaves. The ancestors of cave trechine beetles,
for example, probably lived in wet talus piles orinoss carpets in conifer
forests which covered much of Kentucky during glacial maxima.
Following retreat of the glaciers, the onzet of a warming, drying Lrend
progressively restricted the ancestral species bo eold, wet microhabitats
in shaded ravines, sinkholes, and the mouths of caves. At this stage
they probably becume Leaglophiles. Continued warming and drying
led Lo extinction of the remaining surface populations, and under the
ensuing conditions of spatial izolation the cave populations were
free to adapl more precisely to the cave environment, and undergo a
recomstruction of Lhe epigenotype of their speeies, Many of the cave-
azsocialed regressive evolntionary processes (notably loss ol eyes and
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Table 2

Analysis of Troglobitic Fauna of Lhe Mammoth Cave System

A

Species probably vriginating in the Mammoth Cave faunal region (I-D)
[ 4 = HEystem-limited)
Sphallaplana pereavea?
Speophila buchanaoni?

# Melicodisens punetalallus 7

H Sapittecythers siygia
Clreonectes pellictdus

# Palaemoarecas goanleri

W Kleptochthonivs hagent

£ Kleptochtfonius cerberms
Phalangodes armate

# Anthrobic monmontfiic (local form)
Scolerpes copel

# Antriadesies frogilis
Linopodes mammonthia?

# Archopalites allis
Plhustocampa copfer

# Darypterye hagent
Neaphaenops tellkempfii
FPaeudanaphthelnus menelriesii

f Peeudanophthelmus quday

# Preadunoplthelmus inexpectats

# Batrisodes henrotl
FPromaphogus hirtus

. Epecies probully originating oulside the Mammoth Cave faunal region,

with dizpersal route

Antraselates spiralis — north Pennyraoyal

Helieodizens hadenoecus — soulh Pennyreoyal

Cyelups donnaldsond - north Pennyroyal 7/ ?7Cambecland saddle
Antheyella prlesa — north Pennyeayal? [ Cumberland saddle
Sagritoeytfera barrd — south Pennyroyal

{fandona sp.— ¥

Asellue eryrius — north or south Pennyroyal

Crangonyr packardl — north Peonnyrayal ¥ [ ¥ Cumberland saddle
Stygobromus eitrens ~ south Peonnyroyal

Stypgolbromus exilis — south Pennyroval

Prspvdoseona mirabilis — Cumberland saddle? [ ¥ zouth Pennyvroyal
Phanedte sublerranes =7

Porphomma caeernicalum -V

Bathyphantes weyari =7

Rthagidia eavernurum —~ Cumberland saddle

Peeudanophthalmas striztus — Cumberland zaddle
Legudanaphthalies pulbescens — south Pennyroyal

Amblyepais #pelfaca ~ north Pennyroyul

Typhlichthys subterraneus ~ south Pennyroyal
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melanin pigments) probably accompanied thiz genclie reconstroction
as selectively neutral byproducts of adaptation. Other major climatic
and environmental changes of the Pleistocens may have been instru-
mental in iselabing aquatlic aneestors in caves; these inelude Lempera-
ture and vainfall variationz as well az a marked change in stream gra-
dients wlen regional uplift at the beginnimg of the Pleistocene trans-
formed sluggish, meandering sleeams of low geadient into rapidly
flowing, rejuvenated drainnge systems,

An analysis of the 40-add species of troglobites known from the
Mammoth Cave systern {Table 2) shows that a little more than half
probully originated either in Lhe cave ibsell or in nearby caves of the
stmth Pennyroyal. The remaninder of the speews have dislobutions
which suggest that they originated elsewhere and olonized the Mom-
moth Cave system via sublerranean dispersal roules. The exact dis-
persal corridor for any given species s olten delalable, hut enough
informatien is available to show that the troglobile communily of
Mammoth Cave has evolved — probably throughout the Pleistocone
development o Lhe cave itsell — Lhrough [aunal mcrements from 4
somrens: (1) troglobite speciation in situ in bhe southern Pennyveoyval
caves; {2) dispersal alomg a north Pennyroval eorridor; {3) dispersal
along a south Pennyroyal corridor; and {4} disperzal acrosz a Comber-
Innd saddle corridor. Just as its special gealogie situalion has assured
the development of an extraordinarily extensive covern svstem, Mam-
moth Cave's geographic Incation at the Yerosseonds™ of theee maujor
“highways" of sublerranean dispersal has contriboted ta the develop-
ment of its exceplivnally rich and varied troglobilic fauna.

