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PREFACE

This is the fourth volume in a series devoted to the
cavernicole and endogean fauna of North America, in-
cluding Mexico and Central America. Most of the spe-
cies described herein are from Texas, but new species
are also included from Belize and Mexico.

A new species of troglophilic vaejovid scorpion is
described from Mexico. Four additional localities are re-
corded for the rare troglobitic scorpion Vaejovis gracilis
Gertsch from caves in Veracruz, Mexico. A second paper
on the genus Jaejovis includes a description of the male
and several new cave records for the Mexican scorpion
Vaejovis sprousei Sissom. Two other papers are con-
cerned in part with the cave fauna of Mexico. A revalida-
tion of the harvestman genus Chinquipellobunus in-
cludes redescription of two previously described spe-
cies (C. osorioi Goodnight and Goodnight and
Pellobunus mexicanus Goodnight and Goodnight) from
Nuevo Ledén and description of a new species from
Coahuila. A troglobitic species of the rare order Ricinulei
is described from Belize and additional records provided
for Pseudocellus pearsei (Chamberlin and Ivie) from
caves of the Yucatin Peninsula.

One paper is devoted to the invertebrate fauna of
two caves in the Guadalupe Mountains of New Mexico.

The petitioning and subsequent listing of cave in-
vertebrates as endangered species by the U.S. Fish &
Wildlife Service in 2000 inspired considerable fieldwork
in Bexar and Comal counties, Texas. The resulting dis-
coveries included many new records for the endangered
species. Of equal importance was the discovery of addi-
tional records of rare species and the discovery of many
new species, some of which have far more limited ranges
than some of the listed endangered species. Four papers
in this volume include the descriptions of some of these
species, along with others from other parts of Texas.
Special attention was directed to the cave fauna of Camp
Bullis. This large military installation has taken a proac-
tive approach to the preservation of not only the listed
endangered species but also other rare species occur-
ring on the military base. This approach, also taken by
Fort Hood in Bell and Coryell counties, is intended to
provide adequate protection for non-listed species so
that they will not need consideration for endangered
species status.

Eight papers have been devoted to groups that oc-
cur on Camp Bullis. One reviews the spider genus
Cicurina in Bexar County, one describes a new species
of the spider genus Neoleptoneta from Camp Bullis, one
includes new records of the rare spider species
Eperigone albula Zorsch and Crosby from throughout
Central Texas, one reviews the cave spiders of Bexar and
Comal counties, one updates an earlier revision of the
harvestman genus Jexella that includes new species
from Bexar County, the paper revalidating the genus
Chinquipellobunus includes two species endemic to
Texas caves, one is devoted to the cave beetles of the
genus Rhadine from Camp Bullis with descriptions of
three new species, and a paper describing four new spe-
cies of the millipede genus Speodesmus includes three
species from Bexar County.

Papers on the cave fauna of Fort Hood, strongly
emphasized in the third volume of this series, include the
description of a new species of the spider genus
Cicurina and the paper on Speodesmus includes the
description of a new endemic troglobite.

The present volume would not have been possible
without the tireless efforts of many cave explorers and
collectors. George Veni has been instrumental in obtain-
ing most of the material from Camp Bullis and other parts
of Bexar County. William R. Elliott, the late Joe Ivy, Jean
Krejca, and Peter Sprouse have conducted extensive
monitoring studies on Camp Bullis that will provide the
foundation for the conservation of this fauna for many
years to come. Marcelino Reyes was a constant com-
panion in the field on both Camp Bullis and Fort Hood.

We express our appreciation to the authors included
herein for their contributions. These dedicated scien-
tists have made possible the conservation of many caves
and species through their taxonomic efforts.

Much of the funding for studies included in this
volume was obtained from various contracts with the
Texas Nature Conservancy, Texas Parks & Wildlife De-
partment, U.S. Army, and the U.S. Fish & Wildlife Ser-
vice. We thank all of these for their support.

Finally, we cannot state too strongly our apprecia-
tion to Jerry Thompson for his assistance on Camp Bullis.
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Sissom, W. David, and Edmundo Gonzalez Santillan, 2004. A new species and new records for the Vaejovis nitidulus group, with a key to the
Mexican species (Scorpiones, Vaejovidae). Texas Memorial Museum, Speleological Monographs, 6:1-8.

A NEW SPECIES AND NEW RECORDS FOR THE
VAEJOVIS NITIDULUS GROUP, WITH A KEY
TO THE MEXICAN SPECIES (SCORPIONES, VAEJOVIDAE)

W. David Sissom

Department of Life, Earth, and Environmental Sciences
West Texas A&M University
WTAMU Box 60808
Canyon, Texas 79016 USA

Edmundo Gonzalez Santillan

Instituto de Biologia, Coleccion Nacional de Acaros y Aracnidos
Universidad Nacional Auténoma de México
Apartado Postal 70-153
Distrito Federal, C. P. 04510 México

ABSTRACT

A new troglophilic species of the nitidulus group of the genus
Vaejovis C. L. Koch is described from caves in the southern parts of
Coahuila and Nuevo Leon, México. Numerous specimens of other
nitidulus group species were examined, most of them representing
new records or verification of old records. A key to all described
Mexican species is provided.

INTRODUCTION

The Vaejovis nitidulus group was defined and re-
vised in two previous papers (Sissom & Francke, 1985;
Sissom, 1991). Members of this group are typically crev-
ice dwellers, occurring on talus slopes, rocky outcrops,
and vertical cliff faces. Species of the group are typi-
cally uncommon in collections. With the recent descrip-

tion of Vaejovis mauryi Capes (Capes, 2001), the group
currently consists of sixteen species (Sissom, 2000). It
is almost entirely Mexican in distribution, with only
Vaejovis intermedius Borelli reaching northward into
Trans-Pecos Texas.

In the course of studying collections at various in-
stitutions, a large number of new specimens represent-
ing species of the Vaejovis nitidulus group was identi-
fied. Among these specimens is a new species (the 17"
member of the group), as well as significant new records
for existing species that provide a better assessment of
geographical distributions. The new species is recorded
from caves in northern Mexico. It does not exhibit any
significant troglobitic adaptations, such as eyelessness,
loss of pigmentation, and appendage attenuation, and



should be regarded as troglophilic. It is the purpose here
to describe the new species and provide an updated as-
sessment of the distributions of other species in the group.
Finally, a key to the species constituting the V. nitidulus
group in Mexico is provided for the first time.

Vaejovis norteno, new species
Figs. 1-5

Type data.—Adult male holotype collected from
Cueva Oyamel, Mesa Colorada, Laguna de Sanchez,
Nuevo Leon, México on 19 March 1999 by Jim Kennedy;
deposited in the American Museum of Natural History,
New York.

Etymology.—The specific epithet is a Spanish
word, nortefio, which means “belonging to the north,”
and is used as a noun in apposition (i.e., “northern one”).

Diagnosis.—Vaejovis norteno appears to be most
closely related to Vaejovis rubrimanus, V. minckleyi, and
V. decipiens. It differs from all of these in the form of the
male hemispermatophore, which has modified laminar
hooks and no inner lobe (Figs. 1, 2), and its low pectinal
tooth counts (13-17). It further differs from V. minckleyi

in lacking denticles on the ventral margin of the cheli-
ceral fixed finger, by having only two patellar esb
trichobothria (instead of three), by having reduced carinal
structure on the outer surface of the pedipalp chelae
(rather than having granulose carinae). Vaejovis
minckleyi is also a yellowish species, in contrast to the
brownish V. norteno.

Vaejovis rubrimanus also has three patellar esb
trichobothria and is a yellowish brown species with the
pedipalps distinctly bicolored (yellowish femora and
patellae and reddish chelae); V. norteno is more or less
uniformly colored (brownish to orange brownish), even
on the pedipalps.

Vaejovis decipiens is a form found in the Sierra
Madre Occidental in the southern parts of Chihuahua
and Sonora. It is dark brown to blackish, with pectinal
tooth counts over 20 in both males and females. The
telson of this species is slender, quite unlike that of V.
norteno.

Comparisons with additional species are given in
the identification key.

Description.—The following description is based
on the holotype male; differences in females are noted
in parentheses.

]

s
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Figs. 1-5. Morphology of holotype male of Vaejovis norteno, new species. 1, Right hemispermatophore, dorsal aspect; 2, right
hemispermatophore, ventral aspect; 3, left lateral aspect of metasomal segments 111, IV, V, and telson; 4, pedipalp chela, dorsal aspect; 5,
pedipalp chela, external aspect. Trichobothrial patterns are indicated on the drawings of the pedipalp chela.



Coloration. Carapace brown, tergites [-VI orange
brown, tergite VII and first three metasomal segments
brown, metasomal segments IV-V reddish brown. Tel-
son orange brown, aculeus dark reddish brown. Cheli-
ceral manus yellowish, teeth dark brown. Pedipalp fe-
mur, patella, and chela manus orange brown. Pedipalp
chela fingers reddish basally, slightly yellowish at fin-
gertips. Carinae of pedipalps and metasoma dark brown
to reddish brown. Legs pale yellow brown.

Prosoma. Carapace length greater than posterior
width; ratio of carapace length/metasomal segment V
length 0.80 (0.81-0.89). Median ocular prominence
slightly raised above carapacial surface. Anterior mar-
gin obtusely emarginate; median notch rounded. Cara-
pace densely coarsely granular, less so in interocular area.

Mesosoma. Median carina obsolete on I; on [[-VI
represented by weak, low ridges covered with fine gran-
ules. Tergite VII with median carina present on anterior
half as a moderate, rounded ridge covered with coarser
granules; both pairs of lateral carinae strong, crenulate.
Tergites densely finely granular, with post-tergites also
bearing dense, coarse granulation. Pectinal teeth num-
bering 17-16 (13-17). Sternites I11-V1 sparsely setose;
smooth, sublustrous medially; lateral areas finely granu-
lar. Sternite VI with coarser granulation laterally. Stern-
ite VII with one pair of moderate, granulose lateral cari-
nae; surface coarsely granular throughout, especially on
lateral areas.

Hemispermatophore (Figs. 1-2). Distal lamina rela-
tively slender, possessing short distal crest. Ectal mar-
gin of dorsal trough prolonged into pointed process bear-
ing two denticles. Capsule with simple sperm duct area
and lacking sperm plug structure.

Metasoma (Fig. 3). Segment I length/width 1.10
(0.92-0.95), 1l length/width 1.43 (1.17-1.28), V length/
width 2.56 (2.35-2.54). Segments [-IV: Dorsolateral cari-
nae strong, irregularly crenulate; distalmost denticle
slightly enlarged, subspinoid. Lateral supramedian cari-
nae strong, crenulate on I-I1I: moderate, granular on I'V;
distalmost denticle slightly enlarged, subspinoid on I-
111, flared on IV. Lateral inframedian carinae on I strong,
complete, granulose; on Il present on posterior one-third,
strong, granulose; on IlI present on posterior one-fifth,
strong, granulose; on IV absent. Ventrolateral carinae
strong, crenulate. Ventral submedian carinae moderate,
granular. Intercarinal spaces shagreened; dorsal and lat-
eral intercarinal spaces with scattered coarse granules.
Segment V: Dorsolateral carinae moderate, granular.
Lateromedian carinae moderate basally, weak distally;
present on anterior two-thirds, granular. Ventrolateral
carinae strong, feebly crenulate. Ventromedian carina
moderate, feebly serrate.

Metasomal I-IV carinal setation (left side only):
dorsolaterals, 1:3:3:3; lateral supramedians, 1:3:4:4; lat-

eral inframedians, 2:2:1:1; ventrolaterals, 3 (+1 ventral
seta):4 (+1 ventral seta):5 (+1 ventral seta):6 (+3 ven-
tral setae); ventral submedians, 3:5:5:6; ventromedian
intercarinal spaces of segments II-1H with accessory seta
by second carinal pair from base. Setation of metasomal
segment V: dorsolaterals, 7; lateromedians, 4; ventro-
laterals, 8; an accessory setal row laterally flanking ven-
trolateral carina, consisting of six setae on left and seven
on right side.

Telson. Moderately globose. Dorsal surface of
vesicle with small irregular punctations; 11 pairs larger
setae.

Pedipalps. Femur length/width 3.93 (3.56-3.65).
Tetracarinate: dorsointernal, dorsoexternal, and ventro-
internal carinae strong, crenulate; ventroexternal carina
strong, composed of large, irregularly spaced, sharp gran-
ules. Internal face with 7-9 larger, pointed granules; ven-
tral face with coarse granulation on proximal portion;
dorsal face with sparse fine and coarse granulation.
Orthobothriotaxia C (Vachon 1974).

Patella length/width 3.82 (3.45-3.59). Tetracarinate.
All carinae strong, granulose. Internal carina with 7-9
large and moderate tubercles arranged in oblique, longi-
tudinal row. External, dorsal and ventral faces finely
granular. Orthobothriotaxia C (Vachon 1974).

Chela (Figs. 4-5). Dorsal marginal carina moder-
ate, granulose; dorsal secondary and digital carinae rep-
resented by low, smooth, rounded ridges; dorsointernal
carina strong, with sharp granules; ventrointernal carina
weak, irregularly granular; other carinae obsolete. Den-
tate margin of fixed finger with primary denticle row
divided into six subrows by five enlarged denticles; six
inner accessory denticles. Dentate margin of movable
finger with primary row divided into six subrows by five
enlarged denticles; apical subrow consisting of a single
denticle; seven inner accessory denticles. Dentate mar-
gins of chela fingers without distinct scalloping. Chela
length/width ratio 4.29 (4.36-4.50); fixed finger length/
carapace length ratio 0.91 (0.85-0.89). Orthobothriotaxia
C (Vachon 1974).

Legs. Ventromedian spinule row of telotarsus ter-
minating between a single pair of enlarged spinules.

Measurements of Male Holotype (mm): Total L,
48.0; carapace L, 5.5; mesosoma L, 13.1 (0.9 + 1.0 +
1.4+1.8+1.9+24+3.7); metasoma L, 23.0; telson L,
6.4. Metasomal segments: 1 L/W, 3.2/2.9; IT L/W, 3.8/
2.9; I L/'W, 4.0/2.8; IV L/W, 5.1/2.7, V L/W, 6.9/2.7.
Telson: vesicle L/W/D,4.3/2.5/2.1; aculeus L, 2.1 Pedi-
palps: femur L/W, 5.9/1.5; patella L/W, 6.5/1.7; chela
L/W/D, 10.3/2.4/2.8; fixed finger L, 5.0; movable fin-
ger L, 5.9; palm (underhand) L, 4.8.

Measurements of Female Paratype, Coahuila (mm):
Total L, 62.5; carapace L, 7.2; mesosoma L, 18.5(1.1 +
1.4+20+26+3.0+3.6+4.8), metasoma L, 28.3;



telson L, 8.5. Metasomal segments: 1 L/'W, 4.0/4.2; T L/
W, 4.5/3.9; IIl L/'W, 4.8/3.8; IV L/W, 6.1/3.5; V L/W,
8.9/3.5. Telson: vesicle L/W/D, 5.7/3.4/2.9; aculeus L,
2.8. Pedipalps: femur L/W, 7.3/2.0; patella L/W, 7.9/
2.2; chela L/'W/D, 12.6/2.8/3.2; fixed finger L, 6.4; mov-
able finger L, 7.5; palm (underhand) L, 5.7.

Variation.—Metasomal I-1V carinal setation (left
side only) for the three adult females were as follows:
dorsolaterals, 1-2:2-3:3:3-4; lateral supramedians, 1-2:3-
4:3-4:3-4; lateral inframedians, 3:1-2:1:1; ventrolaterals,
1-3 (+1 ventral seta):2-4 (+1 ventral seta):4 (+1 ventral
seta):5-6 (+1-2 ventral setae); ventral submedians, 3-
4:5:5:5 (one specimen had two unpaired setae on the
first segment in addition to the three pairs); ventrome-
dian intercarinal spaces of segments II-IIT usually with
one or two accessory setae. Setation of metasomal seg-
ment V: dorsolaterals, 6-10; lateromedians, 4; ventro-
laterals, 7-10. The ventral accessory setal row laterally
flanking ventrolateral carina consists of 3-6 setae.

The six female specimens exhibited pectinal tooth
counts as follows: there were 1 comb with 13 teeth, 7
combs with 14 teeth, 1 comb with 15 teeth, 2 combs
with 16 teeth, and 1 comb with 17 teeth. Juvenile speci-
mens are light yellowish brown in coloration with dif-
fuse dusky markings.

Juvenile specimens are light yellowish brown in col-
oration with diffuse dusky markings.

Paratypes. MEXICO: Coahuila: Cueva de Los
Llanitos, 1700 m N Los Llanitos (= 5 km NW Mesa de
Las Tablas), Ejido el Potrero, 16-17 July 1993 (P.
Sprouse), 1 female (AMNH). Nuevo Ledn: Cueva San
Francisco de Asis, Chipinque, 2 July 2000 (P. Sprouse),
1 female, 3 juv. females (AMNH); Hoya Aporrear, Mesa
de la Colorado, Laguna de Sanchez, 1 Jan 1998 (J.
Kennedy); 1 female, 1 2" instar (TMM).

SPECIMENS EXAMINED
OTHER VAEJOVIS NITIDULUS GROUP SPECIES

Vaejovis curvidigitus Sissom, 1991. MEXICO:
Guerrero. Acatempa (1675 m), 4 Feb 1989 (E. Barrera,
A. Cadena, L. Cervantes), 1 female (UNAM); Huitzuco,
Dec 1948, 1 male (UNAM); Iguala, 17 June 1961, 1
female (UNAM); Mpio. Tixtla, Atliaca, 16 July 1999
(Véasquez, Martinez, Moreno, Texta), 1 male (InDRE);
Tlapa (date and collector unknown), 4 females (InDRE).
México: Ixtapan de la Sal, 4 Nov 1977, 1 female
(UNAM); Tonatico, 6 Mar 1948, 1 female (UNAM).
Morelos: Cuautla, 23 Apr 1972 (M. Garcia Pefia), 1 male
(UNAM); Cuautla, 1I-1936, 2 females (UNAM);
Tlayacapan, Apr 1990 (Ibafiez-Bernal), 1 female
(InDRE, Sc 90018); Tlayacapan (in house), 13 Apr 1990
(Ibafiez-Bernal), 1 male (InDRE, Sc 90019). Oaxaca:
Huajapan de Ledn, 21 Jan 1997 (J. Rivera Gomez), 1

male (InDRE); San Lorenzo Nuchila, 18 Nov 1996 (Jose
Rivera), 1 female (InDRE); San Miguel Amatitlan, 25
Sept 2000 (E. Martin, M. A. Peregrina, V. Alcantara), 1
female (ENCB-IPN, no. 367); Silacayoapan (San
Vicente, El Zapote?), 25 Nov 1996 (J. Rivera), 1 female
(InDRE).

