Antrolana lira, a new genns and species ol troglobitic
cirolanid sopod from Madison Cave, Yirginia

Lv Twosaz B Bowman, Smithsonian Tostilation, Washinglon, [ TS0
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The G speciez of troglobitie ciroland isopods known in the western
Liemisphere are dizfriboted in Coba {1 species), Mexieo (4 species) and
Texus (§speeies), Al ave believed Lo Be deseendunts of marine ancestors
Feonn the Gulf of Mexieo {Bolivae v Pieltain, 1050), The discovery ol a
cirolanid from a cave in the Appalachian Valley of Virginia adds a
suventh species, noteworthy nut only beeause il reprezenbs a new gonus,
bt also heeanze of the conziderable digtance by wldeh it 15 sepurated
from the olher species, Inaddition tooa desceiption of Lhe new spenies,
I give helow o redescription of Ciealanides tecensic, the anly ather tea-
slobitie eirolunid known Tromn the United States, Tioja (1953) correctly
poinbed out the need Loe & eeexamination of Ciralarddes: this reexami-
nation was necessary Lo determine whether the species rom Virginia
and (Uterepsie are generically distinet,

I am gratelul 1o De Themas G, Bare, Univeesily of Kentucky, Top
mitking the speelmens available to me, and to Me.John B Holsinger
of the same nstitution for infermatinn about the type localily,

Antrolan, new geuos

Body fluttened. compict. Anterior margin of head produced as shelf
bevond Bazes of aotennae 1o and 2; somite of waxilliped indicoted Ly
ventraliteral graove, Lves and body pigment absent, Plennites 1-5
diztinet; luteral margins ol pleonite 5 coverad by pleonite 4. Antenna
Z mueh longer Lhan antenna 1 pedunele of B segmentz {first rodimen-
tarv}, fagelhun with numerouz segments. Inner ramuz of maxilla 1
with @ steong plumose selae, Maxilliped with single coupling zpine.
Pevenpod | preliensile, with steang propedus; pereopods 2-7 slender,
awmnlwlatary, inereasing in lenglh posteriorly, No propodial organ in
precopods 230 PMeapod | onot heavily scleentized, Both rami of pleo-
pods 1-2 natalory, fringed with plumeae selae, undivided. Dxopod of
plecpods 3-5 fringed with selae, divided by transverse sulure,
endopods nndivided, Neshy, without marginal selae, with transverse
pleats, Uropods with well developed rami: inner distal angle of pedunele
moderately produged. Type-species, Antrolasme lirg nevw species,
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The generie nawe 15 derived from the Greck Yanteon,” a cave, plus
fCirnara. Gender, Teminine.

ANTRHOLANA LI new species

Firires 142

Length up to 12 mon, abont 3 times the width. Head ronnded in
front, posterolaleral corners covered by pepecnite 10 Feantal Tamina
A nareow caring, ol strongly peojecting, ool bifid. Clvpeos oblosely
teiangular. Mandibolae margin of hbrm coneave, Pereonite 1 meh
langer than ofler pereanites; perennites 224 subiequal; peresnites 507
sulweual, lenger than pereomtes 2-45, Coxal plotes with low carinae;
poslernventral corners moderately produeed on pereonites 4-7, oz
shorl, Dlont (specimens may ool be fully soxually matnec). Pleonite |
parlly covered by perecnite 7; posterolaternl mnarging of pleanites 124
angnlarly produced. Telson subpeotogonal, widest ab base, lalerul
marging eanverging shghtly; posterior margin beoadly angular. sefosne,
with S0 spines in cenlreal pael,

Antenna L short, peweling shighthy hevond posterior margin of head.
Pedunele d-sewmented, relative length of segnwents shown in lguee 7,
Flagellmn 12-18-2egmented (more segmentz in larger zpecinens)
segrient 1 lengee than others; paor of acslhelases present on antoro-
distal margin of all but preximal 20 semnents: allernale segments
hiave pair of spines peoximal tooacsthetazes and single spine posterior
Lo Vhem near distal maegin {fg. B Antenna 2 long, reaching middle of
prrconite 4, Pedunele G-seginentaed : first segiment veps small; relalive
lengths of peduncolae segments shown in fig, B Flagellim ol S8-42
segments, witl fewer zegments in smallee speciinens; armadare of

segnents siwilar on ventral sueface {fg, 1) doesally, segoents witly
2 patternz of zetal armatuer which alleenate througl maost of Dagellom
ffig. 12).