SUMNMMARY

The Mammaoth Cave system includes more than 175 Kilemelors of ex-
plored paszzagez in Mammoth Cove Notional Park, Kentoucky, Although
binlogists have exploved the caves inlermittently sinee 1822, the inventory
of living organisms in the system is still incwmplete. The peesent stody lists
approximately 200 species of animals, 67 species of nlgae, 27 species of fungi,
and 7 apecivs of bwilight-aone heyophytes. The fauna is composed of 229,
tevplobites, 367 troglophiles, 2295 trogloxenes, and 20%, aceilentals, and
includes protozoans, sponges, triclads, pematodes, nemalmmarphs, rotifers,
olignrhastes, gaslenpods, cladncerans, copepods, astracods, izopods, amphi-
puds, decapods, pseudoscorpions, opilionids, spiders, mites and 1icks, taedi-
grades, millipedes, centipedes, collembolans, diplurans, thysoonurans, vave
crickels, emiplivans, psochds, maoths, flies, fleaz, becetles, fizhes, amphibions,
Bireels, amad nemanmiads, The Mammoth Cave communily las evolwved lllj'mlgh-
out the Fleistocene concomitantly with developrment of the cave syslem.
The Lenglobilic Tauna is devived from 4 soueces: (1] teoglobite speeiation in
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situ in the system itsell;, {2} dispersal along a north Pennyroval plateau
coreidar; [3) dispersal along a south Pennyroyal plateau corridor; and (%)
dispersal across the southwest slope of the Cumberland saddle merokarst.

REZUME

L systéeme de lo Mammoth-Cave comporte plus de 175 Kilomédres de
galeries souberraines cxplorées dans le Pare Nalional Mammaoth-Cave
[Kentucky), Etant donoé qua lez biologistes n'avaient exploed ces geottes
fjue de tomps en temps depuis 18242, Pinventaire des organismes vivants dans
le syelime élait resté cncore incomplet. A lu suile da la présente étude, on
enrogistre approximalivement 200 capéees d'onimanx, 67 espéoes d'Algucs,
#7 expirces de Champignons et 7 espices de Beyophytes de la zone éclairdo,
La faune, renlermant 22Y%), de troglobies, 369%; de teoplophiles, 229 de
trogloxines réguliers el 209, do trogloxénes accidentels, compoels Proto-
rogires, Kponges, Triclades, Mématodes, Nématomorphes, Rotiféres, Oligo-
chittes, Gasléropodes, Cladocéres, Copépodes, Ostracodes, 1sopodes, Amphi-
podes, Décapodes, Pseudoscorpions, Opilionides, Araipndes, Acartens, Tardi-
grades, THplopodez, Chilopodes, Collembales, Diploures, Thyzanoures, Or-
thoptéres, Hémiplires, Psocoptires, Lépidopteres, Diplives, Siphonaptéres,
Coléoptiees, Ioissons, Amphiliens, Oizeaux of Mammiléres, La biscénose
de la Mammoth-Cave a évolud pendanl lout le pleistocdne an fur et & mesure
de la gentse du systéme dez grottes Ini-méme. La faune {eoglolis poureait
avoir & ovigines @ [1) spéoialion troglobienne autochtone dans e sysiéme ;
12} dispersion le long d'on corridor Nord du Platean-Pennyroval ; {3} dis-
persion le long d'un corridor Sud du Plateon-Fennyroyal ; b (4} dispersion
& Eravers la pente Sud-Ouest de la zelle mérokarstique du Cumberland.

REFERLENLES

Agasuz, Lovis (1831) — Observationz of the blind fish of the Mammoth
Cave. American Joue, Sci., ser. 2, 11: 127128,

— [1853) — Recent researches of Prof, Apgassiz Thid., 16: 134,

Bamey, Veanox [1933) — Cave life of Keplucky, mainly in the Mammoth
Cave region. American 3Midl. Mat., 14: 385-634,

Bamgs, NaTean (1895) - Notes on the Pseadoscorpionida, Jour, Mew York
Entomol. Soe., 31 115,

Bann, Tuomas, G, Jro (1955) — Tindogical Report, pp. 280-283. fa: Joo
Lawrenon, Jr., and Roger W, Drucker: The Caves Sepond, New York:
Funlk and Wagnalls.

— {1959 a) — The male of Preudanophtfnlne awder [Goleoptera, Carabidae),
Trans, Kentucky Acad. Sei., 20: 1-3,

— [1948Dh) - New cave beelles (Carabidae, Trechind) from Tenncssee and
Kentucky. Jour. Tennesses Acad. Bei., 34: 5-30,

— 11962] — The Mind heetles of Mammoth Cave, Kentucky, American. Midl.
Mat., 68: 278-284.



Speleclogy [I1. Barr, Jr. 1495

— {1063y — Slwdies on the cavernicole Plomophagoe of Lhe United States
(Coleoptern, Catepidac), Psyche, 70: 50-58.

— Haasa) ~ Cave roology [mecling reporl). SBcience, 144 (No. 36106): 321-
422 — copver photograph,

— (1964h) — MNon-troglobitic Carabidae (Coleoptera) from caves in Lhe
United Btates. Coleapl. Bull,, 18 1-4,

— (18] = The Paewdanophthalmus of the Appalachian vulley (Coleoptera,
Curabidac), American Midl. MNat., 73: 41-72.