Vaejovis decipiens Hoffmann, 1931. MEXICO: Chi-
huahua: Copper Canyon, 17 Mar 1997 (B. Pickering), 1
female (CAS); 5 mi SW Tejaban along Urique River, 4-
10 May 1991 (R. E. Stecker), 1 male, 3 females, 3 juvs.
(CAS); 10 mi SW Tejaban along Urique River, 11-15
May 1991 (R. E. Stecker), 3 females, 3 juvs. (CAS); 25
mi SW Tejaban along Urique River, 20-23 May 1991
(R. E. Stecker), 1 male, 2 females (CAS).

Vaejovis gracilis Gertsch & Soleglad, 1972.
MEXICO: Veracruz: Cueva del Cabrito, La Palma
(7282702106469 NAD27, 14Q) 2 Mar 2001 (P. Sprouse,
T. Whitfield), 1 male (TMM); Gruta de Ojo de Agua,
Paraje Nuevo, 1 Dec 1956, 1 female (UNAM); Gruta de
Ojo de Agua, Paraje Nuevo, 2 May 1952, 1 female
(UNAM).

Vaejovis intermedius Borelli, 1915. MEXICO: Chi-
huahua: Nuevo Ledn: Bustamante Canyon, Bustamante,
4 Sept 1999 (P. Sprouse), 4 males, 2 females (TMM).

Vaejovis kochi Sissom, 1991. MEXICO: Hidalgo:
Actopan (in house), Aug 1975 (Zerdn), 1 male (UNAM);
Actopan, 15 July 1990 (F. Zerén), 1 male, 2 juv males, 3
females (ENCB-IPN, No. 185); Barranca de Meztitlan
(sobre al Poblado de Venados), 18 Aug 1962 (D. Pelaez,
C. Bolivar), 2 males, 2 females, 1 sub female, 1 juv male,
(ENCB-IPN, No. 116); Actopan, Aug 1991 (F. Zeron),
1 male, 1 sub female (ENCB-IPN, No. 184); Actopan,
21 Dec 1984 (F. Zerdn), 2 females (ENCB-IPN, No. 6);
Actopan, Nov 1979 (F. Zerén), 1 female (ENCB-IPN);
Actopan, 4 Mar 1979 (F. Zeron), 1 female (ENCB-IPN);
Guerrero, Mineral del Chico, 27 May 1986 (Rafael
Aguilar), 1 female (ENCB-IPN, No. 172); Mpio. Huasca,
San Sebastian, 11 June 2000 (collector unknown), 1 juv.
male (InDRE); Mpio. Ixmiquilpan, Nicolas Flores (Cerro
de la Cruz), 27 June 2000 (collector unknown), 1 sub
female (InDRE); Metztitlan, Tlamaya (in house), 5 Aug
2000 (Vidal Angeles Pérez), 1 sub female, 1 juv female
(InDRE); KM 76 de Pachuca a Ixtlahuaca (2000 m), 14
July 1962 (C. Bolivar, J. Alvarez), 1 sub male, 1 sub
female (ENCB-IPN, no. 54); Pachuca, Colonia Vista
Hermosa, 11 July 1999 (A. Franco), | female (UNAM);
San Miguel Regla, Huayapan, 24 Feb 1990 (H.
Brailovsky, E. Barrera), 1 female (UNAM); Santa Maria
Lucana, Tula, 1953, 1 female (UNAM); Tulancingo (date
and collector unknown); 1 female (ENCB-IPN, No. 155).



Vaejovis mitchelli Sissom, 1991. MEXICO:
Queretaro: Mpio. Arroyo Seco, Rio Conca, 14 May
2000 (Ricardo Pérez), 1 female, 3 sub females, 1 juv
female, 1 juv male (UNAM).

Vaejovis nigrescens Pocock, 1898. MEXICO:
Guanajuato: Mpio. Apaseo de Alto, 3 km S Huapango,
12/IX/98 (L. Ramirez), IM (UAQ, LE0043); Mpio.
Apaseo el Grande, El Tunal, 28 May 2000 (A. R. Arias),
1 female (InDRE); Mpio. Atarjea, El Pilar (El Pilon)
(on wall of house), 12 May 2001 (Manual Suarez), 1
female (InDRE); Celaya, 23 June 1979 (Marisol
Robledo), 2 males, 3 females, 1 sub female (ENCB-IPN,
No. 49); Leodn, 27 May 1965 (collector unknown), 1
male, 3 females (InDRE); Mpio. Irapuato, Rancho
Cuchicuato (near Irapuato), 25 April 2001 (E. Martinez
Zavala), 1 male (InDRE); Salamanca, 20 May 2001
(Veronica Jaime), 1 male, 1 female (ENCB-IPN); Mpio.
Salvatierra, Emenguaro, Feb 1969 (collector unknown),
1 female (InDRE, Sc 88199); Mpio. Salvatierra, Cd.
Salvatierra, 31-Oct 1999 (J. Callzontzin), 1 juv female
(UAQ); Mpio. Salvatierra, San José del Carmen, Jan
1969 (collector unknown), 2 males, 1 female (InDRE,
Sc 88195); Mcpio. Salvatierra, San Pedro de los
Naranjos, Feb 1969 (collector unknown), 3 males, 12
females, 2 juv. females (InDRE); Mpio. Salvatierra,
Santiago Maravatio, Feb 1969 (collector unknown), 1
female, 2 juv females (InDRE, Sc 88198); Mpio.
Victoria, Agua Fria (in house), 10 May 2001 (Mayorico
Rivera Diaz), 1 male, 1 juv (InDRE). Jalisco: Chamela,
4 Apr1977, 1 female (UNAM). México. Ixtapan del Oro,
8 June 1941, (UNAM); San Juan de los Lagos, 31 Mar
1979 (Hector Plascencia), 1 male (ENCB-IPN, no. 189).
Michoacan: Agua Blanca, Junganjeo (in house), 1 male
(UNAM); Apatzingan, 30 July 1989 (Laura Rios), 2
males (UNAM); Cd. Hidalgo, 12 July 1987 (Irma
Estreila), I male (UNAM); Hondacareo, 18 May 1989
(D. A. Fernandez), 1 male (UNAM); Hondacareo, 15
May 1989, 2 females (UNAM); La Piedad, 25 July 1987
(Mario Méndez), 1 female (UNAM); Morelia, 15 June
1987 (Angel Tinoco), 1juv male (UNAM); Morelia, 7
Sept 1986 (Jorge Fabela), 1 male (UNAM); Morelia, 30
June 1987 (Ma. de Jesus Nereyda), 1 male, 1 female
(UNAM); Morelia, 28 May 1987 (Rosalba Maya), 2
males (UNAM); Morelia, 7 June 1987 (Irma Tinaco), 1
male (UNAM); Morelia, 12 May 1986, 2 females
(UNAM); Morelia, 11/7/87 (Olga Barriga), 1 female
(UNAM); Morelia, 8 Aug 1984 (J. Lopez), 1 male
(UNAM); Morelia, El Reolito, date? (J. Ponce), 2 juvs.
(UNAM); Pariwaro, 31 July 1988 (Baltazar Castro
Zarco), 1 female (UNAM); Taretan, 12/07/96, 1 male
(UNAM); Uruapan, 3 May 1988 (Manuel Moreno G.),
1 male (UNAM); Zamora, 2 June 1991 (A. Rosa Santos),
1 female (UNAM); Zitcuaro, 6 July 1985, 1 female

(UNAM). Querétaro: Mcpo. Querétaro, 7/09/98 (R.
Barron, Cid, Morales), 1 female (UAQ-LE0008).
Zacatecas: Aguas Frias, July 1963 (collector unknown),
1 male (InDRE, Sc 88203).

Vaejovis nitidulus Koch, 1843. MEXICO: Hidalgo:
Mpio. Alfajayucan, Alfajayucan (found inside Health
Center building), 22 Sept 2000 (Irene Hernandez), 1
female (InDRE); Mpio. Huichapan, Huichapan, 25 Mar
1970 (A. Luisa Lang), 1 male (UNAM); Mpio.
Huichapan, Huichapan, 18 Aug 1969 (A. L. Amaya L.),
1 male (UNAM); Mpio. Huichapan, Huichapan, 13 Nov
1961 (Sergio Guerrero), 1 female (UNAM); Mpio.
Huichapan, Maney (date and collector?), [ juv female
(InDRE); Mpio. San Jose Atlan, Barrio Guadalupe, 6
June 2000 (collector?), 1 male (InDRE). México: Mpio.
Aculco, Poblado de Aculco, 31 Oct 1999 (V. Sanchez),
1 female (UNAM). Querétaro: Cadereyta Vizarron, 1977
(S. Zamudio), 1 male (ENCB-IPN, No. 191); Mcpo.
Querétaro, 7/09/98 (R. Barron, Cid, Morales), I male, 1
female (UAQ-LE0044, LE0045); Tequisquiapan
(Debajo de corteza de Taxodium), 17 Sept 1999 (R.
Jones), 1 juv female (UAQ-LE0024); Vizarron (date and
collector?), 2 males, 1 female (InDRE, Sc 88197).

Vaejovis pococki Sissom, 1991. MEXICO:
Guanajuato: Camino a Xichu, 30 May 1999 (Castelo),
I male, 1 female + exuviae (UNAM); Rancho Corralillo,
Victoria, 19 Feb 1985 (W. Lopez-Forment), 1 female
(UNAM). Querétaro: Hacienda del Ahorcado, Pedro
Escobedo, 3 June 1975 (J. Gpe. Pacheco), 1 female
(UNAM); Mpio. El Marquez (700 m), 15 Nov 1997 (E.
Rojo), 1 juv female (UAQ-LE0003); Mpio. Querétaro,
1 female (UAQ, LE0030); no specific locality (prob-
ably Mpio. Querétaro), 1 subadult female (UAQ-
LE0022). San Luis Potosi: Camino a Santa Maria del
Rio, 12 Oct 1953 (F. Medellin), 1 male, 2 females
(ENCB-IPN, No. 99).

Vaejovis rubrimanus Sissom, 1991. MEXICO:
Nuevo Leon: ca. 6 kms. W. Medreros, 21 December 1967
(F. Garcia B., José Castillo T., ] Puente F., A. Jiménez
G.), 1 male, 3 females, 1 subadult female (UNAM);
Canon de el Diente, arriba de la Canica, Monterrey, 22
May 1959, | female, | juv male (UNAM).

Vaejovis solegladi Sissom, 1991. MEXICO:
Oaxaca: Cuicatlan, 1X-1948, 4 males, 1 female
(UNAM); Cuicatlan (collected in wall of a manger), 13
May 1954 (Jordi Julia), 1 female (UNAM); Cuicatlan
Mpio., Cuicatlan, 23 March 1998 (J. L. Casto), 1 female
(UNAM); Dominguillo, Mpio. Cuicatlan, 23-25/X1/1997
(J. Castelo), 1 female. Puebla: 1zucar de Matamoros, 25
May 1943, 1 male (UNAM).
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Key to the species of the Vaejovis nitidulus group in Mexico

Pedipalp chela fixed finger with primary row of denticles divided into seven Subrows ............ccccceeeeeenenn. 2
Pedipalp chela fixed finger with primary row of denticles divided into six SUBTOWS ........ccccooviivriiinicnnnnnn, 4
Pedipalp patella with 3 esb trichobothria; base color of body yellow brown ...........c.c......... V. nitidulus Koch
Pedipalp patella with 2 esb trichobothria; base color of body dark brown to reddish brown ........................ 3

Male pectinal tooth count greater than 24, female count greater than 23; movable
finger of chela with eight subrows of denticles and eight inner accessory granules ... V. mitchelli Sissom
Male pectinal tooth count less than 24, female count less than 23, movable finger

of chela with seven subrows and seven inner accessory granules .............occcoceeeveeenennn. V. pococki Sissom
Pedipalp patella with 3 esb trichobOthria ..o 5
Pedipalp patella with 2 esb trichobothria ..o e 9

Metasomal segments I-11I in male distinctly longer than wide; at least II-I1I in
female longer than wide; pectinal tooth counts greater than 25 in males,

greater than 24 N fEMALEs .......oiii ittt e e ene s 6
Metasomal segments I-1I (and usually III) wider than long in both males and
females; pectinal tooth counts less than 25 in males, less than 24 in females .............ccocooiveiiiiiicennn. 7

Dorsal and external keels of pedipalp chela well developed, granulose; chela fixed

finger with denticles ventrally at base; chela manus yellowish; ratio of chela

length/width greater than 4.6 in males, 6.0 in females ..., V. minckleyi Williams
Dorsal and external keels of pedipalp chela moderately to weakly developed,

smooth to finely granular; cheliceral fixed finger lacking denticles ventrally

at base; chela manus reddish; ratio of chela length/width approximately

3.8 inmales, 4.6-4.7 I FEMALES ...eooiiviiiiiiiie et V. rubrimanus Sissom
Metasoma with ventral submedian carinae 0DSOLETE .......cccovviveiii it 8
Metasoma with ventral submedian carinae present (at least on segments [I-IV) ....... V. peninsularis Williams

Body size large, with adults 45 mm or more in length; pedipalp chela

moderately swollen, with strong dorsointernal carina bearing enlarged sharp

granules; pectinal tooth counts greater than 21 in males and 18 in females ..................... V. kochi Sissom
Body size small, with adults less than 30 mm in length; pedipalp chela palm

slender, with weak dorsointernal carina; pectinal tooth counts in male

16-17,in females 14-15 ..o V. platnicki Sissom
Metasoma with ventral submedian carinae obsolete on I-IV (except in
V. curvidigitus, which may have vestiges of these keels on segment IV) ..o, 10

Metasoma with ventral submedian carinae present, often variable on I-1I,

but distinct on III-IV
Pedipalp chela fingers lacking distinct scalloping; metasomal segments

II-1TT with lateral inframedian carinae extending one-half to two-thirds

length of segment; distalmost denticles on dorsolateral metasomal

carinae not distinctly enlarged ..........ccooiiiiiiiiin e V. solegladi Sissom
Pedipalp chela fingers of male with more or less distinct scalloping;

metasomal segments [1-11I with lateral inframedian carinae limited to

distal third to one-fifth of segment; distalmost denticles on dorsolateral

carinae noticeably eNIArZed ........covo it 11
Adult body size less than 40 mm; scalloping in male chela fingers pronounced;

metasomal segments [II-1V usually with faint vestiges of ventral

submedian carinae; ventrolateral carinae finely crenulate ................ccocooii V. curvidigitus Sissom
Adult body size greater than 40 mm; scalloping in male chela fingers subtle

to moderate; metasomal segment IV always with ventral submedian

carinae obsolete; ventrolateral carinae SIMOOTN ....oc.viiiiiiit e e 12
Metasoma very hirsute, especially ventrally, with accessory setae between

the carinae; chela length/depth 2.9-3.1 in males, 3.5-4.1 in females;

femur length/carapace length 0.84-0.91; northern Mexico and

SOULHEIT TEXAS ...ttt ettt ase e et e e sseeneens V. intermedius Borelli



Metasoma sparsely setose, with few setae restricted to the carinae; chela
length/depth 3.47-4.5 in males, 3.7-4.6 in females; femur length/carapace

length 0.94-1.05; central Mexico .......cccoeveeeene.

....................................................... V. nigrescens Pocock

13. Pedipalps and metasoma greatly elongated; chela length/width ratio greater
than 7.5; metasomal segment V length/width greater than 4.0; general

coloration light yellow brown throughout ........

........................................ V. gracilis Gertsch & Soleglad

Pedipalps and metasoma not drastically elongated; chela length/width ratio
less than 5.5; metasomal segment V length/width less than 2.50;

coloration variable

14. Ventral aspect of metasomal segments with an accessory row of setae
along ventrolateral carinae; metasomal carinae more setose (e.g.,
segment V with 7-10 setae along dorsolateral carinae and 7-10 along
ventrolateral carinae); metasomal segments more elongate (e.g.,

segment V 2.83-3.04 times longer than wide) ..

.................................................... V. norteno, new species

Ventral aspect of metasomal segments with no more than one or two
accessory setae along ventrolateral carinae; metasomal carinae less
setose (e.g., segment V typically with 5 setae along dorsolateral carinae

and 5-6 on ventrolaterals) ........c.cooeveeviriiiiienie

15. Ventral submedian carinae on metasomal segments I-II obsolete; carinae of
sternite VII weak, granular; pectinal tooth count 19 in males, 17 in females .................. V. mauryi Capes
Ventral submedian carinae on metasomal segments [-II present; carinae of
sternite VII strong, crenulate; pectinal tooth counts greater than 20 in

males, 18 in females

16. Chela of male with distinct scallop; ventral submedian carinae on 1I-IV smooth
with fine posterior crenulations; digital and external secondary carinae of
chela smooth; pectinal tooth count of male 22-25, of female 21-22;

SE Sonora, SW Chihuahua, México .................

..................................................... V. decipiens Hoffmann

Chela of male with subtle scallop; ventral submedian carinae on II-IV
crenulate; digital and external secondary carinae of chela granular;
pectinal tooth count of male 21-22, of female 18-21; Isla Socorro, México ................ V. janssi Williams
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ABSTRACT

The male of Vaejovis sprousei Sissom, 1990 is described, based
on a recently collected specimen from Cueva del Escorpion in Nuevo
Leodn, México. The hemispermatophore, which bears several distinc-
tive features (a dorsal crest at the distal end of the distal lamina, a
single blunt hook at the distal end of the dorsal trough margin, and a
series of denticles associated with the sperm duct), is described and
illustrated. This and a second record from Cueva del Mono near Dulces
Nombres, Nuevo Leodn, represent the first cave records for the spe-
cies.

INTRODUCTION

Sissom (1990) redescribed Vaejovis dugesi Pocock,
1902 and described two related species from northeast-
ern Mexico (V. sprousei) and the Chisos Mountains in
Big Bend National Park, Texas (V. chisos). All three spe-
cies, currently assigned to the Vaejovis mexicanus group
(Sissom, 1990, 2000), are uncommon in museum col-
lections. Vaejovis dugesi and V. chisos were represented



only by females, but in the case of V. sprousei a subadult
male was also available. A few new specimens of ¥/
sprousei have accumulated since the original descrip-
tion, including the first adult male, which is herein de-
scribed. Two of the new records are from caves, the first
such records for this species.