Mandibles asyinnetrical ; Ielt ineisor aveelapping vight: teeth ol loft
incigor less deeply divided L vights Lacioia wobilis prezent oo both
mandibles, bearing abont 134 curved marginal spioes; molar Ly pieal for
Ciealanidas; segment 3 and dizstal U4 ol 2egment 2ol palp bearimg
pluomaoss setae, Exopod of maxilla | owith [ stont unarmed spines,
T oexternal and A iopternal, wnd 3 oselue; cxternul spioes arranged in
2 greonps zeparated by rather Taege cop proximal greop of 4 spines
inereasing in lengtl distally, distal gronp of 2 small and | lorge apical
apine: internal spines largs, procimal 3 beot inwaed s selae areanged
as ghown in dig, L Endepod of maxilla | batehet-shaped, outer diztal
angle almost spuaee inner margin with 3 plumoze spines, o slender
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sela al base of distal spine, and a shorter seta on dislal margin near
distul spine, Maxilla 2 and maxilliped as in figs 21-29,

Pereaped | stonl; posterinor margins of merns and propodos each
armed with 5 gtout spines: posterior margin of propodis roneave,
bearing distally a spine on lateral surface, & setoe ub hase of spine
itz 289, and 4 medial setae (g, 275 Yductyl organ™ at distal end of
dactyl composed of G selae, Tantyl organ of pereopodz 27 with 5 setar.

PFopdespiod el pleapod L aboat Tall a2 wide as exopod s medinl margin
strinighit, thickened. Processus museuling of male pleagesd 2 inserted
near base ol endopod, slightly longer than endopod, gently eneved
mibwardy laternl part of apex peoduced into print, medial Lo wlicl
ioanserled plomnze seto. Endopods of pleospods 3-5 nareower and
shorler thun exopods, with pleats s shown m figs 35490, Pedonele of
nenpd Bearing zetacoon distal hali of medial marging Exopod aboot
O Linses as Iong as wide: oedial margin and apex armed with s2otae;
A apines oo lateral margin and 3 oot apex. Fndepod pyeiforo, albot
A thwes g wide ws exopod, with 7 8 nueginal epines distally s pedial
maegin aned distal part of luleral margin with sefae,

Twpres Male holotvpe, 12 pon, UsNI L0780, collected 23 August
1958 in Madison Guve, Augnsta G, Vieginia, by Thomas C. Bare, and
G oparatypes, also collected Teom Madison Cave by Dres Barr 23 Augost
1905 (UUSNM 1I0755) and 2 Januaey VOS5 LISNAD DIOTSE).

The following infornation on Madizon Cave was kindly zent toome
by Me, John WL Malsinger, University of Renturky:

“adizon Cove is located i agusta Connty, Vieginia, jusl west
ol the South Fork of the Shenandoall Biver and (h2 miles zsoth of
Girodboes, L6 ois also 002 miles noetl of the eallier well koown Grand
Caverns. The isopods wers eolleeted by Baer Trom one ol fwa deep
pools several Tumdeed Feed anside of the cave, The specimens woere
sighted o the shallw poetione of e pool adjacent to iks bank,
Tmenedintely beyoad Chis poind G pocd Teeomes deep rather rapidly,
Botl nf these pools appose G e ooded | ecrevice-like pasziges and are
only accozsible om the side Tueiog (he dey passagewayve Their pxtenl
oot the snde apposite the pazsagewovs s anknown, The cave itaelf is
mot Jarge gl probably containg Jess Lhan 1000 Teet (i thal much)
passage. Mowas onee commercial, bt this project was abandoned long
ago, Sevepal vears agn | owent Lhere i hopes of Gnding additional
cirolanids, Lut wus unable fo find any specimenz in either pool”

Uir. Baar {in it 1 Dec 1963) haz added the follewing: “The
sperimens wern reting on the silL and talus just below the surface of
bl water, A persan standing ot the edge of the water causes the talns
tooereep, which apparently distorbed the sopode. Ther swame upward
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rather rapidly, almost to the surface, then slowhy fToated downward,
Umly a few specimens, near the edge, were within reach of a net. the
vemainder floaling Jdown inbo inaccessible portions of the pool,”