— (1966} — Evalution of caye hiology in the United Stabes, 1822-19635,
mal. Spelecl, Boc, Bull, 23: 15-21,

— {14967} — Cave Carabidac [Coleoplera) of Mammoth Cave, Psyche, 73:
284287 TA: 2426,

it presz) — Cave eeology and the evolution of leaglobites, Evolutionary
Biology, vol, 2. New York: Applelon-Century Crofts.

Bann, Tuoxas G, Jr, aml Kreawg, Rosenr A [1962) — The cavefish,
Amblycpsis spefasa, in northern Kentucky, Copeia, 1962, no. 3: 682,

Bann, Tuosas G, Jro and Peer, Stewant B i1965) - Dizcovery of Peewda-
nuphthalmee in southern [lineiz (Coleoptora: Carabidae), Americon
Midl, ™Mal,, 767 319-5322,

Bann, Toomaz G, Jr, and Reneeln, Jaszs B (1967) < The artheopod cave
fauna of the Carlsbad Coverns repion, New Mexico, Bouthwestern
Kaluralist, 12 (31 — — —.

BerLawp, Lucies (1931) — Arachnides arandides {Biospeologica LYV} Arch,
zool, exp. et gén., T1: 383388,

Bovivan ¥ Prectan, Caxpino, and Jeanwer, Rexg {1931) -~ Campagne
spéclogique dans Andérique da Nord en 1928 {promioee sériz) (Bio-
sprologica LYT), Thid,, 71 293-316.

Baasuran, Davio, Wiseauas, Racou, and Bann, Tnowas G, Je. [1967) —
A peyeheophilic yeast from Mammoth Cave, Hentucky. Int. Jour.
Speleal., 3 503404,

Brere, J Hangew (1952 - Vadose and phrealic features of limestone ca-
verns, Jouar, Gecl., 50: 875811,

Browns, Feame A, {1961} - Diuenal rhythm in cave crayfish, Mature, 191:
929-930.

Buucker, Bosen W (1966] — Truncated cave passages and lerminal breal-
down in the cenfral Kentucky kavst. Nat. Speleol, Soc, Bull, 28:
171174,

Breomaxan, J. Winnian {1936] — Notez on an American cave fatworm,
Sphalloplane pereacea [Packard). Beology, 17: 194-241.

Branonsus, W, (. (1923) - A Tottsville-liled channel in the Miszissippian,
Kentucky Geol. Sury., aer. &, vol. 10; 115-126.

Carr, INcwarn Bresworti (1897) - Bome noles on the flora and fauna of
Mummoth Cave, Kentucky, American MNat., 31: 377-392,

Cavmantiz, Yocror (1937) — Rechierches sur une bactéeie des argiles des
cavernes el des sédiments ferrugineux, Compt. Rend. Acad. Sei,
Paris, 240 173817610,

Cuarros, I A {1931) — Crustacés copépedes {Binspeologica LVT), Arch.
zool. exp. el gén,, 71: 340-360.

Coopane, L, (1931) - [nseckes orlhoptéres [Biospoologica LVI). Arch. zoul,
exp. ob pén., 710 309402,



196 Spelealogy 1L Barr, Jr

CHRISTIANSER, HEaneTn A (196040 - The genus Feewdosirella (Collembnla,
Entomohryidae) in caves of the United Slales: Payehe, 670 1-25.

— i19a0h) — A preliminary sucves of the knowledge of North American
cave Colleinbala, American 3Midl, Nat., 64 3044,

— 11960e) —~ The genuz Sieetla Breock (Colleaobolz, Bebomobryidas) o
MNearclio caves. Ann, Entomol, Soc. America, 53 4813591,

— {964) — A revision of the Neacctic members of the ponus Tomoceras
iCollombola, Entomobeyidas). Bev, Beol. Brol, Bol, 1: 839-675,

— [1986] — The genns Arcflopalitss (Collembola, Smintharcidag) in the United
Blates and Cavada. Tot Jour, Speleol., 22 43-T3, pl. 11-19,

Canng, Bruxo (19349} — Campodéidés cavernicoles de la région des Appa.
Taches, Motes Diospool., £:120-130,

Core, Fowann Daneen {1872} — On the Wyandotte Cave ond ils fanna,
American Nat., 6: 406422,

Davinson, lenenTt (1840} — An excursion to the Mammath Cove and  Ehe
Borrens of Kentuclky, with some notices of the early settlement of
the State. Lexington: A, T, 8killmean & Son. 148 pp,

Davis, Winniam Masrizox (19300 — Origin of limestone caverns. Geal, Soe,
Aanerica Bull,, 41 475-625.

Dmaronr, Kexxers (1942) — Report of a biclugieal reconnaissance of the
Naw Diseovery in Mwinmolh Cave, Kentucky, Janunary 7-11, 1941,
Mat. Speleal. Sec. Bull., 47 4d-52.

De Bravcrawe, P {1831 — Turhellacids triclades (Ricsprolegica LY.
Arcl. zool, oxp. el pén,, TL: 317-3351.