Group assignment of these three species is becom-
ing questionable. As new species have accumulated, it
1s increasingly apparent that the mexicanus group of
Vaejovis is a heterogeneous assemblage that may be di-
visible into several subgroups. Interspecific variation in
hemispermatophores is noteworthy (Sissom 1990, 1991)
and is expected to contribute to a refinement of our
knowledge of phylogenetic relationships within and be-
tween the groups currently assigned to the genus Vaejovis.
Therefore, descriptions of males and hemispermato-
phores of all taxa are highly desirable.

Hemispermatophore terminology follows that of
Lamoral (1979) and the identification of the sperm duct
floor is from Stockwell (1989:130). The convex surface,
which would be exposed on the outside when the two
hemispermatophores are joined to form the spermato-
phore, is termed the dorsal side. The concave (medial)
surface is referred to as the ventral side.
Orthobothriotaxia designation follows Vachon (1974).

Vaejovis sprousei Sissom, 1990
Figs. 1-5

Vaejovis sprousei Sissom, 1990:48, 51-53, fig. 3A-G.
Vaejovis sprousei, Kovarik, 1998:148; Sissom, 2000:
543; Beutelspacher, 2000:22, 110, map 90.

Type Data.—Holotype female taken from Conrado
Castillo, Tamaulipas, Mexico, on 19 April 1981 (Peter
Sprouse); deposited in AMNH; examined.

Distribution.—Known from the southern portions
of Nuevo Ledn and adjacent Tamaulipas, Mexico.

Description of Male.—Coloration. Carapace and
tergites orange brown with underlying dusky markings.
Metasomal segment I-V orangish brown. Telson orange,
aculeus dark reddish brown. Cheliceral manus and teeth
vellow. Pedipalp femur orange, patella orange brown.
Chela palm orange brown. Fingers orange brown basally,
yellowish distally. Keels of pedipalps brownish.
Metasoma dark brown. Legs yellowish with dusky mark-
ings.

Prosoma. Carapace length greater than posterior
width. Median ocular prominence slightly raised above
carapacial surface. Anterior margin obtusely emargin-
ate; median notch rounded. Entire carapacial surface
finely granular interspersed with larger granules.

Mesosoma. Median carina obsolete on I-I11; weak,
smooth on [V-VI. Tergite VII with median carinae present
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on anterior one-third, weak, smooth; lateral carinae
strong, granulose. Pectinal teeth numbering 18-18. Ster-
nites IT1I-VI smooth, sparsely setose. Sternite VII with
pair of moderate, granular lateral carinae.

Metasoma. Segment I 0.91 times as long as wide;
II 1.30 times longer than wide; V 2.88 times longer than
wide. Segments I-IV: Dorsolateral carinae on I-IV strong
serrate; distalmost denticle enlarged, spinoid on I-IV.
Lateral supramedian carinae on 1-IV strong serrate;
distalmost denticle enlarged spinoid on I-IIT and on 1V
flared. Lateral inframedian carinae on I strong, complete,
serrate; on Il present on posterior half, strong, serrate;
on I present on posterior one-third, moderate, serrate;
on IV absent. Ventrolateral carinae on I-IV strong, ser-
rate. Ventral submedian carinae on I-1V strong, serrate.
Dorsal and lateral intercarinal spaces with scattered
coarse granules. Segment V: Dorsolateral carinae mod-
erate, serrate to granulate. Lateromedian carinac mod-
erate, present on anterior two-thirds, irregularly crenu-
late. Ventrolateral and ventromedian carinae strong, ser-
rate. Dorsal and lateral surfaces with scattered coarse
granules. Metasomal I-IV carinal setation: dorsolaterals,
0:1:1:2; lateral supramedians, 0:0:1:2; lateral inframed-
ians, 1:1:1:1; ventrolaterals, 2:3:3:3; ventral submedians,
3:3:3:3; ventromedian intercarinal spaces of segments
II-1V without accessory seta. Setation of metasomal seg-
ment V: dorsolaterals, 2; laterals 3; ventrolaterals, 6.

Telson. Dorsal surface of vesicle with a broad, elon-
gate whitish patch (gland?); ventral surface with seven
pairs very fine, long setae.

Hemispermatophore (Figs. 1-2). General appear-
ance short and broad; distal lamina with a distal crest on
dorsal surface and a single, blunt hook-like structure near
the base. Capsular area with simple invaginated sperm
duct floor, without conspicuous lobes or processes.
Sperm duct flanked along distal edge by distinct den-
ticle-like structures.

Pedipalps. Femur length/width ratio 3.43. Femur
tetracarinate: Dorsointernal, dorsovexternal, and
ventrointernal carinae strong, granulose; ventroexternal
carina strong, composed of large, irregularly spaced,
sharp granules. Internal face with 7-9 larger, pointed
granules; ventral face with coarse granulation on proxi-
mal portion; dorsal face with sparse fine granulation.
Orthobothriotaxia C.

Patella tetracarinate. All carinae strong, granulose.
Internal face with moderate basal tubercle and 7-9 large,
subconical granules arranged in longitudinal row. Ex-
ternal, dorsal and ventral faces finely granular.
Orthobothriotaxia C.

Chela (Figs. 3-4). Dorsal marginal, dorsal second-
ary, digital, external secondary, ventroexternal, ventro-
median and ventrointernal carina weak and smooth.
Dorsointernal carina slightly crenulate. Dentate margin
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Figs. 1-5. 1, dorsal view of hemispermatophore; 2, ventral view of hemispermatophore; 3, dorsal aspect of pedipalp chela; 4, lateral
aspect of pedipalp chela; 5, ventral aspect of left telotarsus III (for setal pattern, only pigmented macrochaetes shown).

of fixed finger with primary row divided into six subrows
by five enlarged granules; six inner accessory granules.
Dentate margin of movable finger with primary row di-
vided into six subrows by five enlarged granules; apical
subrow consisting of a single granule; seven inner ac-
cessory granules, of which all but the basalmost and
distalmost are paired with a larger granule in the pri-
mary denticle row. Fingers without distinct scalloping.
Chela length/width ratio 3.97; fixed finger length/cara-
pace length ratio 0.77. Orthobothriotaxia C.

Legs. Ventromedian spinule row of telotarsus
flanked distally by two pairs of larger spinules (Fig. 5).

Measurements (mm): Total L, 31.80; carapace L,
4.05; mesosoma L, 8.95; metasoma L, 14.45; telson L,
4.35. Metasomal segments: [ L/W, 1.95/2.15; 11 L/W,
2.25/1.90; 111 L/W, 2.40/1.85; IV L/W, 3.10/1.75; V L/
W, 4.75/1.65. Telson: vesicle L/W/D, 3.00/1.40/1.25;
aculeus L, 1.35. Pedipalps: femur L/W, 3.60/1.05; pa-
tella L/W, 3.95/1.30; chela L/'W/D, 6.15/1.55/1.80; fixed
finger L, 3.10; movable finger L, 3.70; palm (underhand)
L, 2.80.

Comments.—In general appearance, the
hemispermatophore of V. sprousei is similar to those of

certain other mexicanus group species for which the
hemispermatophore is known (Sissom 1989). Like
Vaejovis monticola, the hemispermatophore is robust. A
distal crest on the distal lamina is also known in V.
rossmani and V. monticola. As is typical of the group,
the capsule of the ventral surface is simple, with the most
conspicuous structure being the invaginated floor of the
sperm duct. The denticle-like structures distal to the
sperm duct invagination are thus far unique to V. sprousei.
At the distal end of the dorsal trough margin is a hook-
like structure, but in the case of V. sprousei, there is only
a single, blunt hook (instead of a double hook, which is
present in some species).

New Records.—Nuevo Leon: Cueva del Escorpidn,
Ejido Tinajas (UTM 446872 2647939 1515 NAD27), 1
January 1998 (J. Kreica), 1 male (AMNH); 7.8 mi N La
Ascension, 20 July 1979 (E. A. Liner), 1 juv. (FSCA);
Cerro Potosi, 1.4 mi W 14 de Marzo, 25 July 1973 (Liner,
Johnson), 1 female (FSCA); Cueva del Mono, 3 km E
Garza, 8 km NW Dulces Nombres, 12 October 1987 (S.
Lasko), 1 female (TMM). Tamaulipas: 24 km SW Ciudad
Victoria, 26 July 2002 (Prendini, Gonzalez Santillan,
Francke), 1 female (UNAM, preserved in 95% ethanol).
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ABSTRACT

The placement of the genus Cicurina Menge in the Dictynidae
is discussed and accepted. The subgenera of Cicurina are enumer-
ated and Cicurata Chamberlin and Ivie is formally synonymized un-
der Cicurella Chamberlin and Ivie. The synonymy of Cicurella un-
der Terrilus Simon is rejected; both subgenera are accepted as valid.
The female genitalia of C. (Terrilus) japonica (Simon) is reillustrated.
Cicurina elliotti Gertsch is reillustrated and synonymized under C.
buwata Chamberlin and Ivie (both from caves in Travis and
Williamson Counties, Texas). Cicurina gatita Gertsch is synonymized
under Cicurina pampa Chamberlin and Ivie. A taxonomic key and
many new cave records to females of cicurinas known from Bexar
County are provided. Females of the 12 species of Cicurina known
from Bexar County (one species known only from epigean habitat)
are redescribed and reillustrated. In addition, five new troglobitic
species are described that are endemic to caves in the county. Varia-
tion and species definitions are evaluated with doubt being cast on
the validity of C. davisi Exline. The possible evolution of cicurinas
in Bexar County is briefly outlined. Notes on biology, endangerment,
and captive culturing of cicurinas are provided.

INTRODUCTION

The central region of Texas is famous for its lime-
stone caves. The complex geological history of this karst
region has resulted in many isolated groups of caves in
which endemic troglobitic faunas have developed. Spi-

ders of the genus Cicurina Menge are very speciose in
Texas (currently about 70 epigean and cavernicolous
species). Gertsch (1992) recognized 51 species from
caves in Texas, of which 46 were true eyeless troglobites.
Four of the described troglobitic species of Cicurina from
Bexar County are listed as endangered species (Stanford
and Shull, 1993; Drewry, 1994; Rappaport Clark, 1998;
Longacre, 2000). To better understand the current dis-
tributions of these species, a revision of recently col-
lected materials was undertaken. Studies of the group
immediately revealed that new material could not be
identified by comparisons to the descriptions and illus-
trations in the most recent revision of the cicurinas of
the subgenus Cicurella by Gertsch (1992). Part of the
problem is the existence of several undescribed taxa, but
more importantly, the illustrations of the female genita-
lia in the revision were not of sufficient detail to recog-
nize some of the structures. Almost all of the species
described from Bexar County were up to now known
only from single specimens, with virtually nothing be-
ing known about variation in genital morphology. There-
fore, the holotypes of all described species of Cicurina
(both cavernicolous and epigean taxa) known from Bexar
County have been reexamined and the female genitalia
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have been reillustrated. Cavernicolous Cicurina from
nearby counties were also examined to verify that they
were not the same species occurring in Bexar County.
Additionally, five new troglobitic species are described
herein. Because adult males are seldom encountered and
only one male is known in Bexar County from a cave
(Cross the Creek Cave) from which females are not
known, they are not described in the present study. Fur-
thermore, as noted by Gertsch (1992) the males of this
genus do not exhibit as great differences in structures of
the palps as can be seen in the genitalia of the females.
This should be considered with caution though, as
Gertsch’s drawings lack sufficient detail and less than
half of the species known from Bexar County are known
from males. The collections of males are listed herein to
establish dates and localities of their occurrences.

Only Cicurina varians Gertsch and Mulaik in
Chamberlin and Ivie and C. minorata (Gertsch and
Davis) are recorded (Chamberlin and Ivie, 1940; Vogel,
1970) outside of caves in Bexar County. As suggested
later in this paper, Cicurina pampa Chamberlin and Ivie
might also be found on the surface in the county. These
three species will be found under large limestone rocks
wherever they are encountered outside of caves, in
mesocavernous (small, unenterable cracks and voids)
spaces much like those that occur in caves. The few
records of these spiders from the surface in central Texas
are from the earlier parts of this century and they may
not be easily found there today. Recent collecting ef-
forts in the region revealed that the red imported fire ant
(Solenopsis invicta Buren) has displaced many
arthropods, which would normally be found under rocks
in the region (Porter and Savignano, 1990). Collections
from more northern counties revealed that C. varians
just outside of cave entrances (within a few meters) un-
der rocks do not differ significantly from specimens
found within the caves. The fauna of cavernicolous
Cicurina in Bexar County is very rich. Nine species are
troglobites known exclusively from caves in Bexar
County. Because of the rapid human development of
Bexar County, the future of all the troglobitic species is
uncertain.

MATERIALS AND METHODS

The synonymies are far more extensive than any
normal taxonomic treatment. Because many of the spe-
cies are endangered an effort has been made to include
all references to the species, including unpublished re-
ports. This should be helpful in the future for trying to
associate data useful in legal, management, and conser-
vation efforts. Complete addresses are provided for
contracting agencies for reports, because some are not
in the public domain.
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Measurements and descriptions of the body are
taken from the original descriptions of all previously
described taxa. Additional data are provided on new
collections. Female genitalia were removed from the
abdomens and examined while they were in lactophenol.

Terminology of the female genital structures gener-
ally follows Bennett (1992) (Figs. 1-4, 17, 18). The
epigynum consists of the sclerotized external compo-
nents and the atrium that is the opening leading to the
vulva. The vulva or internal genitalia consist of paired
spermathecae with a head (containing the primary pores),
stalk (with one complex dictynoid pore), and base. The
spermathecal head consists of the copulatory duct that
terminates in a region with primary pores. The pores are
located in some cicurinas in an enlarged area referred to
as the bulb by Chamberlin and Ivie (1940). The pores
open from microtubules that are generally not visible
(Fig. 62, mt). In Cicurella species the head of the sper-
mathecae containing the pores is located in a region gen-
erally in line with the axis of view of the microscope and
therefore the pores are not easily detected. The
spermathecal stalk starts just past the region of the pri-
mary pores and continues to the dictynoid pore. The
connecting canal of Chamberlin and Ivie (1940) is
equivalent to the stalk whereas the connecting canal of
Gertsch (1992) is the copulatory duct. The index coil of
Gertsch (1992) is the same as the spermathecal stalk used
here. The spermathecal base as used by Bennett (1992)
includes all the remaining internal spermathecal struc-
tures. This region was referred to as the spermathecum
by Chamberlin and lvie (1940). In cicurinas with a com-
plex spermathecal base, those authors recognized a pri-
mary and secondary spermathecum. Gertsch (1992) re-
ferred to these regions as the spermathecum and sperm
sac. For the discussions in this paper, the two regions of
the spermathecal base are recognized as the anterior and
posterior lobes.

The female genitalia are relatively thick in the larger
species and if mounted under a cover glass the weight of
the slip can distort the position of the canals. This was
verified by remounting the same epigynum on different
occasions. The cover slip should be elevated above the
surface of the epigynum by the use of depression slides
or by placing chips of cover glass next to the epigynum
to support the top cover slip. The position and sizes of
the anterior and posterior lobes of the spermathecal base
have been found to be useful in distinguishing some spe-
cies. In taxa with more of a rounded base, the distances
between the two anterior lobes and posterior lobes are
compared to imaginary lines drawn at right angles to the
atrium (Figs. 5, 6) and expressed as a portion of the an-
terior lobe width. To describe the angle of insertion of
the posterior lobe upon the anterior lobe of spermathecal
base (in taxa with elongated spermathecae), an axis line



is drawn through each structure (Figs. 7, 8) and the angle
of incident expressed as less than, equal to, or greater
than 90°. Determining the axis can be difficult in the
species with a more rounded base. It is not necessarily
the greatest width across the spermathecal base, but that
which appears to be the center of the anterior lobe. I
have drawn the axis line parallel to the flattest part of
the posterior-most portion of the posterior lobe (Fig. 47).

The descriptions of the body and legs are brief, as
all but the genitalia appear to show considerable varia-
tion. Leg spine numbers are listed proximal to distal.
From captive culturing of Cicurina spiders (see below),
itis obvious cicurinas can mature at different sizes (pos-
sibly instars). Cicurina varians have been reared from a
single egg sac that were about half the size of some of
their sisters and mother. It appears that spiders fed little
will mature into smaller spiders, thus suggesting that
maturity may be time dependent as long as minimal food
levels are reached.

Immatures are not described and cannot at this time
be identified with certainty to species. To date, only one
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Cicurina, but as can be seen below (see Cave Faunas)
many caves are known to have multiple Cicurina spp.
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As can be seen from the lists of caves from which
immatures alone are known (see end of article), most
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lectors are only able to obtain immatures and some of
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Upon exiting the cave, the vials containing spiders (one
spider per vial) from a single cave were placed together
in a ziplock bag, labeled, and placed in an ice chest (not
directly on the ice). A small piece of moist, not wet, foam
or paper toweling was added to each vial and a moist
paper towel was added to each bag. Attempts to use too
moist of toweling, soft tissue, or cave mud in the vials
failed as this material would ball-up during transfer and
roll around in the vial until it crushed the spider. Very
small spiders can also be entrapped and drowned in small
droplets of water which form in overly moist vials, es-
pecially when the outside temperature is lower than that
inside of the vial. Once the spiders are safely placed in
the moist vials they can survive at least a week sitting at
room temperature and then either overnight express ship-
ment or being hand-carried on an airplane for transfer to
the rearing facility.

After six years of attempted culturing efforts, the
best system found is as follows. A single spiderling (re-
gardless of number of eyes) is kept in a jar in the dark
until maturity. Jars {240 ml (8 ounces), about 9 cm tall]
with tight fitting lids had about 2-3 cm of plaster of Paris
on the floor. When the plaster was poured, small chunks
of limestone were added to the container. The limestone
was raised above the plaster at most by 3 cm, providing
vertical surfaces for the spiders to attach their webs.
Limestone was placed in the center of the jar; otherwise
spiderlings would hide between the rock and the wall of
the jar making it difficult to observe and remove molts.

The humid atmosphere in the jar is maintained by
keeping the plaster moist. Small spiders can become
entrapped and drown in water droplets on the glass or
plaster; larger spiders are not so prone to drowning and
can live (although not recommended) in webs over
puddles of water on the plaster. As long as the air was
very humid, temperature does not appear to be that im-

portant and could fluctuate considerably [up to 6 °C
change in a single day, 10-32 °C (50-90 °F) over the
year]. Temperature appears to be more important in the
culture of more troglobitic forms (see below). Trying to
match the cave environment, temperatures for the last
few years were maintained close to 20.6 °C (69 °F).
Monitoring temperature for three years in four caves at
Camp Bullis revealed a mean range of 19.4-21.7 °C (67-
71 °F) in areas distant from the cave entrances where
troglobites predominantly occur, which approximates the
county’s 112-year mean temperature of 20.6 °C (69 °F)
(Veni et al., 1998b).