The name “Madison Cave waz nzed for 2 caves in the vieinity of
Grand Caverns by MeGill (19946): the cave n o whiely Awtrolare was
diservered and o second cave, the enlrunce Lo which s about 430 m
souable of Lhe eotrance W Grond Coverns, According to Mre. Holsinger,
the latter cave 1= now ealled Fountain Cave” Madizon Cave,
Frumtain Cave, and Greand Caverns, a: well as Shenandoah Caverns o
Shenandoah County, YViegmda, are in Conccocheogue lnnestone, s
Cambeian formation consisting essentiully ol ireegularly interbedded
gray t0 Blue limestone and dolomite witl 2ome beds of sandstone
in the lower parl (MeGrll, 1033),

The speeific nane “lira.” propesed 2 a noun, is from the Latin noun
meuning “the carth thrown np between 2 fuerows,” and refers to the
pleats on the endapods of pleapeds 3-5,

Cirelanides Benedict, 1895

Sinilar to Artrefone except; Lateral marging of plecnite 3 not
covered by pleanite 40 Maxilliped with 4 conpling spines. Kxopod
ol pleaprdd 2 divided by transverse auture. Kndopods of pleopods 3-5
Z-gegmented, moderately thick and Neshy in pleapod 3, markedly so i
pleapods  4-5, Type-species, by monotvpy, Clreflaeides terensis
Benediet, 184906,

CIROLANTORES TEXENSTY Henedict
Figs. 430
Ciepdanides ervensiz Benedicl, TR, o 610, — Richaedson, 190, p, 2075

1903, pp. 120123, figs. 103-106. - Uleich, 1902, pp. 88-00, pl. 15 Kigrn-

myann, 1909, po 2l — Orlmano, T9LE, po B4, e 13040 — Chappoues, 1927,

P Tl = Vaun Naowe, 1936, ppo 275240, i, 260, — Pennak, L9338, poAEl,

figr, 27004, — Mackin, 1939, p. 8734, fig, 51, 5h,

Lengthup to 17 mm. Head more broadly ronnded than in Awieafanag
feeay anleror margin produeed as shell beyond Lases of antennae
1 and 2, Feoutal lamina a naceow carini, strongly projecling, Pleopods
oecupyving uboub centrul 2% of pleon width, Telsen broadly rounded,
posterioe margin arnoed with abowt 10 zhort fine setae. Anfennas |
and 2 shorter and with lewoer llagellar segments Lhan o specimens of
Antrolanalira ol comparabile slee: antenna 2 reaching posterior nuegin
of pleanite 4. Mandible very similar to that of Astrefasa. Maxilla | as
in Antralase, except inner ramus rounded on ouber marging, not
Liatchet-shaped, Maxilliped with 2 coupling spines,
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Posterior margin of propodus of perespod | nearly straight, aroseld
wibh 3 gpines; merus with 2 spines an posterior margio and 1 on medial
surfuce. Nactyl orgun present on peeeapads 17,

Endopod of plespod I about % az wide as exopnd, medinl murgin
stradght, thickened. Drocessus mazealing of male pleapod 2 inzerted
pear base of endopod, longer and wore steongly curved Ehan in
Antrofguwn s apex ronnd, unarnied. Mediodistal corner of peduncle of
nrapnid less produced than in Antrelana: exopod about 5 thines as
long as wide, with cliuster of long setar ot apex; endopnd nuooeh
narrewer than in Adwtrelaon, alioul 3 Limes az wide as exopod, with
eluster of long setae and 2 spines at apex,

istribution. Caves and ondergeound walers of south centeal
Texas, from the viemity of Del Rio, Val Verde Uouunly, in the west
to Sun Marcos, Hays Connty, in the east, The U5, National Mozeum
has speeimens from the following 7 eaves o this region, in addition
to bhe tvpe Jocolily, an artestan well at San Marcos: Hayz oo
Ezell's Cave; Val Vepde Coc: Sally Cave, Diablo Cove (24 ki NW ol
[rel Hiod, Little Thiablo Gave; Real Coo: Bonner Fallonk shelter Cave
Fdwards Go. Devil's Sinkhols, (Roek Spriogs); Uvalde Coo; Ludian
Creek Cave, Most aof Lhese records are due to the etlocks of Me. James
Heddell of the Urxas Spelealogical Survey, and records from other
Inealities in Texas are antivipated feom the contioning collecbimg
aclivities of the Survey.