D Kax, Jauns B, (1842) - {Deseription of dmblyepsls spelocss.t Footnote
p- 187, Zoology of Wew York, or the New York Faano. Parl TV, Fishes.
Adbany, 1842,

Fronxaaxn, Cann I (1899 - Exploraticns in the caves of Missourl and
Wenbucky. Proc, Indiang Acad. Sei, §: 58-61,

— [405) — Divergence and convergence in fshes, Biol, Ball, 8: 5966,

— (1909) = Cave vertebrales of Aomericn: o study in degenceeative evolution.
Carnegis Tost Washinglon, Pull 104, 241 pp.

Esearex, J, 11 (1873} — Noles on spiders from caves in Kenlueky and [n-
diann, American ™Maf,, 9; 275-241.

Face, Loms (1931 — Crostacts amphipodes e décapodes [THospeologica
LTI Arch. zool. exyp, et min, 71 361574,

Favse, Burror S (109 = The formalion of saltpeter in caves. Nat, Speleol.
Soc. Ball., 41 17-23,

Fox, Lavesa [19490) — Fleas of easlern Novth America. Ames: Towa State
College Tress, 1910 1.

Gappnga, Jo L (1935 — Origin and  develupment of limesione caverns,
ool Boc, Aneriea Boll,, 462 1855 < 12745,

Goanstax, Harrisos [1024) - A litlle-known cove craybsbe Urans, Kentucky
Acad Bel., 1 8704

Gares, LB, 01959 - Barthworms of Novth American caves, Nat, Spelecl.
Boc. Bull,, 21; 7784,

Crxer, Rexs, and Hesmene Pocus (1968 - Beologie de Fonticola
aatederna dr Beanchamyp (Turbellaria, Triclade) dans la geotbe de la
Lalme (lsére, Fraove] survie en piciode de séchoresze, [nb. Joure
Bpelend., 10 200114,



Speleology 11T, Barr, Jr. 147

Gugann, Crances . (18607 — Iehthyvological notices, Proe, Acad. Mat. 3l
Philadelphia, 1839 (1800]: 56-G8.

Goovminnr, Cranexck o, and Marte L. Gooprisnr [1960) - Speciation
among cove opilienids of the Tnited Slates. Ameeican Mull. Mal., 64:
B-38.

Gooonteir, Canvis (1980) — The Pleuroceridae of the Ohio River dreainage
systent. Cher. Pap. Mus, ¥Bool., Univ, Michigon, no. 417, 21 pp.
Haaew, Henataxy H, 1870} — Monogeaph of the North American Astacidae.

Mem, Mus. Comp. %onl., Harvared Univ., vol. 2.

— [1A72) — The blind crayfizh. American Nat., 62 494,

Harx, W, L. 019081 — Motes an the mammals and cold-bloodaed vortelealis
of the Iodiana University farm, Aitchell, Indiana. Proc. Tnited
Shabes MNal. Mus., 35: hab-5381.

Hare, Jonw S0 01961 — Myetis austreriparive in central Rentuckys. Jour.
Mammal., 42; 39U-401

— (162 — A Life history and taxonomic slody of the Tndiana bal, Myetcs
sofafrs, Boeading [Pennsylvania)l Publ Mua, & Act Gall,, Sei, Pulid,,
no. 12, 68 pp.

— [1963) - Noles on Mecotus rafinesgue in central lentocky. Jour, Mammal,,
gy 19-1240.

Tane, C.W dr, and Mane, Davsey (5 [1966) — Four new enloey therid
patravodls from Wenbueky, with nofes an the troglohitic Sagdttosithere
Gorer, otulae Wat, [Acod, Nat, Sein, Mhiladelphia), ne. 358, 10 pp.

Harr, COW,, Jr., and Hoess, Harroxs H., Je, (1961} — Eight new troglobitic
pstraceds of the genuz Falecpthers [Crostacea, Ostracoda) from the
pastien Unitd Stales. Proe, Acad, Mat, Sei, Philadelphia, 113:
17 3—1HA.

Harey, Mervinte FLPO33) — Blwdivs on Lhe Laeplodividue [Cutopidae) with
deseriplions of new species, Jour. New York Entomel. SBoc., 41
167239,

Hay, Winntas Panny 1903) — Observations on the censlacean fagna of Lho
region aboul the Mammoaoth Cave, Kenlucky, Proe, United Slakes
Nul, Mus., 25 U83-430,

Heowws, Tawreex 1T ey, and Bare, Teowas G Jr., [1980) - The origins
andd affinitics of the troglebitic crayitshes of Narth America {Decapoda,
Astacidac]. 10 The pennz Cambarns, American Mudl, Nat., 6%; 12-33.