Some experimentation is needed to establish the
correct moisture level in a culture jar. The drier the jar
the less fungal and mite problems are noted, but the hu-
midity must remain high for the survival of the spiders
(especially during molting). The cooler the environment
the fewer mite and fungal problems were noted. Few
problems were encountered when the temperature was
maintained at about 20.6 °C (69 °F). The use of an envi-
ronmental chamber and careful measurements and re-
cording the temperature, humidity, and light levels was
beyond the initial scope of this project. Only during the
last three years was an environmental chamber used.

Larger spiderlings are fed fruit flies at least once a
month, often once a week. The amount of food is deter-
mined by the spiders’ activity and acceptance of food.
Smaller spiderlings are fed collembolans. The collem-
bolan used 1is a species [Pseudosinella violenta
(Folsom)] common in caves of the region and can be
reared on decaying organic material (leaves, dried cat
food, etc.). In recent years some variety has been of-
fered to the spiders diet. Occasionally live small
whiteworms (Enchytraeus albidus Henle) and early in-
star domestic crickets are fed. Immature Porcellio iso-
pods were also occasionally offered as food, but were

al

Figs. 5-8.—Positions and sizes of spermathecal bodies, dorsal views. 5, 6, lines drawn at right angle to atrium/posterior edge of genital
plate to compare anterior lobe (al) and posterior lobe (pl) of spermathecal base interdistances; 5, Cicurina loftini n. sp. with anterior lobes
much closer together than posterior lobes (about fourth diameter of anterior lobes apart); 6, Cicurina bullis n. sp. with anterior and posterior
lobes about equally spaced (posteriors slightly further apart, anteriors about third anterior lobe apart). 7, 8, axis lines drawn down midlines of
the anterior and posterior lobes of the spermathecal base with angle of incidence being greater or less than 90°; 7, Cicurina madla with body
axis lines meeting at less than 90°; 8, Cicurina madla with body axis lines meeting at more than 90°.
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refused by most of the smaller immature troglobitic
Cicurina, but readily eaten by C. varians. Care should
be used with feeding isopods. One C. varians did not
feed and was consumed by the isopod. It is likely the
spider was either caught during a molt or had died be-
fore the isopod ate it.

In earlier rearing attempts, an unidentified mite was
used for food for smaller spiders. A small amount of
commercial dyed (blue) fruit fly medium was kept in the
jar as food for the mites. Although mites can serve as
food, they can kill spiders when heavily infested and
their use must be watched closely.

In one case, a subadult female was observed with a
blue abdomen. Because she was so large, it is uncertain
if she obtained the color from eating a large number of
mites which had been reared on the blue dyed fruitfly
medium or from direct ingestion of the medium. Peck
and Whitcomb (1968) have recorded ingestion of artifi-
cial diets in other spiders.

Itis important to open each culture jar and allow air
exchange at least every three days at warmer tempera-
tures [27-32 °C (80-90 °F}], less so if kept at about op-
timal of 20.6 °C (69 °F). On several occasions it was
noted that the CO; level built up to the point that it killed
fruit flies and mites in the jars. Possibly because some
of the caves in Bexar County have high CO» levels, these
Cicurina have developed an ability to “sleep” when the
levels get high. Sometimes when opening the jar the spi-
der would appear dead, but upon allowing the air to re-
fresh, the animal would again start to move. In some
cases it took several hours before the animals started to
move and in the earlier culturing efforts it is likely that
several animals were preserved because they were
thought to be dead. Dropping them in alcohol did not
“wake” them when under the apparent influence of CO».

A few spiders were accidentally killed by allowing
fruit fly medium to decay in the jars. In these cases an
odor of sulfur could be detected, another reason to air
out the jars often when maintained at higher tempera-
tures. More difficulties were encountered when jars with
rubber seals were used. An airtight connection is not
needed or desired, but it must be sealed enough to keep
the humidity high and prevent the escape of the spider.
Fewer problems with decay were observed once an en-
vironmental chamber was used and collembolans were
provided as the main diet of very small spiderlings. Keep-
ing the jars with minimal amounts of decaying material
seems to be beneficial in controlling mites and unwanted
high levels of toxic gases. Collembola also probably
consume the fungi which develop in the container and
serve as both janitor and food.

The above method works well for Cicurina varians.
Success in rearing highly troglobitic Cicurina was less
satisfactory. The majority of deaths were of animals that

did not molt in captivity. Several individuals also died
in the middle of molts or shortly after molting (body still
white). Several things may be causing the reduced suc-
cess in rearing troglobitic Cicurina. The environmental
controls were not very stringent in earlier attempts and,
although conducive to long-term maintenance, may not
have been sufficient for the spiders to thrive. A variety
of foods may also be important. The larger spiders were
fed exclusively on fruit flies. In some epigean spiders it
has been noted that they cannot reach adulthood on a
strict one-food diet. Possibly crickets or some other
source of nutrients should be added to the diet of the
troglobitic Cicurina. Tt is also likely that highly
troglobitic Cicurina simply take much longer to mature
(see below under Biology). Relatively good success has
been had using the above method to rear eyeless cicurinas
from caves from more northern caves (in Coryell and
Bell Counties, Texas). Most of the cicurinas reared to
adulthood from these more northern counties were cap-
tured at only one or two molts from maturity. Either more
spiders that were closer to maturity were collected in
the second project or they are having a better survival
and molting rate. It is possible that the better success is
due to the cicurinas from the second project not being as
highly cave-adapted as those from Bexar County.

Locality data generally are listed only as the name
of the caves within the county and are roughly indicated
on the maps. This is done to protect the precise location
of the caves, many of which harbor endangered faunas.
More detailed information on most of the caves can be
found in Veni (1988, 1994) and the various reports listed
in the literature cited by Veni et al. Anyone wishing to
obtain precise locality data should contact the Texas
Speleological Survey, Austin, Texas. Data relative to the
formation and ages of the caves and bedrock are from
Veni (1988, 1994). Acronyms for the collections from
which specimens were examined/deposited are: Ameri-
can Museum of Natural History (AMNH), Cokendolpher
collection (JCC), Texas Memorial Museum (TMM).

See below under “Genus Cicurina” for a discus-
sion on species recognition that was used in preparing
this manuscript.

Sex Ratios

Gertsch (1992) noted that only about one fifth (15
of about 70) of the species of the subgenus Cicurella
were known from males. Of these males, eight are mem-
bers of species with eyes and nine are eyeless taxa. This
rarity of males suggests an uneven sex ratio. Although
sexes cannot be externally distinguished in early instar
immatures, antepenultimate and penultimate males can
be determined by the presence of expanded pedipalpal
tarsi. As Gertsch noted, and is confirmed here, many
penultimate males are observed in recent cave collec-
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tions, indicating that the sexes are not skewed towards
females.

Itis likely that adult males are relatively short lived.
Because cicurinas live solitary lives, newly matured
males must (like most other spiders) give up the safety
of their retreats/webs and go in search of sexually ma-
ture females. Unlike many spiders, mature C. varians
males (in captivity) will build new webs if the old webs
are destroyed, thus suggesting that a mature male might
be able to reestablish a retreat if no females are avail-
able in his region of the cave. This strategy would allow
the male to move to new regions as well as wait until
young females could mature. While searching for fe-
males, the males are exposed to predators in the cave,
primarily other cicurinas and, rarely, larger centipedes.
Twice immatures were observed in caves that were dis-
placed from their retreats (because of rock turning ac-
tivity) to be captured and killed by nearby and larger
Cicurina.

Mating may also be hazardous. Females are gener-
ally larger than males, and an unreceptive female could
certainly capture and eat an unwary male. Even after
mating, males still can be eaten if they do not exit the
female’s retreat quickly enough. Two pairs of C. varians
were successfully mated (resulted in fertile eggs) in cap-
tivity. One of the matings resulted in the male being killed
and eaten. This may not be natural, though, as the spi-
ders were kept together for mating in a small jar (same
jars used for rearing, see “Materials and Methods” sec-
tion) and the male had little space to run or hide. The
second pair mated and remained together in the jar for
over 24 hours, suggesting that the attack after mating in
the first case may have been the resuit of hunger in the
female. The amount of time between mating and egg
laying was not recorded (it was several days), but it is
possible that the male contributed sufficient nutrients to
aid in the production of eggs. An attempted mating in an
eyeless species from farther north in Texas (Coryell
County) resulted in the death of the female. In this case,
the male was almost twice as large as the female when
they were placed in a jar together. The male was newly
matured, and it is possible that he was not yet prepared
to search out and mate with a female. Because no sperm
webs have been observed with a Texas Cicurina, it is
not certain when a mature male will be ready to mate.

Cave Faunas

Troglophiles are species which reproduce in caves
and are also known from the surface, or which do not
exhibit morphological traits indicating that they are re-
stricted to the cave habitat. Troglobites are species which
exhibit morphological modifications (troglomorphy)
indicating that they are restricted to caves (i.e.,
eyelessness, longer appendages, etc.). Among the
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cicurinas of Bexar County which have been taken from
caves, the 6-eyed and 8-eyed species are considered to
be troglophiles; the species lacking eyes are considered
troglobites. In addition to the loss of eyes, troglobitic
species also tend to have longer and more slender ap-
pendages, less heavily sclerotized cuticles, and lighter
body coloration.

Using elongation of the legs versus cephalothorax
length as a ratio (femur + patella + tibia I/cephalothorax
lengths) to rank the degree of troglomorphy resulted in
the data presented in Table 1 and Fig. 9. Because a larger
number reveals relatively longer appendages the results
are not surprising: eyed species have relatively shorter
appendages and the surface form C. minorata had the
shortest legs. Considering the eyeless taxa, larger body
size was positively correlated with relatively longer ap-
pendages. Comparisons between ratios using the femur
+ patella + tibia lengths and those using only patelia and
tibia appear to represent similar degrees of elongation
of the different appendage segments by species. It is clear
from data presented in Fig. 9 that taking a few measure-
ments and trying to relate this to length of evolutionary
time or cave ages could result in errors. Nonetheless,
these trends can be useful. The species with elongated
spermathecae appear to be more troglomorphic than spe-
cies with rounded spermathecae (excluding C. plarvpus).
Cicurina platypus is interesting because the larger, even
sized spermathecae are unlike those of other species
grouped as “rounded” spermathecae and it is sympatric
with a lesser troglomorphic C. bullis, which has the
smaller “rounded spermathecae.”

The extent to which Cicurina species worldwide
have adapted to cave environments is remarkable. Al-
most half of the described species are known only from
caves. Gertsch (1992) reported 50 species of eyeless
troglobitic species of the subgenus Cicurella from Texas
(46 species), Alabama (one species), and Mexico (three
species). The 8-eyed Cicurina (Cicurusta) varians, al-
though not a troglobite, is also abundant in caves of Texas
(Reddell, 1965). Cicurina (Cicurusta) mina Gertsch
(1991) is a troglobite and Cicurina (Cicurusta) iviei
Gertsch (1991) is a troglophile from caves in Mexico.
Gertsch (1992) also recorded the presence of two
undescribed troglobitic species of Cicurina (Cicurina);
one each from Georgia and Alabama. Yaginuma (1972,
1979) recorded three 8-eyed species of Cicurina
(Cicurina) from caves in Japan. Presumably these three
are troglophiles. Only one species of Cicurina, the type
for the genus, is known from Europe and it is found both
inside and outside of caves (Roberts, 1995)

Although it is not uncommon to find two or more
Cicurina species living in a forested area in northern
and eastern North America on the surface (pers. obs.),
records of multiple cavernicolous forms are more lim-
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Table 1.—Troglomorphy and sizes of Cicurina from
Bexar County, Texas [f+p+t/Ceph= femur + patella
+tibia I lengths/cephalothorax length; larger num-
ber = more elongated appendages, BL. = body length
(excluding appendages)].

Species Eyes f+p+t/Ceph p+t/Ceph BL (mm)
varians 8 1.71-1.79  0.92-098 5.9-11.3
minorata 6 1.43 0.79 1.6
pampa 6 1.47-1.69  0.92-0.82 1.85-2.15
baronia 0 1.77-1.98  0.92-1.08 5.65-6
brunsi 0 1.76 0.94 4.05
bullis 0 1.86-1.87 1.03-1.02 3.9-5.75
loftini 0 1.83-1.96  1.00-1.10 3.25-5.6
madla 0 2.28-2.29 1.26-1.29 4.5-6.65
neovespera 0 1.91-1.93  1.05-1.06 3.6-4.9
platypus 0 2.19-2.45  1.15-1.34 6.2-6.25
venii 0 2.12 1.06 34
vespera 0 1.70 0.90 2.7

ited. Brignoli (1972) reported an eyed and a blind ‘‘form”
of Cicurina in the same cave in Mexico. He was hesitant
to accept that they were different species occurring to-
gether in the same cave. Gertsch (1992) and
Cokendolpher and Reddell (2001b) each reported two
different troglobitic species pairs to inhabit the same
caves (C. reddelli Gertsch and C. buwata Chamberlin
and Ivie in Cotterell Cave, Travis County, Texas; C.
caliga Cokendolpher and Reddell and C. hoodensis
Cokendolpher and Reddell from Buchanan and Triple J
Caves, Bell County, Texas).

The present study revealed that an 8-eyed and an
eyeless species of Cicurina both are commonly found
together in caves in central Texas. In Bexar County,
multiple groupings of Cicurina are also not uncommon.
From B-52 Cave, Bunny Hole, Lone Gunman Pit and
Ragin’ Cajun Cave, the 8-eyed C. varians and eyeless
immatures of Cicurina sp(p). are known. Cicurina
varians and the 6-eyed C. pampa are known from Cross
the Creek Cave, Up the Creek Cave, Stone Qak Park-
way Pit, and Vera Cruz Shaft. Reddell (1993) reported a
6-eyed species from Mattke Cave where C. varians is
known. Cicurina varians and eyeless species are known
from Headquarters Cave (C. madla), Eagles Nest Cave,
Isocow Cave, Hilger Hole (C. bullis n. sp.) and Platypus
Pit (C. bullis n. sp. and C. platypus n. sp.). The eyeless
C. brunsi n. sp. and 8-eyed immatures are known from
Stahl Cave. Three species from the same cave appear to
be the record: Platypus Pit with two blind species and C.
varians and Up the Creek Cave with a blind species (ei-
ther C. bullis or C. platypus), C. pampa, and C. varians.
Itis unusual to find a cave with eyeless cicurinas in which
an 8-eyed species is not also collected. Unfortunately,
most of the records of 8-eyed specimens are based on
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immatures which cannot currently be identified to spe-
cies with certainty. It appears (Reddell, pers. comm.; pers.
obs.) that when more than one species of Cicurina are
present in the same cave, they will occupy different ar-
eas of the cave. The troglobites will be in the moister
(but not dripping wet) and lower regions of the cave,
whereas the eyed species will be nearer the entrance.
This is not a hard-and-fast rule, though, as at least three
eyeless specimens were collected from small
areas of caves where C. varians were also present. In
these cases, C. varians occupied both the twilight and
upper dark zones of the cave. Troglobitic cicurinas ap-
parently do not occur at or very near the twilight zones
of caves. They either prefer to reside in the dark, moist,
and less populated regions of the cave or they are absent
because the greater number of larger predators (includ-
ing C. varians) in the twilight zone eat them.

Biology

Little has been published on the biology of mem-
bers of the genus Cicurina. Bennett (1985) reported on
the biology of an epigean species from the eastern U.S.A.,
but it is atypical in that it builds a retreat tube without a
web. More typical are the species known to live under
and in rocks and wood on the surface and which spin a
delicate and sparse, horizontal web without a retreat (ci-
tations within Bennett, 1985).

The webs of C. varians in captivity are a short tube
which opens into a small sheet. The tube can be forked
or multi-branched, depending on the substrate. This tube
is unlike that reported by Benmett because it is not cov-
ered with debris and is rather delicate (the spider is eas-
ily seen through the web). Large specimens of C. varians
in captivity will fill a jar with webbing. Both adult males
and females will build new webs if their old webs are
destroyed. The tube diameter is about the distance of
the legs held partially extended, or about 3/4 the width
of the body plus legs. In captivity, the diameter of the
web changes as the animal grows; the web is altered to
fit the individual. It is unknown if this happens in the
cave or if the growing animal abandons its web and builds
a new one. Abandoned webs are sometimes found in
caves (possibly also due to predation). In captivity, the
web can also be a simple tube around the base of the
wall of the jar. In such cases the webbing will be at-
tached to the floor and on the adjacent wall of the jar.
The webbing is rounded above and the glass beneath the
web will not be coated with silk. Several eyeless speci-
mens from MARS Pit had well-developed webs, and in
one web a distinct tube could also be detected. Gener-
ally, the troglobitic species have delicate webs of only a
few strands or maybe a loose flat sheet. A few troglobitic
individuals in captivity never constructed webs, but they
were able to catch food and develop.



Cicurina varians generally hangs upside down in
the tube area. Members of the Agelenidae (a family where
Cicurina once resided) sit on top of the web. Unlike
agelenids, Cicurina do not always sit at the edge of the
tube facing out on the sheet. This may be because they
have more than one “sheet” web (at least one on each
end of the tube, more if a branched tube). The smaller
troglobitic forms generally sit on the substrate under the
“sheet” or the few strands of webbing. Larger spiders
will often hang upside-down on the web. Although it
would be interesting to speculate that the troglobitic spe-
cies have reduced or given up web building because their
prey are scarce and that they have to go in search of it,
this could be entirely wrong. Because we do not know
the ancestor(s) of the troglobitic forms, we cannot as-
sume that they built webs like C. varians. Possibly the
ancestor(s) of the troglobites also did not use webs as
much. Otherwise, it might be advantageous in a rare food
environment to sit and wait for such prey (less energy
expended than making a web or walking around the cave
searching for food).

The eggs of Cicurina spp. are laid in a small silken
sac which is covered with bits of earth or attached to the
inner wall of the retreat (Comstock, 1948; Bennett,
1985), where it remains with the female (Roberts, 1995).
Cicurina varians egg sacs are placed within the web next
to the substrate. An egg sac of a troglobitic species has
not been observed.

From citations listed in Kaston (1948), it appears
that some species of epigean Cicurina are myrmecophil-
ous. No such association was noted with any of the cav-
ernicolous species, but ants other than the red imported
fire ant are relatively uncommon in caves from Central
Texas (Reddell and Cokendolpher, 2001).