RBemarks on Relationships

Of the known genera of troglobitic Cieolanidae, only Cirelanider und
Typldocivatane have peeeapod 1 prelinsile and pereopods 2-7 ambu-
tatory, Ceralenddes appears Lo be closest Lo Anteolona, bul dilfers in
the tnique plecpod zepmentation and in havieg e lateral macgions
of pleanite 5 nol covered by plecnite S0 In Pypflocirelanag, Teom the
Mediterranean region. Lhe body s relatively longer and naerower,
maore eonoded in oeross seelion, and the segoents are rather loosely
articulated. Pleonite 1 iz mch loogee than the oblee pleomites, and
persopnds Land 8 al least in one sex, have a charneteristic “propodial
organ.’ An exerllent aceount of the morphology of Typflocirelana iz
given by Racovitza {1912),

The following kev sepavates the known geners of Leoglobitie Ciro-
lanidae of the Western Hemisphere, wilh the excoption of Conilera
syl Packard (1001, which was quite inadequately deseribed by
Packard and has not been rediseovered. 1 have raised Speocirolona
Bolivae y Pieltain (19505 feom o subgenus of Ciralana to genuz hoeanse
of differences in the steuctore of the pleopads and the prebenszile



234 Speleclogy T Bowman

pereopods -3, Monod {18307 called attention fo the importance of Lhe
pleopads az o taxonomie chavacter i the Cieodamdae; in Lhe Lype-
gpecies of Ciralana, O evaneli Leacl, Lhe vndopods of pleopods 1-4 aree
Tomgred with setae, whereas o Speocivalana. as in ceteelana, andy the
endopods of pleapodz 2 are setnse.

I Mone ol pereopoils cloarly prehopsile B R R 2

Foreapad | prebensile, pereopeds 27 ambadaloey oo 0oL 3
Pereopods -3 prehonsile, peecopeods 5=7 ambulatory 0 Speorrrofamn

Bolivar ¥ Picltain

2, Body able boorall inta ball, oo Crecserieila g
Hody not abde to endl iote ball, oo Fraglueiraliens Hiojn
A Bsnpead o pleopead 2 and endopads of plespods 35
deavgmented e Circdanides Flonedicl
Esopreel of plocpoed 2 and endoproals of pleopods 3-3
Lma B TR INEE o S oot b i s e s L Awtriaaen new penns

Cheigin of Antrolana

Tl dislribodinn of weslern lermsphere troglobitic Cirelanidare is
slowr o pl, 57, The veagin frome nueine aneestors offer: ne pacticalar
problen exeept i the case of Anteolena. Creageriollaand Trogloedeolune
inhabit waters thal waere in cominaniealion with Lhe sea doring the
Conozode Frea, The localitios in which Speceivolang, Condera siyain, and
irefanides are found were inundated by the zea doving the Tate
Creticeous and possible mare recontlv. The Appalachian Yalley,
howeever, 2 nok knewn to have haeen elosse booan aeme of the sea sinee the
Tnte Pennsylvanian or early Permion Periods, abont 2500 million years
aros when boewlands Lo the wesl wore accasional by ynvaded Ly hreackish
o marine waters. Wois taxing credvnes Lo suppose thal Awfrefena jor
itz divect-loe aneestor] is aonarione velick of Paleozoic origing Anotlier
pussibility s that cledrslenn orviginated at the ssutheen end of Lhe
Appalachions asa vrelicd Trom Al Missizzippn Embayvment in Crotaceons
or Cenoeeic tienes and geadually dispersed northward thro subterea-
nean palbwavs Tlowever, as Dree Baree points oot (in litt, 10 Thee.
[Hgs):Lhae weologie bareeiees toonerthwaed dizpersal Teom Lhe soulhern
end of the Appalachian: ave se forooadali)e thal ot is exteenely diflienlt
to believe Lhal soblerranean dispersal could have Laken place oaver
this distance.” The thivd alternative, which Dreo Baee favors, is migea-
Lieenn mpsteeam froon the Atlantic coast. This ronte is plysieally the
easiest, bul it would pequire o freshwater epigean progenitor, in
conbrast Lo obler troglobitie cieolinids, which are belicved to be
doseended dicectly feom marine aneestoes, Tlhe thied alleenative also
would place the ovigin of dpteefuee al s considerable distanee Trom
that ol Al olber American cave clrolinids.
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SUPMAARY

clngrofana Sra, o new gonos sand apecies ol Leeglobitic circlunil isopad, iz
desevibied feonn Malison Cave, in the Appalachion Valley of Vieginia, The
problene of s neigin from a marine anceslor s discozzed . A sopplementary
descriplion b= given of Cirafunides tevensie, and records of s acourrence are
given. A Kew a3 given Lo Lhe traglobitie Cheolanidoe of 1Te Weatern Hleui-
spbeere, and Lheir Enawn disteibation is shown onooonape The subgenns
Mpevedeofeeri Bnlivioe y Mieltnin &5 rdzed o poemos,