Howstsoer, Joaw T [1965] — Ledezeriptions of Dag poorly known species
of cavernicelous vhagilind mites (Acaring, Trombidiformes) from
Wirginig aml Keotucky, Acarclogia, 7: 634682

Huoww, Gronce HL{1EGE) — Cotalegus of Coleoplera from soulb-west Vir-
ginig, Trans, American Entomol. Boe, 30 125128,

— 11EHY] — Miscellanesus notes and short stodies of North American
Coleaptera, Thid., 100 269293,

Husepapp, H. G, (18ED) — U'wo days’ collecting in the Mammaoth Cave, will
contributions fo a slody of s fauna, American Entomoel., 3 3450,
TU-EG, fige. 810, 19-24,

Heprker, Treovone M, (13346 — A monographic revizion of the genus
Ceathophilvs (Orthoptera, Greyllacrididas, Rhaphidophorinas). Uiy,
Flarida Publ., Biol. Bci, Ser., 2 (1], 351 pp. + 35 pl.



105 Speleclogy LI Bacr, Jr.

Husmicer, Lestie (1943) — Stndies on the Nearctic freshwater Amphipoda,
LT, Notes on the freshwiuter Amphipnda of castern United Stales,
with description of ten new species, American Midl. Nat., 29: 653-712,

— (19601 - The cave anail, Capyehium siygiem Call. Trans. Kentucky Acad.
Sel, 210 3534

— {1962) — New species of Heltredrsers from the eastern United States.
Naotilus, 7o 10207, pl. 7-9.

— {1963) — New species of Hydrobiidoe, Thid,, 76; 138-140, pl. &,

— {1965) — Land spails from the caves of Kenbucky, Tenneszee, aml Ala-
bama. Mat. Spelecl, Soc. Bull,, 26: 33-306.

— {1963} — Four new land snails from the southsastern Uniled States.
Nautilus, T9; 47, pl. 2,

Mysan, Lipere H. [1937) - Btudies on the morphology, taxonomy, and
distribution of Morth American triclad Turbellaris. VITL Somne cave
planarians of the United Stales. Trans. American Mice, Soo., 56; 457-

Py
L IO

JEaNwEL, BExg (1920 — Notes sur les Trechini, Bull. Soe, Bntomol. France,
1920 140155,

— {1928] — Monographic des Trechinas, 3¢ livraison, LiAbeille, 35 1-508,

— 11931] — Reévision des Trechinae do PAméeique du nord. Areh. sool. emxp,
of min., 71 AD3-40%,

— {1948} — Les Tossiles vivants des cavernes, Paria: Gallimard. 321 pp.

— {1949} — Les coldoptéres cavernicoles de la région des Appalaches. 101
Eludo systomatique. Notes Bicspiol., & 37-104.

Jeannen, Reok, and Hesnor, Hexoo (1949) — Les eoléopléres cavernicoles
de la région des Appalaches. 1. La région des Appalaches (Jeannel],
ane 11 numération des grotles explorées (Henroth Ihid,, 4 11-36.

Jeens, Twamas ) and Hann, Jons 3. (1962) — A Ploistocens deposit of
the free-tailed bat in Mammaoth Cave, Kentucky, Jour. Mammal., 43¢
AT,

Jitison, Wintann Rowvss (1023} - Land of ten Lhousand sinks. Science,
48: 134,

Jowgs, 0. J, [10965) — Alpological investigations in Mammoth Cave, Nen-
tucky. Int. Jour, Spelecl., 1: 491016,

Keyserusa, Bucey Gnar {1881) — Neue Spinnen aus Amerika, TT1. Yorh.
zool-bol, Ges. Wien, 31: 269-314, pl. 11,

Kiie, W, {1951) - Cruslacés osleacodes {Biospealogica LYI). Arch, zool,
pxp. b pén., Tl G33-54%,

Kuoraip, C. A, (1899) — The plankton of Echo River, Mammoth Cave. Trana.
American Micr, Soc,, 20z 115126,

Kusexe, ovent AL [1966) — Depanperate fizh fauoss of sinking crecks
near Mammaotlh Cave, Kentucky, Copeia, 19662 308-311.

Loweck, Ansn Komy [14929) — The geology and physiography of the M-
il Cave Mational Pack, Keplucky Geol, Surv,, ser. &, no, 31 327-
29%,

Loowiz, 1 F. (1043} - New cave and epigean millipedes of the United States,
with notes on some established species. Bull, Mus, Comp. Zoal,,
Harvard Univ,, 92: 373410,



Speleclogy I1L. Bacr, Jr. 199

Maneu, Jacgues [1926a) — La flore cavernicole américaine (Greolles de
Mammnth-cave et de Cily-cave, état de Kentucky). Bull, Sow Bol.
Froance, 74: 39-57,

— %2 h) — La mycologie ohseuricnle souterraine américaine {Cavernes de
City-vave, Titat de Kentucky, Fiiats-Unis). Bull, Trimesle, Soc, 3y col,
France, 42 150-138.