Cicurinas in caves live solitary lives in webs con-
structed under and among rocks. Areas of the cave oc-
cupied by the eyed taxa, generally near but not in the
entrance of the cave, also are home to many types of
other invertebrates. In some caves, larger spiders
(lycosids and ctenids) and centipedes are present in the
upper areas of these caves. Although immatures of these
other species could serve as prey for eyed cicurinas,
adults of these species could almost certainly eat even
adult cicurinas. The numerous isopods, crickets, beetles,
and harvestmen found near the entrances of caves could
serve as prey for cicurinas and probably would not harm
them except possibly if they were detected while molt-
ing. Reddell (pers. comm., 2000) found a dead Rhadine
beetle in the web of a Cicurina (probably varians). Some
Ceuthophilus crickets also occur in the depths of caves
where troglobitic cicurinas occur. Here the cricket
nymphs as well as a few other cavernicolous inverte-
brates (primarily Brackenridgia isopods, Texoreddellia
silverfish, Cambala millipeds, and Pseudosinella spring-

tails) probably occur in the diet of eyeless cicurinas. An
eyeless Cicurina in Pussy Cat Cave, Williamson County,
was observed carrying an immature Speodesmus milliped
(Reddell, pers. comm., 2001). Larger predators, such as
other spider species, are not present in the darker re-
gions of the cave where troglobitic cicurinas occur. Very
rarely the larger predatory Pseudouroctonus scorpions
and Theatops centipedes have been collected in the same
cave region as eyeless cicurinas.

Animmature Cicurina sp. was found dead in Bunny
Hole on 9 September 1998. It had been killed by what is
probably a pathogenic fungus. Poinar (pers. comm.,
1999) stated that the fungus was “a Deuteromycetales
or one of the Fungi Imperfecti and probably the perfect
stage is an Ascomycete.” No other parasites or patho-
gens are recorded from troglobitic cicurinas.

Cicurinas bite their prey with the fangs and hold
them tight with the chelicerae. They do not release the
prey and allow the venom to act, as do some other spi-
ders. The venom of cicurinas is very potent, as prey has
not been observed to struggle but for a moment. Like-
wise, observations of larger cicurinas preying on smaller
specimens of the same species reveal little struggle fol-
lowing the bite. These observations suggest the evolu-
tion of more potent venom because of food scarcity, but
precise toxicological data are not available.

Bennett (1985) reported that epigean Cicurina
bryantae Exline from the eastern U.S.A. probably has a
life span of two or more years; the immatures take more
than a year to mature. His studies suggested that some
females could be able to produce offspring for two sea-
sons, thus over-wintering as an adult to mate the third
year as an adult. Cicurina varians can reach sexual ma-
turity in one year in captivity, but the same is not true for
troglobitic Cicurina. Larger immatures and adults can
go many weeks without feeding in captivity. Several
eyeless immatures have taken over seven months between
molts and one of the paratypes of C. bullis n. sp. took
360 days between molts. Not all troglobitic cicurinas
grow as slowly. An immature collected in MARS Pit on
9 Sept. 1998 molted on 24 Sept., 19 Dec., and 23 Jan.
1999. It died while apparently trying to molt again on
20 March 1999. Possibly rapid growth is not advanta-
geous in troglobitic spiders, even when available food
would support such activity. The longest an immature
has been held in captivity is over four and half years.
That individual is a troglobite from Low Priority Cave,
and at the time of writing (Dec. 2003) it is still immature
after six molts in captivity.

Threats to the Cave Fauna
Because of the restrictive distribution of the
troglobitic species, any habitat alteration or competition
from exotic species can be a serious problem. The U.S.
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Fish and Wildlife Service recognized this potential prob-
lem when they listed four of the troglobitic cicurinas from
Bexar County as endangered species (L.ongacre, 2000).
Further taxonomic studies revealed that one of the spe-
cies listed as endangered actually consists of two spe-
cies. One being an up to now undescribed new species.
The endangered status of this new species will have to
be ruled upon by the U. S. Fish and Wildlife Service.
The newly recognized species is described below as C.
neovespera n. sp. The present study also revealed the
presence of four additional troglobitic species which
should be reviewed to see if their habitats require pro-
tection: C. brunsi from Stahl Cave; C. bullis in Eagles
Nest Cave, Hilger Hole, Isocow Cave, Platypus Pit and
Root Canal Cave, C. loftini n. sp. in Caracol Creek Coon
Cave, and C. platypus in MARS Pit and Platypus Pit.
All except, C. loftini occur in caves on Camp Bullis and
are included in the Management Plan for that facility
(Veni, Reddell, and Cokendolpher, 2002). As noted later
in this paper (see also Fig. 67), there are numerous im-
mature troglobitic cicurinas known from caves in Bexar
County. Because these spiders cannot be identified to
species, it is unknown if they represent one of the al-
ready known species or other undescribed taxa. Regard-
less of their status as named or not, they are true
troglobites that are totally restricted to life in the caves
that they inhabit, and destruction of those caves will re-
sult in the extinction of that population. Unfortunately
for the spiders, human activities in the regions of the
caves continue to flourish. Red imported fire ants also
pose a threat to these cave faunas. Rappaport Clark
(1998) and Longacre (2000) discussed the specific
threats to cave faunas in Bexar County.

Field Identification

Because of the potential threat to many of the
cicurinas in Bexar County, it will become necessary for
future conservationists to be able to recognize members
of this genus in a cave. Fortunately, the body style of
cicurinas (Figs. 21, 28, 29, 40) is similar and unlike that
of most other spiders in the caves. Near the entrances to
the caves there are a few spiders that can occasionally
be seen which vaguely resemble Cicurina. These include
wandering spiders (Falconina and Leptoctenus) and
various genera of wolf spiders (family Lycosidae). All
of these spiders are darkly pigmented (often with pat-
terns on the abdomen) and have eight well-developed
eyes (see Sissom et al., 1999; figs. 1, 2). The only other
spider found in caves from central Texas that looks like
a Cicurina is a troglophilic gnaphosid spider: Talanites
captiosus (Gertsch and Davis). Thus far, this gnaphosid
is recorded only from Wren Cave (8.3 mi. NE Helotes)
in Bexar County. Because it is also known from caves in
Llano, Travis, and Williamson Counties it would not be
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surprising to find it in more caves in Bexar County. This
species of Talanites looks very much like a Cicurina
varians in size and shape. The Talanites is lighter in
coloration and has reduced eyes (but still 8-eyed). Cave
Talanites and Cicurina varians probably cannot be dis-
tinguished in the field by anyone but a spider specialist.
Because gnaphosids generally do not sit in a web retreat
like cicurinas, they will probably be more active. When
observed in caves, cicurinas often appear to be roaming
around in the cave. This is misleading because the
cicurinas in such a circumstance are generally trying to
escape from the individual that turned over the rock un-
der which they were living. As observed in captivity and
in the field, cicurinas (at least C. varians) actually spend
most of their lives living on a web between, in, and/or
under rocks. Mature males become more active, presum-
ably while searching for mates.

The only eyeless (or almost eyeless) spiders cur-
rently known from Bexar County are members of
Cicurina, Eidmannella (Nesticidae), and Neoleptoneta
(Leptonetidae). The latter two differ from Cicurina in
general body form, size, and type of web they inhabit.
Eidmannella and Neoleptoneta have members that have
small bodies (not over about 4 mm) with very long legs
(see Cokendolpher and Reddell, 200ta: fig. 1,
Cokendolpher, 2004a: fig. 1). They are found hanging
upside-down in aerial webs, which fill holes, found in
and around rocks; Neoleptoneta are minute sized spi-
ders and their webs are generally overlooked. Only after
the spider is disturbed and starts to run on a rock will it
be detected. Cicurinas are often on the substrate under
webs which are more sheet like and generally placed
close to or attached to the rock surface.

Preliminary Remarks upon Evolution

Based on the morphology and apparent sister-group
relationships of the cicurinas in Bexar County, there were
several ancestral forms that invaded this karst region;
not just one or two ancestors that gave rise to the species
currently known in the county. The 8-eyed, 6-eyed, and
eyeless species do not appear closely related and obvi-
ously did not all evolve in Bexar County from one an-
cestor. In Bexar County, there are no intermediate forms
as regards the ocular condition, i.e., there are clearly
eight, six, or no eyes (Figs. 10-12). Some specimens of
the 6-eyed C. pampa have slightly reduced eyes but all
eyes present are distinct. Cicurinas elsewhere are known
with reduced eyes, being intermediate between 8 and 6-
eyed and 6-eyed and eyeless (Gertsch, 1992). No 2 or 4-
eyed cicurinas are known.

Because the 6-eyed troglophilic Cicurina of Bexar
County do not have highly developed troglobitic adap-
tations (they have eyes, shorter appendages, small size),
and some still occur on the surface, it is likely that they



Figs. 10-12.—Dorsal views of female Cicurina: 10, eyeless troglobite C. (Cicurella) loftini from SBC Cave. 11, 6-eyed troglophile C.
(Cicurella)y pampa. 12, the widespread 8-eyed troglophile C. (Cicurusta) varians.

invaded (and are still invading) the underground envi-
ronments much later than the ancestors of the troglobitic
species of Bexar County. The 6-eyed Cicurina pampa is
known from caves and probably one surface collection
and C. minorata is known only from a surface habitat
(Fig. 14). Existing records only indicate that 6-eyed
Cicurina successfully invaded three caves (Cross the
Creek, Up the Creek, and Black Cat Caves) which were
already homes to an eyeless Cicurina species. Unfortu-
nately, the eyeless species cannot be identified with cer-
tainty (Cross the Creek and Black Cat Caves specimens
are immature, Up the Creek Cave is a male). Both of the
6-eyed Bexar County species show close relationships
with species from slightly further north in Kerr,
McCulloch, and Travis Counties. It would not be sur-
prising to find intervening populations with extensive
collections. Because these are little brown spiders, they
are probably overlooked or passed-over when collec-
tors are searching under rocks on the surface. Cicurina
gatita Gertsch from Black Cat Cave proved unremark-
able and is synonymized with C. pampa elsewhere in
this paper.

Another invasion into the caves of Bexar County
was by C. varians. This is a relatively recent event (and
is still happening) as this species is apparently still on
the surface in favorable habitats throughout much of
Texas and parts of New Mexico and Colorado. The cave
forms show no morphological changes indicating
troglobitic adaptations. Cicurina varians (and immatures
which probably are this species) are known from caves
in the northern half of the county (Fig. 15) and many of
the other caves throughout Texas. Caves are essentially
absent from the non-carbonate and Tertiary clastic sedi-
ments of southern Bexar County.

The modern eyeless troglobitic Cicurina species do
not greatly resemble any epigean species. Unfortunately,
the lack of eyes, large size, longer appendages, and lighter
coloration are all troglobitic adaptations that are quite
possibly the result of convergence, rather than shared
ancestry. This does not mean that these species are not
related, but simply that these characters should not be

used to define this relationship. Genitalic features ap-
parently do not change in a specified direction in under-
ground habitats and are therefore useful characters in
defining ancestral relationships.

The ancestors of the species which are now
troglobitic (eyeless species) presumably arrived earlier
than the eyed taxa, because a long period of isolation is
needed for developing cave adaptations.

The immigration of ancestral cicurinas into the cave
environment and subsequent isolation there could have
occurred all at once or in steps. In either case, the cave
inhabiting spiders must be isolated from their surface
relatives to stop the exchange of genetic material. The
most likely source of isolation would be the alteration
of the surface abiotic environment which would either
drive the surface form(s) into the underground environ-
ment or exterminate those remaining on the surface. If
all the ancestral cicurinas were present on the surface at
the same time and they invaded the caves and subse-
quently exited the surface habitats of Bexar County si-
multaneously the modern distributions should be over-
lapping with some species occurring together in the same
caves throughout the range. This is not what happened.
Or, if it did happen this way, the ancestors could have
been patchily distributed throughout the county before
the isolating event took place; which would result in the
patchy present distributions (Fig. 13). This is also not
likely because so few caves are known to house more
than one species of blind Cicurina. More likely, a group
of ancestors entered available caves, were isolated, and
evolved in those caves. Later, different ancestors invaded
these caves as well as any other caves which had more
recently opened to the surface, were isolated, and evolved
in those caves. This is much the same thing that is hap-
pening today with C. varians and C. pampa. Both
troglophilic species are invading caves which are already
inhabited by troglobitic Cicurina spp. In Cross the Creek
and Up the Creek Caves, C. pampa and C. varians both
occur with a blind Cicurina sp.

Based on similarities in genital morphology; the
troglobitic Cicurina of Bexar County can be grouped
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together: (1a) C. platypus and a species from Hays
County (rounded spermathecal lobes of equal size); (1b)
C. baronia, C. brunsi, C. bullis (rounded spermathecal
lobes of unequal size; spermathecal stalk transverse);
(1c) C. loftini, C. neovespera, C. vespera (rounded
spermathecal lobes of unequal size; spermathecal stalk
oblique); (2) C. madla, C. venii, and species from Travis
(C. reddelli Gertsch), Edwards (C. rainesi Gertsch, C.
gruta Gertsch), Val Verde (C. patei Gertsch), and Terrell
Counties (C. venefica Gertsch) (elongated spermath-
ecae). Because no caves are known to harbor both a spe-
cies with elongated and rounded spermathecae it can be
assumed that ancestors of these two species did not co-
exist in the same caves or the second invading species
was unable to successfully establish a population within
those caves populated by the earlier arriving species.
Troglobitic species with rounded equal-sized
spermathecal lobes (C. platypus and C. russelli Gertsch)
are known only from MARS and Platypus Pits, Bexar
County, and Boyett’s Cave, Hays County, respectively.
The area between these caves is crossed by streams that
cut through much of the limestone, with the remaining
limestone either near or below the water table and zones
that do not provide suitable habitat for the spiders. Be-
cause of this barrier between these two caves it is not
likely that one of these spiders was derived from the
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other. Instead, the ancestor entered both caves and then
evolved to their present state. Cicurina platvpus is quite
rare (only known by two females) and could occur in
other nearby caves, but just in densities so low that they
are easily missed by collectors. The age of Platypus Pit
is unknown, but Veni (1994) stated other area caves are
middle to late Pleistocene in age.

The troglobitic species with rounded unequal-sized
spermathecae in Bexar County are related to each other
but not so closely to species outside of the county. The
caves occupied by these species are: Caracol Creek Coon
Cave (C. loftini), Eagles Nest Cave (C. bullis), Elm
Springs Cave (C. neovespera), Government Canyon Bat
Cave (C. vespera), Hilger Hole (C. bullis), Isocow Cave
(C. bullis), Grubbs Cave # 23 (C. neovespera), Platypus
Pit (C. bullis), Robber Baron Cave (C. baronia), Root
Canal Cave (C. bullis), SBC Cave (C. loftini), and Stahl
Cave (C. brunsi). From available data (Veni, 1994) it
appears that these caves developed during the middle to
late Pleistocene. Because all of these species appear more
closely related to each other than those outside of the
county, it seems likely that they all descended from a
single ancestor. Wherever the ancestor was isolated un-
derground without connection to other cave populations
it evolved into new species. Because of the close prox-
imity of some of the caves it also seems possible that
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Fig. 13.—Distribution of adult troglobitic cicurinas in northern Bexar County: divided into groups which have females with elongated

and rounded spermathecae.
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more recent geologic/erosional events could have iso-
lated already established populations which then further
evolved in isolation. This could account for some of the
small morphological variations observed in nearby popu-
lations herein accepted as single species (as in C. bullis
and C. loftini).

Today, troglobitic species with elongate spermath-
ecae having a relatively straight heavy spermathecal stalk
(C. madla Gertsch, C. venii Gertsch) are found in caves
in the northwestern portion of Bexar County. There are
no non-troglobitic species known with similar spermath-
ecae, suggesting that the ancestors sought refuge in the
caves and avoided the extinction which occurred in all
surface habitats. Species of this group are now found in
Braken Bat Cave, Christmas Cave, Headquarters Cave,
Helotes Blowhole, Hills and Dales Pit, Lost Pothole (=
Lost Pot), Madla Cave, Madla’s Drop Cave, and
Robber’s Cave. From available data (Veni, 1994) it ap-
pears that these caves developed during the late Pliocene
and the middle to late Pleistocene.

Although the limestone of the caves of Bexar County
dates from the middle to late Cretaceous, the caves them-
selves did not form until much later. The limestone is of
marine origin and was not exposed for some time. Dur-
ing the very late Cretaceous and early Tertiary, the re-
gion was lifted above sea level. As newly formed streams
cut into the terrain, they exposed the limestone, allow-
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ing water to flow through it to form caves and other sub-
terranean voids. Even after the caves were formed, it is
likely in some cases that the caves had no opening to the
surface large enough to allow entry of arthropods. Be-
cause spiders are predatory, the ancestral Cicurina would
have only been able to survive in the caves after a food
supply was already established in the caves. Thus, the
new caves had to have entrances from the surface large
enough for organic matter (humus and other organic
debris) to be washed into the voids. After the arrival of a
continuous organic supply, the habitat was suitable for
the immigration of primary converters (bacteria, fungi,
and primitive arthropods). It is likely that the first foods
consumed by cavernicolous Cicurina were collembo-
lans and crickets whose descendants are still common in
and around caves of the region. The oldest vertebrate
fossils from Bexar County are only about 19,000 years
old (Toomey, 1994), but it is likely that the smaller
arthropods were able to enter the caves before verte-
brates.

The date of the cave origin suggests that this is the
earliest period in which colonization could occur; it does
not necessarily mean that spiders entered the cave and
started to evolve at that time. If the cave developed in
isolation, the age of the cave would simply be the earli-
est possible date (maximal age) of the spider invasion
and it could be hundreds or thousands of years before
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Antonio in 1934)
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Fig. 14.—Distribution of 6-eyed cicurinas in northern Bexar and southern Kendall Counties. Cicurina minorata is only known from an

unspecified surface locality in San Antonio.
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the actual isolating event took place. Not only did the
spiders have to enter the new habitat, they had to be cut
off (genetically) from the surface population by some
later or simultaneous event (generally climatic change)
which would either exterminate the spiders on the sur-
face or drive them underground. Once isolated the spi-
ders evolved into troglobites which could no longer live
outside of caves.

Cave age may not be important if a troglobite
evolved in caves preexisting the current landscape and
migrated over geologic time through the subsurface into
the modern caves as the older caves were eroded and
the new ones formed.