RESCME

P vapéee d'un geare nouves 8 Tsopode Apoglobie Cirolanide A aienions
deea vt aleeribe de Toopgeotte de Madisen Chppalachian Valley, Vieginia,
Vs AL Lo prohilme de ses oripings f paetie d v anedlee marin est disente,
Enoplus une deseriplinn esl donoee de Cirelapides torersis avee une st
des grottes ol 2ourees ai s la rencand e

Gl oy 3 joinl o Lallepn des Cieolanides troglabies de Chemisplese Caest
el ume cacte de lewr woparlition actuellenent conmae, <Ta soug-genee & peo-
errofienee Tolivar v iellain doit ill“l'l'lfh'l' rang ile penre,
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EXPLANATION OF PLATES 50{1)-57 {8

Figs, I=6, Aptrofanr fea, noew species. T Dorsal view; 2, Pereon and
plean, lateral: 3. Head, venlral; 5 Pereonites 4 and O, vendeal; 5 Penis:
fi. Pasterior margin of telzon, doesal.

Fiyes, 7—17, Awdrelan bra, new species. 70 Aolenna 1, duesal; 8, Anlennn 2,
dorzal: 9. Hegmenls T-H of anfenna 1 Oogallum, veoleal;, LE Acsthetase
Foveny wnnbenon 1511, Segmenl 7 of antenna 2 lagellum, vendeal; L2 Segmenls
Za—2h ol anlennn 2 Mneellon, doesals 13 Lefl mandilde; 14, Lacinia mokiliz
of lefl mandible: 15, Diztal segment of marmdibulare palp, flattened: 16 Molae

of el msmdible; 17 Maolar of vight mandibb,

Tiges, V=24, Awtrelenn fier, now species. 18 Maxilla 1 10, Cuter ramus of
maxilla 1, chewing 2ueface; 200 Farl of inner ramuoz ol moaxalla 1, eolarged
D Maxilla 25 22 Aaxilliped ;24 Masalliped, inner ramiis; 24, Coupling spang

of maxillieed.

Figa. 25-34. Anteadana Hea, new species. 25, Pereopod 1 ndials 26, Poreo-
pod 1, distod end of dacty], lateral; 27 Pereopand 1, propodaldacty] junciure,
medialy 28 Zame, lateral; 29, Pereopad 2, lateral s 300 Pereopad 2, disbal vnad
of duclyl, Inleraly 31, Poreopad 8, lateral: 32 Pereopod 55 35 Pereupoal 7,
distal end of doctyl, Interal; 34, Pereprdd 3, junchare of ductvl with its spine.

Figs. B0 42, Antrafana e, new spovies, 33, Pleopod L 36 Pleaprd 2, ivals;
AT Apex of appancdiz maseuling of male pleoped 25 38 Pleaped 3, 30, Plea-
pad a5 A, Pleapod 3 41 Lefb aropod, dorsal; 53 Sping Fron Tuleral margin

i pxopund of prpeol,

Figs. 4d-00, Cirelanides teensis Honedict, 400 Dorsal view; V5 Percien and
prhiinn, Taleral; 40, Poeconites & and 5, venleal; s6. Head, ventral: 47, Telson,
daraal; A8 Peniss 49 Antenna 1; 30, Maxilia 1.

Figz, 51 60 Cirefanddes terenzie Boenedict, 31 Antenna 2, pedincle aoid
Nagrellar segments 1-3: 32 Maxilliped: 53, Perenpocd 1 modial; 54, Poreopodl
domedind: 35 Pleopad L 56, Pleopod 2, mole; 37, Pleopoed 3 58, Pleopod 4

a4, Pleapod &, 80, Uropod.

Fig. 61, Distvibation of troglebatic cirolanid isopods in the Westan Homi-
sphivre, LAdntrefuno tiray 20 Ciralanides texeneie: 3. Conddern stygie; o Speo-
cirpfuna peleazi and Sobolicord; 3, Cregseriella anops, 6, Treoglociralon

erfens i
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