Mavreorw, Davio B, and Ceameerrry, Joszra O [1961) - The pseudo-
seorpion genns Kfeprochthonius Chamberlin (Chelonethida, Chthonii-
dae). American Mus. Nov, noe. 2063, 335 pp.

vox Morsenunzey, T, Vieron {1854 - Btndes entomologiques, 3¢ année,
Helsingfors, 69 pp.

— [1862) — Flodes entomoelogiques, 14® année. Drasden, 55 pp.

Mocnmore, Witniax B, (1963} — Redescreiption of some cavernicolons
pseudoscorpivns (Arachnida, Chelonethida) in tha collection of the
Museum of Comparative Zoology. Breviora {Muos, Comyp, Zoal., Har-
vard}, no. 188, 146 pp.

— (1964) — New terresirial isopods of the genus Wikeonisews from castern
Tniled Btatez [Crostocea, Tsopoda, Onizcoidea). Olio Jour, Sci., 64:
o1-47.

— (1965) — North American pseudoscorpions of the genos Kileptechthonius,
subgenus Chambertineehthonies (Chelonethida, Chthoniidae). Ameri-
can Mus, Mov., no. 2234, 27 pp.

Macy, J. P (19683) — Preliminary note on the algae of Ceystal Cave, Ken-
tucky. Tnt. Jour, Bpeleol., 1; 479-490.

Packann, Avrurus Senexe, Je. (1871) — On the cruslaceans and insects of
the Mammoth Cuve. Arevican Nat , O 785761,

— &7 a) — Deeurrence of Jopye in the United States, Tod., &, S01-502.

18740} — Larvae of Anophthelmus and Adelops. Thid., 8 582-363,

— {18754a) = The invertelwate cave Tanna of Wentucky and adjoining States,
Arapvina, Tbid., 9: 274-274.

— 11875k} — Cave-inhabiting spiders. Ibid., 9 663-664.

— {A76] —~ The cove-beelles of Wenboeky. Ihid,, 10: 282-287,

— 1885} — On the structure of the brain of sdeellus and the eveless form
Caserdofea, Thid., 19 B5-86.

— [188&8) — The cave fauna of North America, with remarks on the anatomy
of the brain and erigin of the blind species. Mem. Nat, Acad, Bei,
[LLSAL, 40 ppo 1156 [1886).

Pawk, Oneaxpo (1234) - Key Lo Lhe more common adult animals of Mam-
moll and adjacent caves, pp, 118-124, Fr: Oclando Park, W, C, Allse,
and ¥V, E, Shelford - A laboratory introduction Lo animal ecology and
taxonomy, Univ, Chicage Press. 257 pp.

— (19406 — New or little-known species of pselaphid bectles from south-
eastern Uniled States. Jour. Tennessee Acad, Sci., 31 54-100.

— (1%58) — New or little-Jonown speeies of paelaphid beetles, chiefly from
soubheastern United States, [hid., 35; 39-74.

— (1960) ~ Cavernicolous pselaphid bectles of the United States. American
Midl. Nat., 84: BA-104,

Pank, Oneawno, and Bann, T C, Jr, (1961) — Some obzervations on 4 cave
cricket (Abstr.), Eotomol. Znc. America Ball,, 7144,



200 Spelealogy IIT.  Barr, Jr.

Pank, Oxtawoe, Borears, TOW, and Hannes, 200, (1951 — Preliminacy
analysis of aetivity of the cave eraylish, Combares pellneidus. Ameri-
can Mat,, 750434171,

Tveen, Antnon Mo (1932 — Groond waler in north-cenieal Tennessee.
Unifed Stales Geol, Sury, Water-supply Pap. 640, 238 pp., § pl.

Ponn, Exwixs R, (1950) ~ Vertical shafts in leslone coves, Mot Speleol.
Boc. Oce, Pap., no. 2124,

Pown, Bewin B, and Wiore, Wisoran B (19651 - Balfate minerals: their
origin in the central Keptucky karst. Amevican Minsral,, G0: 1461
1465,

Foveson, Taewas Lo {1963) — Cave adaptation in amblyopsid fishes,
American Midl, MNat., 700 207 290,

— AR5 — Animals In agqualic environmends; animals in caves, S D0 B
Thll. Bl Hamlbook of physiology, sect. 4, “Adaptation to Lhe Tnvi-
ronment,” el 47 pp. 788771 Washinglon: American Physicl, Soc,

Fursas, FOW, (8720 — The Mind-fishes of the dammeoth Cave and their
allies. American Nat., 8; 6-30,

— (1875] = O zeane of the babits of the blind ceawlish, Candares pellucides,
and the repecduction of sl parls, Proe, Boston Soc. Nat, Hist., 18
1619,

Harisesouy, Consrantian 50 (1832 — The cuves of Kenlucky, Atlaniie
Joure,, 1 (8 2730,

Brienen, Davin 1B, Panunn, Joux Do, and Pasx, Oneasva (1963 —
Persizlent ehiylhanic locomoter aclivily o by cove ericket, Hadenoe
e subterranes, und its ccological significance. American Midl Nal.,
Tt BV-G.