Most karst in Bexar County can be roughly divided
into four fauna/geologic regions: Stone Oak, Helotes,
Alamo Heights, Culebra Anticline (based on Veni, 1994;
Rappaport Clark, J., 1998). The latter two areas are geo-
graphically and geologically isolated (Fig. 16). The
former two areas are now divided by Leon Creek. The
larger Helotes Area is crossed by Los Reyes Creek and
Helotes Creek with the three resulting subdivisions be-
ing called (from west to east) the Government Canyon,
Helotes, and University of Texas San Antonio (UTSA)
Karst Fauna Regions (Fig. 16). Veni, Reddell, and
Cokendolpher (2002) further subdivided the Stone Oak
Karst Fauna Area to include the Upper Glen Rose
Biostrome Karst Fauna Area (north of the area previ-
ously included on maps), Edwards Outlier Karst Fauna
Region, and the Cibolo Creek Karst fauna Region. The
latter two are not discussed further here because caves

in those regions have not yet yielded examples of eye-
less Cicurina. Only the 8-eyed C. varians is recorded
from the Edwards Outlier Karst Fauna Region (in Vera
Cruz Shaft). Veni (1994) gives the approximate ages for
some of the caves in these areas. From oldest to young-
est they are: late Pliocene (Government Canyon and
Helotes areas), middle to late Pleistocene (UTSA and
Stone QOak areas), late Pleistocene (Culebra Anticline
Area), and the entrance (but not necessarily the same as
the cave proper) to Robber Baron Cave (Alamo Heights
Area) is Pleistocene or Holocene in age.

Cicurina platypus is known only from MARS and
Platypus Pits. This species is the most highly
troglomorphic species (Fig. 9) in the region (although
see caution under Cave Faunas, because this is based on
measurements of only two specimens) indicating that it
has been underground the longest. Neither Pit is the old-
est cave in the region and therefore it seems possible
that some other explanation is correct. Possibly, C. platy-
pus has developed the more troglomorphic faces because
it occurs in a cave with another more recent troglobite,
C. bullis, and was forced to survive in areas of the cave
not suitable for C. bullis. Another possibility is that the
ancestors entered the void via separate [both geographi-
cal and temporal] entrances. First, an early invasion by
a population through other nearby caves that eventually
became isolated in Platypus Pit as the original entry via
those caves/conduits became plugged and removed by
erosion. Second, continued erosion created a new en-
trance (modern entrance) to the cave allowing the

e Cicurina varians

Fig. 15.—Distribution of 8-eyed cicurinas from northern Bexar County. The unidentified immatures are all probably C. varians. Note
the size of the dots is relatively large and a single dot may cover several nearby caves.
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reinvasion by a second ancestral species. In order for
this option to work, the isolated fauna must have sur-
vived without significant nutrient input until the second
cave entrance was formed.

Because species of Cicurina with rounded unequal-
sized spermathecae are probably (no records to date from
Helotes Karst Fauna Area) present in all karst areas, their
ancestor possibly did not invade the caves any earlier

eyeless elongated
Cicurina spermathecae
e madla
mvenii

CC = Cibolo Creek

LRC = Los Reyes Creek
IIC =1lelotes Creek

LC =Leon Creek

SGC = San Geronimo Creek

O
Government
Canyon

UTSA

Culebra Anticline

Alamo
Heights

than the development of the youngest isolated cave. This
period could have coincided or followed the develop-
ment of an entrance to Robber Baron Cave in the Alamo
Heights Area (Pleistocene or Holocene). As noted ear-
lier, it is possible that cicurinas migrated over geologic
time through the subsurface into modern caves. If this
happened, the arrival of the cicurinas could predate the
formation of the youngest cave entrance.

rounded
spermathecae

¥z baronia

e brunsi

A bullis

O bulllis
+platypus

o loftini

v neovespera} group 3
L0 vespera

group 1

group 2

Fig. 16.—Distributions of adult troglobitic cicurinas in northern Bexar County: divided into groups which have females with elongated
and rounded spermathecae. See section of article on Evolution for discussion on fauna/geologic regions shown by shading and groupings.
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The two species with females having elongated
spermathecae (C. madla, C. venii) occur in caves origi-
nating from the late Pliocene and the middle to late Pleis-
tocene, respectively. They appear to be more
troglomorphic than those with rounded unequal-sized
spermathecae and presumably arrived in the region ear-
lier. As discussed under the diagnoses of each species,
they are probably not each other’s nearest kin and arose
from separate ancestors which were isolated in caves of
Bexar County. They both are related to a series of spe-
cies which today occur in caves in Edwards, Terrell,
Travis, Uvalde, and Val Verde Counties of Texas.
Cicurina madia can be split into two groups based on
the morphology of the spermathecal base (see discus-
sion of axes under that species). One group occurs east
of Helotes Creek and the other west of the creek (Fig.
16, 47). The distinction is not clear and therefore they
are not recognized taxonomically. Helotes Creek is rec-
ognized as being a major barrier to dispersal to
cavernicole fauna and probably these populations are
diverging. The population from Headquarters Cave ex-
hibits a flattening of the lateral end of the spermathecal
stalk. Possibly Leon Creek is serving as a barrier to stop
gene flow between this most eastern population and those
further west. Based on this same character, the
spermathecal stalk of the populations in the extreme
western part of the range [Lost Pothole (= Lost Pot),
Christmas Cave, and Madla’s Drop Cave] appears to be
strongly bent Jaterally (Fig. 47). Unfortunately, the other
known barrier of this area (Los Reyes Creek) dissects
these populations and no other barrier is known that
would keep this same form from exchanging genetic
material with spiders in the nearby Madla’s Cave. [Lost
Pothole is separated from Madla’s Cave by Los Reyes
Creek, but Christmas Cave and Madla’s Drop Cave are
not and are fairly close to Madla’s Cave.] More material
and larger sample sizes are needed to help understand
the emerging changes occurring in C. madia.

Hopefully, continued collecting and rearing of im-
mature spiders will add new distributional records which
can further test the above observations and provide new
data for determining barriers which prevented the move-
ment of these species into new caves.

SYSTEMATICS
Family Dictynidae

Until Lehtinen (1967), Cicurina was placed in the
Agelenidae. Some authors (Pickard-Cambridge, 1893;
Kishida, 1955) placed it in its own subfamily Cicurininae;
whereas all others retained it in the Ageleninae. Lehtinen
(1967) placed the genus in the Dictynidae: Cicurininae.
This placement has not been well received by recent
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authors because Lehtinen did not provide a list of
synapomorphic characters of the Dictynidae and
Cicurininae which supported this transfer. But as noted
by Griswold (1990), Lehtinen (1967:401) provided a
synapomorphy for the Agelenidae: a typically paired
colulus consisting of two, more or less protruding, ob-
tusely triangular plates. Griswold stated that he had ex-
amined many genera of Agelenidae and found the char-
acter to be a conspicuous and consistent synapomorphy
for the family. Although Cicurina lacks the typical
agelenid type colulus (in troglobitic species it is only
detectable by the presence of setae, but a slightly sclero-
tized plate is seen on epigean species examined), this
condition does not assure placement in the Dictynidae.
Roth and Brame (1972) listed another character (pres-
ence of plumose setae) which also excludes Cicurina
from the Agelenidae. A third character excluding
Cicurina from the restricted Agelenidae of Lehtinen is
the presence of dictynoid pores in the female genitalia
(Bennett, 1992). The presence of these pores is prob-
ably only an apomorphy for the Dictynoidea.

Among the New World Dictynoidea (Dictynidae of
Lehtinen), the Cicurininae could be placed in the
Dictynidae (where it currently resides), in the Cybaeidae,
or be elevated to full family. Placement in the Hahniidae
seems unlikely because of the lack of the specialized
spinneret arrangement found in typical (Hahniinae)
comb-tailed spiders. Elevating the subfamily would do
little good as we still would not know the sister relation-
ship, but this may be needed if the Cybaeidae (including
Argyronetidae) are accepted. Bennett (1991) in his revi-
sion of the Cybaeidae stated that most members are
united by the synapomorphies of a retrolateral patellar
apophysis and one or more peg setae on its surface. He
also stated that it appears reasonable to assume a sister
relationship with the Dictynidae on the basis of their great
morphological similarity, particularly in genitalic char-
acters. The major differences in the two are the presence
of the cribellum and calamistrum in the traditional
Dictynidae. All members of the Cicurininae differ from
the Cybaeidae in lacking the patellar apophysis, but
Cicurina, Blabomma Chamberlin and Ivie, and Yorima
Chamberlin and Ivie differ from other members of the
Dictynidae (but not the Cybaeidae) by lacking a
cribellum. Roth and Brame used the large flattened tibial
process of the male palpus as a diagnostic character for
Cicurina. If considering only genera that lack a cribellum,
this indeed seems to represent an autapomorphy. How-
ever, the genitalia (both male and female) of members
of the cribellate Brommella Tullgren (Chamberlin and
Gertsch, 1958 as Pagomys; Wunderlich, 1994, as
Bromella) are remarkably similar to Cicurina. The sper-
mathecae of Brommella are simple, like members of the
Cicurina subgenus Cicurina. The tibial process of Eu-



ropean Brommella apparently differs from Cicurina and
New World Brommella by the presence of a series of
setae at the base of the tibiae (see Wunderlich, 1994:
figs. 2. 6).

Lehtinen (1967) places Cicurina and Brommella
within the Cicurininae of the Dictynidae; a position which
is followed here. It seems more reasonable (o accept that
Cicurina lost a cribellum than to accept that both male
and female genitalia of Brommella and Cicurina evolved
convergently. Griswold et al. (1999) provided several
characters of the spinnerets and cephalothorax which they
use to place the Cicurininae in the Dictynidae and sepa-
rate it from the amaurobioids (including the Agelenidae).

Genus Cicurina

The genus Cicurina is currently recognized by 125
species, of which one is from northern Europe, seven
are from eastern Asia, and 117 are from North America
(Brignoli, 1983; Roth and Brown, 1986; Platnick, 1989,
1993, 1997; Cokendolpher and Reddell, 2001b;
Cokendolpher, 2004b). Chamberlin and Ivie (1940)
placed the species known at that time (North America
and Europe) into five subgenera, based primarily on the
number of eyes, number of leg spines, and form of the
female genitalia: Cicurina Menge, Cicurona Chamberlin
and Ivie, Cicurusta Chamberlin and Ivie, Cicurata
Chamberlin and Ivie, and Cicurella Chamberlin and Ivie.
Later, Chamberlin and Ivie (1942) placed Chorizomma
Simon as a subgenus of Cicurina. This action was up-
held by Lehtinen (1967), but overturned by Brignoli
(1983) who revalidated Chorizomma as an independent
genus. Cicurella was synonymized under Tetrilus Simon
1886 and Moguracicurina Komatsu 1947 by Lehtinen
(1967), but is not accepted here (see below).

The subgenus Cicurata included a single eyeless
species (Cicurina buwata Chamberlin and Ivie) from a
cave in Texas; this species was known only from a single
immature. All of the 6-eyed species (as well as two 8-
eyed species) were placed in the subgenus Cicurella
Chamberlin and Ivie (1940). No publication can be lo-
cated in which Cicurata has been formally synonymized
with Cicurella, but it is clear that Gertsch felt the two
were synonyms during the 1970s. In the diagnosis of a
new species of Cicurina from Mexico, Gertsch (1971)
stated: “Small, pale, species of subgenus Cicurella, with-
out trace of eyes, related to buwara and various 6-eyed
species of Texas ...” A similar statement was made in the
diagnosis of another species he described from Mexico
in 1977. Then in 1992, he placed all the 6-eyed and eye-
less Cicurina in the subgenus Cicurella. In that same
publication, Gertsch recorded Cicurina buwata as a
nomina inquirienda of unknown status, and dropped the
subgeneric name Cicurata which was created for that

single species. The identity of C. buwata is now known
(see below) and that species clearly fits in Cicurella.
Although Cicurata has page-precedence over Cicurella,
as first reviser, I place Cicurata as the junior synonym.
This action will best serve stability as Cicurata has never
been used for any species other than buwara and
Cicurella has been used in combination with over 70
species in several publications.

Gertsch (1992) did not comment on the synonymy
by Lehtinen (1967) of Tetrilus Simon with Cicurella and
Moguracicurina Komatsu. This synonymy was also not
listed by Brignoli (1983), although he did note the syn-
onymy of Tetrilus and Moguracicurina with Cicurina.
The type species of Tetrilus is T. japonicus Simon, 1886,
from Japan and Korea. This species is a senior synonym
of Moguracicurina honesta Komatsu (type and only
species of Moguracicurina), according to Lehtinen
(1967). In the description of the second species of
Cicurina from Japan, Yaginuma (1979) stated that his
Cicurina maculifera resembled C. japonica and that the
genitalia are like that of Cicurina cicur (type species of
the nominate genus and subgenus). None of the illustra-
tions of C. japonica by Lehtinen (1967), Paik et al.
(1969), and Yaginuma (1979, 1986) are of sufficient
detail to resolve the issue of subgeneric placement.
Therefore, I examined several females of Cicurina
Japonica from Yamaguchi Pref., Honshu [Kunugihara,
Ube city, 1 Nov. 1990, Y. Ihara (JCC); Yamanoi, Sanyg-
cho, Atsusa-gun, 30 Jan. 1991, Y. Thara (JCC)]. It ap-
pears that they are not in the same subgenus as Cicurella,
nor any of the other subgenera recognized by Chamberlin
and Ivie. The widened atrium (Fig. 17) (reported to be
longer than wide in Cicurina maculifera Yaginuma,
1979) opens into the copulatory ducts (Fig. 18- CD).
These ducts are lightly sclerotized but relatively rigid
and bifurcate anteriorly with one branch looping ven-
trally and feeding a large flexible sac-like structure (Fig.
18- FS; see also Paik et al., 1969: fig. 57 for dorsal view)
and the other looping dorsally and tapering greatly to a
flexible canal (Fig. 18- FC) which connects to the ante-
rior-most end of what probably is the spermathecal stalk
(Fig. 18- SS). No primary pores were observed anywhere
in the internal genitalia (samples searched with oil im-
mersion lens with spermathecae immersed in both
lactophenol and clove oil). This design is unlike other
cicurinas. The pores should have been present at or more
basal to the area indicated with PP? in Fig. 18. Because
the canal, stalk, and base all overlap in this region it is
possible the pores are lateral to one of these structures
and hidden from view. The dictynoid pores are easily
seen and thus delimit the spermathecal stalk. The very
minute size of the connection between the flexible canal
and what I have labeled the spermathecal stalk is unique
for this subgenus of cicurinas. The spermathecal base is
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oval and dorsally placed (Fig. 18- SB and possibly PL?;
Paik et al., 1969: fig. 57). It appears in the specimens I
examined that the heavy walled tube lying ventral to the
rounded spermathecal base is closed on the posterolat-
eral end forming a blind lobe which could be the poste-
rior lobe of the spermathecal base. Just mesal to this
closed end is a region where the dictynoid pore (Fig. 18-
DP) is located and the apparent connection to the ante-
rior lobe of the spermathecal base. A single tube (ven-
trad to the dictynoid pore) which is attached to the cen-
ter of the spermathecal base via a spermathecae canal
(Fig. 18- SC) goes to the fertilization duct (Fig. 18- FD).
The posterior lobe is free from the spermathecal base at
its lateral end, but is connected at the region near the
dictynoid pore (Fig 18- C). More extensive microscopi-
cal techniques (staining or sectioning) will have to be
used to resolve the presence of the primary pores. On
the left side of the drawing of the genitalia, [ have shown
arrows to indicate the route of sperm entering the
spermathecum. This route is clear up to the point of the
dictynoid pore. At the region of the pore, the direction
appears to go anterior through the enlargement indicated
by a “C”. The tube in the center of the spermathecal
base appears to be an outlet to the fertilization duct.
Regardless of the correct makeup of the region around
the dictynoid pore, the morphology does not match other
cicurinas illustrated by Chamberlin and Ivie.

I believe Tetrilus should be retained as a separate
subgenus for at least japonica and probably maculifera.
In the illustration of this latter species, Yaginuma (1979:
fig. 2) shows the copulatory duct leading to a
spermathecal stalk which empties directly into the ante-
rior side of the spermathecal base. Posteriorly, he shows
another duct leading into (on left side) or near (right side)
two connected bulbs or tubes. Specimens should be
checked to determine if the stalk actually empties into
the mesalmost end of the copulatory duct bulb or as il-
lustrated into the spermathecal base. The genitalia of the
other cicurinas from Asia (China, Japan, Korea) should
also be checked closely. Also, the dictynoid pores are
very distinct in some specimens of C. japonica and dif-
ficult or impossible to see in others; indicating their ab-
sence should be regarded with some skepticism when
only viewing the genitalia immersed in lactophenol or
clove oil.

The five now-recognized subgenera can be distin-
guished by the form of the female genitalia (Figs. 1-4,
17, 18). Those of the type subgenus, Cicurina (Fig. 1),
have a single spermathecal base without a bulb at the
Junction of the copulatory duct and spermathecal stalk.
Cicurona (Fig. 2) also has a single spermathecal base,
but has a bulb at the distal end of the copulatory duct
with primary pores. Two spermathecal base lobes are
present in Cicurusta (Fig. 3) and Cicurella (Fig. 4).

30

Cicurusta differs from Cicurella by having a distinct bulb
at the distal end of the copulatory duct with primary
pores. The posterior lobe of the spermathecal base of
Cicurella is not the same as the bulb of Cicurona and
Cicurusta, because the former contain primary pores.

Species recognition in the genus Cicurina has been
a problem for taxa occurring in North America.
Chamberlin and Ivie (1940) and Gertsch (1992) de-
scribed almost every isolated collection of Cicurina as
anew species. Brignoli (1979), on the other hand, sug-
gested that many of the species names should be syn-
onymized. In the case of epigean collections, I am in
agreement with Brignoli that numerous indistinguishable
forms have been given full species status, but possibly
not to the extent that he suggested. Gertsch (1992) de-
scribed numerous troglobitic Cicurina species from
Texas and the diagnosis of each started with “Eyeless
troglobite of Xxx Cave ...” Thus, almost every cave
sampled yielded a new species. Fortunately, the collec-
tions examined by Gertsch were from scattered locali-
ties and in most cases represented geologically and geo-
graphically isolated populations. A similar, but not iden-
tical plan has been used here.

A population of eyeless troglobites which has been
isolated in a particular karst region will be separate from
populations which evolved into troglobites in another
karst region. Because these animals are reproductively
isolated by geography and geology their morphologies
need not be greatly different. Evolving into a troglobite
requires significant time and if populations from differ-
ent caves cannot maintain some genetic exchange dur-
ing this development they will be separate biological
species. Veni and Reddell (1999) proposed that: “As web-
spinners, troglobitic spiders of this genus do not travel
far within their lifetimes, having to staying [sic] close to
or within their webs. Additionally, they cannot use their
webs as effectively in small interstitial areas that may
extend between caves of adjacent karst fauna regions
and subregions, forcing them to reside primarily in caves
thus promoting speciation through minimal mixing of
neighboring populations.”

As noted earlier under biology, the ancestors of the
present troglobitic cicurinas in Bexar County may not
have used webs as much as modern surface members of
Cicurina but they still would be limited in their move-
ment through mesocavernous spaces because of a lack
of food. Organic matter is rare in these mesocavernous
spaces and therefore populations of small insects and
mites are rare for cicurinas to feed upon; even if they are
able to use webs. This does not mean that cicurinas can-
not move underground to establish themselves in new
nearby habitats. From observations of captive specimens
if is clear that they can go long periods of time without
feeding and they have a relatively long life span (at least



Figs. 17, 18.-——Female genital morphology of Cicurina (Tetrilus) japonica from Kunugihara, Ube city, Yamaguchi Pref., Honshu, Japan.
17, Ventral view of atrial region. 18, Ventral view of internal genitalia. See text for discussion regarding arrows and labels: C = connection site
to anterior lobe of spermathecal base, CD = copulatory duct, DP = dictynoid pore, EF = epigastric furrow, FC = flexible canal, FD = fertiliza-
tion duct, FS = flexible sac-like structure, L = lumen, PL?= possible posterior lobe of the spermathecal base, PP? = possible location of
primary pores, SB = spermathecal base (anterior lobe), SC = spermathecal canal, SS = spermathecal stalk, W = wall.

4 years in captivity for some species). Because females
can store sperm [length of storage unknown in cicurinas,
but length can be for up to half a year in other spiders
(Cokendolpher and Reddell, 2001a)] a single mated fe-
male making her way to a new habitat can start a popu-
lation of spiders. Once a species has become a troglobite
it can no longer move above ground and any barrier
(physical or biological) to its movement underground
through mesocavernous spaces will keep it from estab-
lishing populations in nearby caves. It is because of this
that nearby caves can host quite different species of
cicurinas.

In several other arthropod groups, some species of
troglobites are recorded in the literature from rather dis-
tant and geologically distinct areas. In these cases, the
slight morphological differences detected between iso-
lated populations are simply regarded as variation. This
is what Gertsch (1984) and Cokendolpher and Reddell
(2001a) have done with the spider Eidmannella rostrata
Gertsch. Confronted with numerous collections from a
large area with relatively uniform morphologies, these

researchers accepted the differences as variation. Part
of the problem is that this “species” still retains some of
the characters of surface populations and probably is a
recent troglobite. Future detailed study (possibly requir-
ing studies of the genetics) should reveal that some of
these isolated populations are actually full species. This
is not the case with Cicurina because all the troglobites
thus far found are highly cave adapted and show no eyes
or features suggesting that they are recent additions to
the cave fauna. Unfortunately for taxonomists, evolu-
tion underground leads to convergent troglomorphy, of-
ten with little differentiation of the sexual organs (which
are important taxonomic structures). Importantly,
troglobites are reproductively isolated from all surface
populations. Taxonomists who do not have extensive
experience with cavernicole faunas will have difficulty
accepting that morphologically similar populations only
a few km apart may be separate and distinct species.
Complex geological activity in karst regions have frag-
mented and isolated many groups of organisms. In the
case of Cicurina, the early extinction of surface rela-

31



tives resulted in each isolated population evolving into
a separate species. These taxa may be difficult to recog-
nize by morphological characters alone, but they are
surely valid species as they are physically and reproduc-
tively isolated from all other troglobitic relatives.

Gertsch (1992) described Cicurina reddelli and
Cicurina elliotti (= buwata) from Cotterell Cave in Travis
County, Texas. The drawings of the genitalia of the two
species are similar suggesting that they are closely re-
lated. For two other troglobitic species in Travis County
(C. bandida Gertsch and C. cueva Gertsch), Gertsch
(1992) listed for each a single “aberrant” female. 1t is
not clear why the females of either C. reddelli or C. elliorni
were not listed as aberrant females of the other species.
The occurrence of two troglobitic cicurinas from single
caves in Texas are also reported by Cokendolpher and
Reddell (2001b): C. caliga Cokendolpher and Reddell
and C. hoodensis Cokendolpher and Reddell from
Buchanan and Triple J Caves, Bell County, Texas. In
each of these cases, the species pairs appear to be closely
related, indicating that some event might have isolated
an ancestral population which had already significantly
diverged from the surface populations. Possibly, the an-
cestors of the species entered the caves via separate en-
trances. An early invasion by a population through other
nearby caves became isolated in the new cave as the
original entry via those caves/conduits became plugged
and removed by erosion. A second invasion occurred as
continued erosion created a new entrance to the cave.
An alternate hypothesis would require two related an-
cestral species from the surface being isolated under-
ground where both would evolve into separate troglobitic
species. In the present paper, C. platvpus and C. bullis
are recorded from the same cave. Although these two
species are similar (both have rounded spermathecae)
they do not appear to be each other’s nearest kin (see
comments under each species).

Thave accepted greater variation in genital morphol-
ogy in the eyed taxa than [ have in the eyeless species. [
assume that troglobitic species arose from smaller found-
ing populations and, because they live in a restricted
habitat, they will be more uniform in their morpholo-
gies. As suggested by its name, C. varians has been a
particularly vexing species to study. Although the origi-
nal authors did not give the etymology of the name, it is
assumed that they too noted the great variation observed
in this species. Genetic studies will be interesting to see
if this species indeed exhibits great morphological varia-
tion or if the existence of multiple genetically closely
related species has confused our understanding of the
limits of C. varians (and possibly C. davisi, see below
under C. varians).
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Cicurina buwata Chamberlin and Ivie
Figs. 19, 20

Cicurina buwata Chamberlin and lvie, 1940:74, fig. 94,
Gertsch, 1992:97; Platnick, 1997:643 nomen du-
bium.

Cicurina elliotti Gertsch, 1992:101, 103, figs. 73-74,
NEW SYNONYMY.

Diagnoesis.—Eyeless Cicurella troglobite from
McNeil and Round Rock areas; spermathecae elongated,
posterior lobe of spermathecal base bluntly rounded dis-
tal to junction with the anterior lobe, body axis lines
meeting at less than 90°, axes of anterior lobes curved
inward mesally, lobes almost touching distally, copula-
tory duct looped anterior to anterior lobe of spermathecal
base, spermathecal stalk looped anteriorly to junction
of the lobes of the spermathecal base.

The general morphology of the spermathecae re-
sembles C. travisae Gertsch. Unfortunately, Gertsch
(1992) illustrated what might be more than one species
in his original description and does not indicate which
illustration is of the holotype. The holotype of that spe-
cies should be reexamined. The aberrant form of C.
travisae illustrated by Gertsch (1992: figs. 69-70) ap-
pears most like C. buwata with the strongly forward
looped spermathecal stalk.

Type-data.—Immature holotype (C. buwata) from
“Cave near Austin, Texas. March 12-18, 1903. J. H.
Comstock”™ (AMNH, not examined). Female holotype
(C. elliotti) from Beck’s Sewer Cave, 27 January 1965,
J. Calvert, J. R. Reddell (AMNH, examined).

Barr (1960) and Barr and Lawrence (1960) listed
the type locality of the carabid beetle Agonum (Rhadine)
subterraneum [= Rhadine subterranea subterranea (Van
Dyke)] as Sam Bass Cave, McNeil, Travis County. In
those papers they also provided measurements of speci-
mens which they considered conspecific from Beck’s
Ranch Cave (less than 8 km north of the type locality).
Barr and Lawrence (1960) also thanked Dr. Henry
Dietrich (Department of Entomology, Cornell Univer-
sity) for information on the type locality of this beetle.
Later, Barr (1974) listed the type locality as “Sam Bass
(= McNeil Quarry) Cave, near McNeil, Williamson
County, Texas, March 12-18, 1903, J. H. Comstock.”
This beetle was collected by Comstock presumably in
the same cave as C. buwata because the dates of collec-
tion are the same and the locality label reads “cave”, not
“caves” near Austin. The confusion of Travis and
Williamson Counties by Barr and Lawrence (1960) is
presumably because Austin is in Travis County and the
cave is located near the two county lines.



Specimens examined.—TEXAS: Williamson
County: Beck’s Sewer Cave, 27 January 1965, J. Calvert,
J.R. Reddell (female holotype, AMNH). Travis County:
Fossil Garden Cave, 6 June 1990, J. R. Reddell, M. Reyes
(1 female, JCC); 22 June 1990, J. R. Reddell, M. Reyes
(1 female, TMM).

Description.—Gertsch (1992) described the adult
female of this species as C. elliotti. Herein, the female
genitalia are reillustrated (Figs. 19, 20). Male unknown.

Comments.—The vial containing the holotype of
C. elliotri also includes an immature and abdomen of a
second immature presumably of the same species.

Barr (1974) recorded the beetle Rhadine sub-
terranea subterranea from three of the caves reported
by Gertsch (1992) to be inhabited by C. buwata (= C.
elliotti): Cotterell, McNeil Quarry, and Beck’s Sewer
Caves. This beetle has also been collected from one other
cave reported by Gertsch (Reddell, pers. comm., 1998):
Fossil Garden Cave. I am uncertain of all of the other
records of “C. elliotti” listed by Gertsch (1992). Among
the specimens listed by Gertsch (1992) are several from
caves which are near the type locality of C. buwata and
these are certainly that species. The other records, espe-
cially Cotterell Cave, will require confirmation. McNeil
Quarry Cave is 3.2 km NE of Fossil Garden Cave. Beck’s
Sewer Cave is 3.7 km NNW of McNeil Quarry Cave.
The entire area between all of these caves is contiguous
karst with numerous other caves and sinks between the
three caves.
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Subgenus Cicurusta

Cicurina varians Gertsch and Mulaik
Figs. 9, 12, 15, 21-27

Cicurina varians Gertsch and Mulaik in Chamberlin and
Ivie 1940:57-58, figs. 42, 82, 93, 95; Roth and
Brown 1986:8; Reddell, 1988:34; Gertsch, 1992:
fig. 1; Jackman, 1997:162; Veni and Elliott, 1994:7,
Veni and Reddell, 1999:6, 45, 46.

Cicurina (Cicurina) varians: Venl and Reddell,
2002b:12.

Cicurina (Cicurusta) varians: Reddell, 1993: 23, 46, 47,
54, 55, 58, 61, 64, 66, 68, 69, 71, 75. Veni et al.,
1995:152, 180, 181, 189, 192, 207, 224, 234, 347.
Veni et al., 1996:186. Veni et al., 1998a: 14, 83,
117,123, 130, 210, 233-246. Veni et al., 1998b:17,
31,32,54,62,63,76,117,118, 120, 121, 123, 124,
176, 186-201. Veni et al., 1999:33, 34, 37, 42, 61,
85,95, 126, 173. Veni et al., 2000:13, 42, 115,146,
196; Veni, Glinn et al., 2002:12, 16, 42, 104, 107,
115, 117, 118, 134, 144, 145, 146, 163, 164, 166,
168, 237, 238, fig. 13; Veni, Hammond et al.,
2002:95, 110, 112, 114, 128, 131, 133-135, 142,
143, 214; Veni, Reddell, and Cokendolpher, 2002:9,
50, 51.

Diagnosis.—8-eyed epigean and troglophilic
Cicurusta from Texas and surrounding states;

20

0.05 mm

Figs. 19, 20.—Female internal genitalia of C. buwata (holotype of C. elliotti); 19, ventral view; 20, dorsal view.
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spermathecal base with equal-sized rounded anterior and
posterior lobes, anterior lobes less than or about a ra-
dius apart, posterior lobes more than a diameter apart,
copulatory duct looped anterior to anterior lobe of
spermathecal base.

For comparisons to other described members of the
subgenus see the revision by Chamberlin and Ivie (1940).

Type-data.—Raven Ranch, Kerr County, Texas, D.
and S. Mulaik, Dec. 1939, female holotype, male and
female paratypes (AMNH, not examined).

Specimens examined.
52 Cave, Camp Bullis, 6 Dec. 1994, W. R. Elliott, J. Ivy
(2 females, 1 male, TMM); Banzai Mud Dauber Cave,
Camp Bullis, 15 Nov. 2000, J. Krejca, P. Sprouse (molted
3 Feb., 17 March, 11 July 2001, 20 May, 2 Aug., 20
Sept., 20 Nov. 2002, 20 Jan. 2003; 1 male, TMM);
(molted 3 Feb., 4 July, 20 Oct. 2001; 1 female, TMM);,
Boneyard Pit, Camp Bullis, 7 Sept. 1998 (molted 7 Oct.,
8 Dec. 1998), J. Cokendolpher, J. Krejca (1 female,
TMM); Breached Dam Cave, 8 Sept. 1998, J. R. Reddell,
M. Reyes (1 female, TMM); Bunny Hole, Camp Bullis,
31 March 1995, J. R. Reddell, M. Reyes (1 female,

TMM); 9 Sept. 1998 (molted 10 Oct., 18 Nov. 1998, 9
Jan., 21 March, 10 July, 4 Oct. 1999), J. C. Cokendolpher,
J. Krejca, J. R. Reddell, M. Reyes (1 female, TMM);
Cross the Creek Cave, Camp Bullis, 14 Nov. 1995
(molted to adulthood in captivity), J. C. Cokendolpher,
J. R. Reddell, M. Reyes (1 male, 2 females, TMM); 31
Oct. 2000, J. R. Reddell, M. Reyes (molted 9 Nov. 2000,
17 March., 14 July 2001; 1 female, TMM); Dangerfield
Cave, Camp Bullis, 21 April 1999, J. R. Reddell, M.
Reyes (1 male, TMM); Dogleg Cave, Camp Bullis, 25
March 1998, M. Reyes (1 female, TMM); Eagles Nest
Cave, Camp Bullis, 31 Oct. 2000, J. R. Reddell, M. Reyes
(molted 3 Feb., 27 April 2001, 4 March, 20 May, 25
Nov. 2002; 1 female, TMM); Glinn’s Gloat Hole, Camp
Bullis, 18 Jan. 2000, J. R. Reddell, M. Reyes (1 female,
TMM); Goat Cave, Government Canyon State Natural
Area, 24 May 1998, J. R. Reddell, M. Reyes (1 female,
TMM); Headquarters Cave, Camp Bullis, 29 Nov. 1993,
M. Reyes (1 female, TMM); Hector’s Hole, Camp Bullis,
11 April 2002, J. R. Reddell, M. Reyes, G. Veni (molted
20 Nov. 2002; | female, TMM); Hilger Hole, Camp
Bullis, 7 Sept. 1998 (matured 27 Nov. 1998), J. R.

KEY TO THE FEMALES OF THE GENUS CICURINA FROM BEXAR COUNTY

Lo EW@S PICSEIE ..ottt et e e e e e e e et e e e e e 2
Eyes absent (Fig. 10) (subgenus Cicurella, in part) .. e b
2.  With eight eyes (Fig. 12); body length 5-10 mm (subgenus Czcurusta) ......................................... C varians
With six eyes, anterior median eyes missing (Flg. 11); body length 1.5-2.5 mm
(subgenus Cicurella, in part) .. .3
3. Spermathecal base lobes separated by strong constriction (Frg 48 5 l) ...................................... C. minorata
Spermathecal base lobes broadly joined (Figs. 54-57) .. ...C. pampa
4. Spermathecae more than twice as long as wide; copulatory duct slender and loosely
looped over spermathecal base (Figs. 41-44) ... i 5
Spermathecae oval with copulatory duct thicker and tightly looped around spermathecal
base (Figs. 30-39) .. .. 6
5. Spermathecal stalk shghtly to moderately curved and turned posterolaterally, anterior
lobes of spermathecal bases are not strongly curved inward distally (Figs. 41-44) .................C. madla
Spermathecal stalk straight and not turned; anterior lobes of the spermathecal bases
strongly curved inward distally (Figs. 63, 64) . ... e C. venii
6. Posterior lobe of spermathecal base much smaller (less than half) than anterior lobe ........................ ... 7
Posterior lobe of spermathecal base about as large as anterior lobe (Figs. 61,62) .................... C. platypus
7. Spermathecal stalk lying horizontal to atrium . o OO APPSR .
Spermathecal stalk curved around the posterror end of spermathecal base ....................................... 10
8. Anterior lobes of the spermathecal bases widely separated (almost a diameter apart);
mesal concavity small; large reddish-brown spiders (Figs. 30,31) ........cooiiiiiiiiiiniin i C. baronia
Anterior lobes of the spermathecal bases separated by less than half a diameter; mesal
concavity large; small, straw to cream colored spiders (Figs. 32-36) .........coiiiieiiiiiiiiiiinic e 9
9. Spermathecal stalk medially arched anteriorly (Fig. 32) .. e ..C. brunsi
Spermathecal stalk straight to sinuate, but not arched anterlorly medlally (Frgs 34 36) ................... C. bullis
10. Spermathecal stalk widened on the middle-posterior section (Figs. 37,38) .......cocooiiiiiin. . C. loftini
Spermathecal stalk evenly thickened throughout ............ .. 1
11. Spermathecal stalk with single bend (Fig. 65) ... oL Cl vespera

Spermathecal stalk slightly sinuate (Fig. 52) ..o e
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Reddell, M. Reyes (1 female, TMM); Hills and Dales
Pit, 28 Oct. 2000, K. White, H. Bechtol (1 female,
TMM); Hold Me Back Cave, Camp Bullis, 10 Nov. 2000,
J. Krejca, P. Sprouse (molted 6 Jan., 17 March, 27 April,
29 Oct. 2001, 20 May, 20 Sept., 20 Nov. 2002; 1 fe-
male, TMM); [socow Cave, Camp Bullis, 15 Dec. 1993,
G. Veni (1 female, TMM); Kamikazi Cricket Cave, A. G.
Grubbs, date unknown (2 female, TMM); Lone Gun-
man Pit, Camp Bullis, 1 Nov. 2001 J. R. Reddell, M.
Reyes (1 male, TMM); 19 Nov. 2002, (molted 20 Jan.
2003, 1 female, TMM); Low Priority Cave, Camp Bullis,
8 Sept. 1998 (molted 29 Oct., 8§ Dec. 1998), J. C.
Cokendolpher, J. R. Reddell, M. Reyes (! female, TMM));
22 April 1999 (molted 30 Oct. 1999, 7 March, 12 May,
11 June, 2 Sept. 2000), J. R. Reddell, M. Reyes (1 fe-
male, TMM); 1 Nov. 2000, J. R. Reddell, M. Reyes
(molted 12 Dec. 2000, 17 March, 27 April 2001, 20 May,
25 Nov. 2002, 1 female, TMM); MARS Shaft, Camp
Bullis, 9 Nov. 2000, J. Krejca, P. Sprouse (molted 3 Feb.
2001, 17 March, 13 July 2001, 5 March, 20 Sept., 25
Nov. 2002; 1 male, TMM); Mattke Cave, 10 June 1993,
D. McKenzie, J. R. Reddell, M. Reyes (1 female, TMM);
One Formation Cave, Government Canyon State Natu-
ral Area, 17 Jan. 1998, G. Veni (1 female, TMM); Platy-
pus Pit, Camp Bullis, 30 March 1995, J. R. Reddell, M.
Reyes (1 female, TMM); Rajin’ Cajun Cave, 22 Jan.
1994, W. Elliott, G. Veni, J. Ivy, L. Palit (1 male, TMM);
Root Canal Cave, Camp Bullis, 7 Sept. 1998 (molted 4
Oct., 5 Dec. 1998), J. R. Reddell, M. Reyes (1 female,
TMM); Stone Oak Parkway Pit, 27 Jan, 6 Feb. 1993, A.
G. Grubbs (2 females, TMM); Strange Little Cave, Camp

Fig. 21.—Female Cicurina varians.