Ruoanrs, Resvenn (1H94) — The erayfishes of Kentueky, with notez on
variation, distribution, and descriptions of new species and subspoe-
cies. [hid., 81: 411149, 10 figs., 10 maps.

Bosex, Dons Bare (1062} — Comments on Lhe relationships of the North
American cave fishes of the fumily Amblvopsidac. Amrevican dMus.
Hav., no. 2009, 35 pp.

Anarer, Naraawien Sovrnaare (18730 — On the antiquily of the caverns
and cavern life of the CGhioe valley, Mem, Boston Soc. MNab, Hist., Z:
REHEH TS

BrvesTr, T [1934) — Campodeidas (Biospeoluica LV, Arcl. zool exp.
et gen., T80 379551,

— (1947 ~ O somme Tapygidae in the Museum of Comparative Zoology,
Psyehe 6 222

Byartny, ALrrer I, (1961) — A new cave shrimp from southeastern United
Slates [Decapoda, Alvidae). Cruzlaceana, 8: 1279150,

SwixserToN, A, O, (1932) — Origin of lmestone caverns, Geol, 8o, Americn
Bull., 45 663-605%,

Tavron, Dweenr W, [1966) — A remarkable znail fauna from Coabuila,
Muxico, Veliger, U: 1520208,

Terveamer, Tneopon G, (18444} — Beschreibung ciniger neusr in der
Mammulh-TTah in Kenbueky aufgefundener Gatbnngen von Glivder-
tliaeren, Arch, £, Notoege,, 10 518324, pl, 7,

— j1844%) ~ Uber den blinden Fiscli der Mammuth-Hahle in Kentueky,
mit Remerkungen iiber vinigre andere indieser Hihle Inbenden Thicre.
Miillers Arch. [ Anot w, Physiol,, &) 384-394, pl, 9,



Spelealogy 11T, Trarr, Je. am

Terreampes, Turonon G ([1843) - Memairs on the blind fishes and some
other animals living in Mammoth Cave in Kentucky, New York
Jour. Med., 18435, pp. 85490,

Toaxten, Rovnann (18953) — Conteibulion toward o manograph of the La-
boulbeniavese, Part 1. Mem, American Acad. Arts & Sei., 12, 195425

Troursos, WiLttam (1845) — Molice of the blindfsh, craviish, and insecls
from Mammaoth Cave, Kentucky. Ann. Mag. Nat. Hist., 15: 3.

VALRNTIFE, J. Manson (1931) - Mew cavernicoly Carabidae of the sulfamily
Trechinae Joannel, Joue, Elisha Mitchell Sci. Boc, 460 247-2535,

— [1932) — A classification of the genus Peewdanophthalmus Jeannel {fam.,
Carabidac) with descriplions of new species and notes on distribution.
Thid., &%: 261-280.

WVasnpern, A (1964] — Biospéologie: Ia biologic des animaux cavernicoles,
Pariz: Gonlhisr-Villars, 619 pp,

— [1965) - Les Trichoniscilae cavernicoles [[sopoda Terrestria, Crustacea)
de PAmidrique do Mord, Ann. Spaléel., 200 347-381

Varlawnrsoaan, Fam T (1965) — Ddatoms from Mammoth Cove, Kenlurky.
Tnt. Jnue. Speleol., 1: 517-530.

— (1968} — Three oew species of Cymibelln from Mammelh Cave, Kentueky,
Ihid., 2 1338-130.

Viternom, H.o (1920) - Die unlericdische Acarofauna, 2. Naturw., 62 123-
186,

Woarsan, 10 A, [1966) — Cenfral Kentueky kaesl bydeology, Nat, Spelenl.
Boe, Thull., 24: 109-164,

WeLLwn, James Manves [1927) - The gealogy of Edmonsen County. Ken.
tncky Geol, SBurv,, sere, 6, vol. 2B: 1-246,

Worre, Dovelas A, and Corswent, Davin G, (196%) — Carotenoids of
cavernicolous craviish. Sciense, 144 [no. 3625 1467-146%9,

Woons, Loner P, and Txasn, Reserr T, (1957) - The cave, spriog, and
swamp fishez of the family Amblyvopzidae of central and eustern
United Stales, American Madl, Nak., 58: 232-2536,

Woresan, JerrEnins (18431 — Description of a “Blind Fish,” from o cave In
Henlucky. Americon Jour. Scl. & Arlz, 45 95,

— Ma50) — On the blind flsh of the Mammeth Cave, Proc, Boston Soc. Nat,
Hist., 8: $49-807,

—— [1853] — Om the nye and the orgun of hearing in the Blind fish {dmBlyopsiz
spefrens DeRay)h ol Alaramoth Cave, American Jour, Sei, & Arvls, 17!
ELT R

BEXPLANATION 0T PLATES 37 {1]-64 (28)

Fig. 1: Locatien of major cove areas of the Appalachionz, Allegheny Fla-
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Tig. 20 Cave regions of Kentueky ), compare Table 1.
Fig. 3: Diagrammatic reprezentation of physiography and cavern develop-

ment at Mammotl Cove. Angle of dip exupgerated approximately
w14,
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Tig, &: (A)] Historic zection of Mammaoth Cave; modified from M. Kaemper
map of 1908, (B} Bkeleton moap of principal tourist sections in
Mammaoth Cave; modified from Natjonal Park Bervice map. 1.
Historic Entrance. 2. Mammoth Dame. 3. Thead Sea, &, Beho River.
. Mary’s Vingyard, 6. Marion Avenoe, 7, Carmichael Enteance
fartificial), &, Grand Canvon, 9. New Entrance {artilicial), 10, Crystal
Lake. 11. Radio Itoom. 12 Frozen MNiagara Entrance (artificial),

Fig, 5: Histeric Entrance te Mammoth Cave, Courtesy National Park Con-
cezzions, Inc., photo Ly 3V, Ray Beott.

Fig. 6: Audubon Avenue, Mammoth Cave, Courtesy National Park Con-
ceasinng, Inc., phole by W, Bay Scott,

Fip. 7: Map of While Cave, Mammoth Cave National Parl. Survey X1
1961 by T, C. Barr and W, E. Davies. Numbers inddicale ceiling
height in meters,

Fig. 8¢ Main gallery of Dixon Cave, Mummoth Cave National Trark, Dark
spobs on ceiling are clusters of hibernating bats.

Fig. % *Caryehiom stygimm Call, Roozevelt Dome, Mammoth Cave; length
4 mm.

Fig. 10: *Greonectes pellucidus [Tellkampf), Cedar Sink Cave No. 3.

Fig, 11 * Palaemonias ganterd Hay; Mammoth Caye, Roaring River; length
25 mm. Pholo by Roger W. Barbour,

Fig. 12 *Hleptochthonive hageni Muchmuore; Thxen Cave; length 1.5 mm.

Fig. 13: * Phaelgngodes grmata Tellkampf; Crystal Cave; length 2 mm.

Fig. 14: Meta menardi Latreille; White Cave; length 12 mm.

Fig. 15: ®Antriagdeanus fragilis Loomis, White Cave; length 9 mom,

Fig. 16; *Seaterpes copel (Packard); White Cave; length 15 mm,

Fig. 17: *Plusfocampa conket {Packard); White Cave; length 40 mm.,

Fig. 18; Hadenoecus sublerransuns (Scudder] ; Greal Onyvx Cave; lenglh 25 man,

Fig. 19: Hadenoecus subterransus, mating pair; Mammoth Cave, Movember,

14863,
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Fig.

Fig. i

Fig. :

Fig. 2

Fig.

Fig.

Fig.

Fig.

Fig,

20

26:

4

Feyllipsocts ramburt 38ys-Longehamps, “Mushroom Beds”, Mam-
mioth Cave; length 2.5 mm.

D *Neaphasnops tellkampiii [Brichson); Great Onyx Cave) length

T .

V¥ Batrisodes kenproti Parle; While Caves; length 2.5 mm.

o *dmblipapsis spelaen Dellay; Thornhill Cave, Kentncky; length

0 mm.,

¥y phlichthys subterranens Girord; Roaring River, Mammeoeth Cave;

length 50 mom,

P Eurgees lucifuge Rafinesque; Great Onyx Cavey length 175 mm,

including tail.

Bats { Myotos fuelTugus, M.osodalis) hihernating in Long Cave, Mam-
mnth Cove Nalional Pork; November, 1963,

: Pipestreflus subiffavus {F, Covier); Martel Avenue, Mammoth Cave.

Sterile mycelinm, Abdzomorpha sp., on rolting wood; Great Onyx
Cave,



204 Speleslogy 111 Burr, Jr.

ADDENDA

Gastrotriche. — A few specimens of an undelermined genus and specivs
af Chactonolidae were found in sill in the bottom of rimslone pools near
He enleanee in Oreab Onys Cave,

fHigorhacta, —  bmmature lambricalidz, wol Turther identified, inhabo
rolting wood o upper levels of the caves; Loy are apparently ealen Ty
trechines. The linicolous worms along the rivers alzo inelade enchyteacids,

Tsoprida. — Lireens fonttnalie 5 alnmdant in a amall slecarn is=aing [tam
a litle vave aheove Siyx Biver oullet,

Ampdipoda — =Ceangonie packaerdd also ocenes in pouls in Buszaed Cave
on Flint Nidge.

Catlembola, — A small colnny of *derbopelites altes has recently been
discoveral in Logsdon Valluy Cove, noeth of Green River, 3 miles west of
Munfordville, Hart Co,, Wentucky. ®Sinelle cavernaran coexizlz in the same
(R

Caleaplera, — * Psewdunopithalmioe pubescens and P dneepectatus wern
laken in White Cave in September, 1967, fellowing an unuzaally wet, rool
sununer (Barvey Moece arad T, C Baer}.
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