Bullis, 29 Nov. 1993, J. R. Reddell, M. Reyes (1 female,
TMM); Up the Creek Cave, Camp Bullis, 30 March
1995, J. R. Reddell, M. Reyes (2 females, TMM); 14
Nov. 1995 (reared to adulthood), J. C. Cokendolpher, J.
R. Reddell, M. Reyes (1 female, TMM); Vera Cruz Shaft,
Camp Bullis, 19 Nov. 2002, M. Reyes (1 male, TMM);
15 Oct. 2001, M. Reyes, (1 female, TMM), 15 Oct. 2001
(molted 20 May, 25 Nov. 2002, 20 Jan. 2003, 1 female,
TMM); Well Done Cave, 15 April 2002, J. R. Reddell,
M. Reyes, G. Veni (4 females, TMM); Winston’s Cave,
Camp Bullis, 13-14 Dec. 1993, J. Ivy, L. McNatt, G.
Veni (1 female, TMM).

Other records (all TMM; not examined during this
study).—TEXAS: Bexar County: Government Canyon
Bat Cave, Government Canyon State Natural Area, 24
May 1993, J. R. Reddell, M. Reyes (1 female, det. D.
Ubick, 1994); Han’s Grotto, 16 Feb. 1984, S. Harden,
D. Canny (1 female, det. W. J. Gertsch, 1985); Robber
Baron Cave, 9, 11 Dec. 1983, S. Harden, R. Waters (1
male, det. W. J. Gertsch, 1985); 11 Dec. 1982, R. Wa-
ters (1 male, det. W. J. Gertsch, 1985); Robber’s Cave,
22 June 1993, J. Loftin, J. R. Reddell, M. Reyes (1 fe-
male, det. D. Ubick, 1994); Some Monk Chanted
Evening Cave, 15 Oct. 1985, G. Veni, L. Palit (1 female,
det. W. J. Gertsch, 1985); Stevens Ranch Cave No. 1, 1
June 1993, J. Loftin, J. R. Reddell, M. Reyes, G. Veni (1
female, det. D. Ubick, 1994); Wurzbach Bat Cave, 4-5
Jan. 1984, S. Harden (1 female, det. W. J. Gertsch, 1985).

Description.—Females yellowish to brownish col-
ored, body length 5.6-10.8 mm. Eight well-developed
eyes. Cephalothorax 2.6-4.8 mm long, 2.05-3.4 mm wide.
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Figs. 22-27.—Female spermathecae of Cicurina varians. 22, 23, typical form from Tippit Cave, Coryell County: 22, ventral view; 23,
dorsal view of left side. 24, 25, form with tightly coiled spermathecal stalk from B-52 Cave, Bexar County: 24, ventral view; 25, dorsal view
of left side. 26, 27, aberrant specimen from One Formation Cave, Bexar County: 26, ventral view; 27, dorsal view.
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Abdomen 3-6 mm long. Cheliceral retromargin with 3-6
teeth and 2 or 3 denticles. Leg lengths: first patella-tibia
2.65-4.5 mm, fourth patella-tibia 3.05-4.8 mm. Ventral
leg spines: first and fourth tibiae 2-2-2. Internal genita-
lia: spermathecal base with equal-sized rounded ante-
rior and posterior lobes, lobes less than or about a ra-
dius apart, posterior lobes more than a diameter apart,
copulatory duct looped anterior to anterior lobe of
spermathecal base.

Distribution.—Recorded from Texas, New Mexico,
Colorado. Roth and Brown (1986) reported the distri-
bution as “South central United States, northeastern New
Mexico”; the “probable range” suggested by Chamberlin
and Ivie (1940). This species is found in most caves in
Bexar County (Fig. 15).

Comments.—This species has one of the larger dis-
tributions of southern cicurinas; occurring in at least three
states. This is the only 8-eyed Cicurina recorded from
caves in Texas (Gertsch identifications reported by
Reddell, 1965). It exhibits considerable variation over
its range, and earlier authors probably would have de-
scribed a couple of new species from this material. I
prefer instead to accept this as variation of a single spe-
cies. Material from caves in central Texas was problem-
atic. Gertsch felt (Reddell, pers. comm.) that a female
from Tippit Cave, Coryell County, represented an
undescribed species. This “new species” differed from
C. varians by being slightly larger, darker colored, and
by having a tight coil of the spermathecal stalk around
the spermathecal base. Subsequently, I discovered fe-
males with this same tightly coiled spermathecal stalks
from Bexar County in B-52 Cave, Up the Creek Cave,
and Mattke Cave. Reexamination of all adult material
from caves in central Texas (at TMM), as well as some
surface collections (TMM, JCC, Midwestern State Uni-
versity), revealed that this material does not represent a
new species. The variation accepted herein for C. varians
includes spermathecal stalks which can be tightly coiled
around the spermathecal base to samples which are
loosely coiled and looped anteriorly.

This variation includes forms which are probably
the same as that described as C. davisi Exline (see
Chamberlin and Ivie, 1940: fig. 41). It appears that these
two species are conspecific, but because I have not ex-
amined the type specimens [ will not synonymize them
here. Chamberlin and Ivie (1940) recorded only three
localities for C. davisi: the type locality in Llano County,
Raven Ranch in Kerr County, and a locality in Concho
County.

Raven Ranch is the type locality of C. varians and
based on the collection data presented by Chamberlin
and Ivie (1940) the types of C. varians were collected
with specimens of C. davisi. The differences noted by
those authors (in their key to species) to distinguish the

two species is size: body length over 6 mm = C. varians,
under 6 mm = C. davisi. As already noted above, some
specimens reared in captivity were half the size of their
mother and sisters (apparently reaching adulthood with
lesser amounts of food). I also examined two females
from the same collection from Core Barrel Cave,
Williamson Co., Texas on 4 June 1991 (TMM). One fe-
male was 9 mm long (cephalothorax 4.25 mm) and the
other was 5.6 mm long (cephalothorax 2.6 mm). Appar-
ently, the disparity in size noted in captive material is
also found in nature. The spermathecae of the two fe-
males were almost identical from Core Barrel Cave and
closely matched that illustrated by Chamberlin and Ivie
(1940: fig. 42) for C. varians (although the body size of
the smaller specimen matches that of C. davisi).

I'have examined specimens with spermathecal stalks
which are tightly coiled around the posterior lobe of
spermathecal base (Fig. 24, 25) from Bell (Viper Den
Cave, Moffatt Pit Cave), Bexar (B-52 Cave, Up the Creek
Cave, Mattke Cave), and Coryell (Tippit Cave) Coun-
ties. Intermediate forms with slightly longer spermathecal
stalks, like C. davisi illustrated by Chamberlin and Ivie
(1940: fig. 41) were examined from Bell (Mixmaster
Cave) and Coryell (Tippit Cave) Counties. “Typical™ C.
varians were seen from several caves (see specimens
examined) and have the spermathecal stalks even longer
and looped laterally (Chamberlin and Ivie, 1940: fig.
42; Figs. 22, 23). Note that the specimen illustrated is
also from Tippit Cave (where Gertsch thought the new
species occurred). Two females are known from Up the
Creek Cave (Bexar County): one with spermathecae that
have the spermathecal stalk looped lateral to the
spermathecal base almost as long as those illustrated by
Chamberlin and Ivie (1940: fig. 51) for C. deserticola
Chamberlin and Ivie. The second female has dissimilar
spermathecae: one side appears tightly coiled and the
other side more loosely coiled like “normal” C. varians.
Females with spermathecal stalks almost as long as those
of C. deserticola were also seen from Figure 8 Cave
(Bell County). One female from One Formation Cave,
Bexar County, was atypical in that the spermathecal stalk
was malformed on one side (Figs. 26, 27). More inter-
estingly though is the fact that the posterior lobe of
spermathecal base is much smaller than the anterior lobe.
This disproportion in sizes is illustrated for the related
species, C. pacifica Chamberlin and lvie from Califor-
nia. The spermathecal stalk lacks the tight bend (which
is found on more typical forms) just before entering the
anterior lobe of spermathecal base from the dorsal side.
Additional collections from One Formation Cave should
reveal the normal form of C. varians in that cave.

The caves from which this species is recorded in
Bexar County are predominantly in the Kainer Forma-
tion of the Edwards Limestone Group, but also in the
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Edwards’ Person Formation, the upper and lower mem-
bers of the Glen Rose Formation, and the Austin Chalk.

Subgenus Cicurella

Cicurina baronia Gertsch
Figs. 9, 13, 16, 28-31

Cicurina n. sp. (in part): Reddell, 1988:34.

Cicurina baronia Gertsch, 1992:1009, figs. 82, 89, 90,
155-156; Reddell, 1993: 5, 8-10, 22, 68; Stanford
and Shull, 1993:63328, 63329; Drewy, 1994:59024;
Veni, 1994:67; Johnson Linam, 1995:66, appendix
I p. 83, 100; Jackman, 1997:162, 171; Platnick,
1997:644; Rappaport Clark, 1998:71855, 71856,
71858, 71860, 71866; Veni and Reddell, 1999:1, 7;
Longacre, 2000:81419-81421, 81425, 81433;
Anonymous, 2001:9; Pesquera, 2001:1; U.S. Fish
and Wildlife Service, 2002:55064, 55066, 55067,
55075, 55086; Industrial Economics, Inc., 2002:3;
Veni, 2002:1, 5-7; Veni, Glinn et al., 2002:164, 166,
169, 172, 173, fig. 13; Veni, Reddell, and
Cokendolpher, 2002:4, 10; U.S. Fish and Wildlife
Service.2003:17156, 17158, 17176, 17191, 17203.

Diagnosis.—Eyeless Cicurella troglobite from
Alamo Heights Karst Fauna Region; spermathecal base
rounded; posterior lobe bluntly rounded, less than half
size of anterior lobe, anterior and posterior lobes about
equally spaced (about diameter of anterior lobe apart);
copulatory duct looped at or slightly anterior to anterior
lobe of spermathecal base; spermathecal stalk heavy
procurved bar across posterior lobe of spermathecal base,
lying horizontal to atrium, about same width through-
out.

The female genitalia of this species are most like C.
brunsi n. sp. and C. bullis n. sp.; all have rounded
spermathecal base lobes with spermathecal stalks lying
horizontal to the atrium. They are separated by the
interdistances between the copulatory ducts (much far-
ther apart in C. baronia) and the shape of the
spermathecal stalk (straighter in C. baronia).

Type-data.—Female holotype from Robber Baron
Cave, San Antonio, Bexar County, Texas, April 1969,
R. Bartholomew (AMNH, examined).

Specimens examined.—TEXAS: Bexar County:
Robber Baron Cave, April 1969, R. Bartholomew (1
female holotype, AMNH); 3 April 1982, A. G. Grubbs
(1 female, JCC); 9, 11 Dec. 1983, S. Harden, R. Waters
(1 male, TMM).

Description [holotype (largest specimen) followed
by smallest specimen (JCC specimen in parentheses)].—
Female light reddish-brown colored, body length 6 (5.65)
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mm. Troglobite, eyeless. Cephalothorax 2.6 (2.45) mm
long, 1.7 (1.5) mm wide. Abdomen 3.4 (3.2) mm long,
2.6 (2.25) mm wide. Cheliceral retromargin with 4 (3/4
large, 3/3 small) teeth. Leg lengths: first femur 2.2 (2.2)
mm, fourth femur 2.25 (2.35) mm; first patella-tibia 2.4
(2.65) mm, fourth patella-tibia 2.6 (2.8) mm. Ventral leg
spines: first tibia 2-2-1 (2-2-0), fourth tibia 2-2-2 (2-2-
1). Internal genitalia: spermathecal base rounded; pos-
terior lobe bluntly rounded, less than half size of ante-
rior lobe, anterior and posterior lobes about equally
spaced (about diameter of anterior lobe apart); copula-
tory duct looped at or slightly anterior to anterior lobe
of spermathecal base; spermathecal stalk heavy
procurved bar across spermathecal base, lying horizon-
tal to atrium, about same width throughout.

Distribution.—Known only from Robber Baron
Cave (Fig. 13).

Comments.—Robber Baron Cave is by far the long-
est cave in Bexar County, with over 1500 m of intercon-
necting passages (Veni, 1997). It is formed in the Austin
Chalk within the city of San Antonio in north-central
Bexar County. Robber Baron Cave is the only cave in
the Alamo Heights Karst Fauna Region known to be in-
habited by a Cicurina. The entrance to the cave is now
gated, but the cave has had extensive commercial and
recreational use in the past (Veni 1988). The cave is
owned by the Texas Cave Management Association (Veni
in Longacre, 2000), which will likely be interested in
protection and improvement of the cave habitat. How-
ever, this cave is relatively large, and the land over and
around the cave is heavily urbanized. Cave crickets are
virtually absent from the cave now probably due to the
use of pesticides on lawns in the surrounding area
(Reddell, 1993). The current gate on the cave is block-
ing organic material from entering and may be severely
limiting food input and impacting the cave fauna (Veni
and Reddell, pers. comm. 2001). This species is listed
(Longacre, 2000) as federally endangered and shares
Robber Baron Cave with another federally endangered
arachnid (Opiliones: Phalangodidae: Texella
cokendolpheri Ubick and Briggs, 1992).

Cicurina brunsi, new species
Figs. 9,13, 16, 32, 33

Cicurina (Cicurella) sp. nr. baronia: Veni et al.,
1995:207, 347.

Cicurina (Cicurella) new species 1: Veni et al., 1996:185.
Veni et al., 1998a: 210. Veni et al., 1999:46, 51,
123, 173. Veni and Reddell, 1999: 1, 5-8, 24, 27,
33,44, 67, fig. 1. Veni et al., 2000:196.

Cicurina (Cicurella) sp. (troglobite): Veni, Hammond
et al., 2002:47.



Cicurina (Cicurella) new species 3: Veni, Reddell, and
Cokendolpher, 2002:4, 11, 29, 32, 38, 49, 74, 103,
fig. 1.

Diagnosis.—Eyeless Cicurella troglobite from
Upper Glen Rose Biostrome Karst Fauna Region;
spermathecal base rounded; posterior lobe bluntly
rounded, much less than half size of anterior lobe, ante-
rior lobes about third of anterior lobe apart, posterior
lobes about anterior lobe diameter apart; copulatory duct
looped at or slightly anterior to anterior lobe of
spermathecal base; spermathecal stalk heavy procurved
bar across posterior lobe of spermathecal base, lying
horizontal to atrium, about same width throughout.

The spermathecae of this species is most like C.
bullis n. sp. They differ in the curvature of the
spermathecal stalk; anteriorly arched medially in C.
brunsi. The posterior lobes of the spermathecal bases
are also further apart in C. brunsi than in C. bullis.

Type-data.—Female holotype from Stahl Cave,
Camp Bullis, Bexar County, Texas, 1 Nov. 2001, J. R.
Reddell and M. Reyes (AMNH) (molted 14 Dec. 2001,
2 Aug. 2002).

Etymology.—The specific name is honoring Dusty
Bruns for his efforts in promoting cave research and
sound cave management at Camp Bullis.

Description.—Female cream to straw colored,
troglobite, eyeless. Body length 4.05 mm. Cephalotho-
rax 1.7 mmlong, 1.2 mm wide. Abdomen 2.35 mm long,
1.25 mm wide. Cheliceral retromargin with 3 large and
3 (2 on other side) small teeth. Leg lengths: first femur

1.4 mm, fourth femur 1.45 mm; first patella-tibia 1.6
mm, fourth patella-tibia 1.8 mm. Ventral leg spines: first
tibia 2-2-1, fourth tibia 1-2-2. Internal genitalia:
spermathecal base rounded; posterior lobe bluntly
rounded, much less than half size of anterior lobe, ante-
rior lobes about third of anterior lobe apart, posterior
lobes about anterior lobe diameter apart; copulatory duct
looped at or slightly anterior to anterior lobe of
spermathecal base; spermathecal stalk heavy procurved
bar across posterior lobe of spermathecal base, lying
horizontal to atrium, about same width throughout.

Distribution.—Known only from Stahl Cave of the
Upper Glen Rose Biostrome Karst Fauna Region (Fig.
13).

Comments.—The Upper Glen Rose Biostrome
Karst Fauna Region was subdivided from the Stone Oak
Karst Fauna Region by Veni, Reddell, and Cokendolpher
(2002). Red imported fire ants have been recorded from
within Stahl Cave. Their significance was noted and ef-
forts to eradicate or minimize the impact on the cave
fauna were recommended (Veni, Reddell, and
Cokendolpher, 2002).

Cicurina bullis, new species
Figs. 6,9, 13, 16, 34-36

Cicurina (Cicurella) sp. nr. baronia: Veni et al.,
1995:207, 347.

Cicurina (Cicurella) new species 1: Veni et al., 1996:185;
Veni et al., 1998a: 210; Veni et al., 1999:46, 51,
123, 173; Veni and Reddell, 1999:1, 5-8, 24, 27,

Figs. 28, 29.—Cicurina baronia from Robber Baron Cave. Photos by Jean Krejca (U. S. Fish and Wildlife Service).
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33,44, 67, fig. 1; Veni et al., 2000:196; Veni, Glinn
etal., 2002:118, 166, 173, fig. 13; Veni, Hammond
et al., 2002:114, 129, 213; Veni, Reddell, and
Cokendolpher, 2002:4, 8, 10-12, 29, 36, 38, 49, 74,
113, 126, fig. 1.

Diagnosis.—Eyeless Cicurella troglobite from
Stone Oak Karst Fauna Region; spermathecal base
rounded; posterior lobe bluntly rounded, much less than
half size of anterior lobe, anterior lobes about equally
spaced (about third of anterior lobe apart); copulatory
duct looped at or slightly anterior to anterior lobe of
spermathecal base; spermathecal stalk heavy sinuate to
straight bar across posterior lobe of spermathecal base,
lying horizontal to atrium, about same width through-
out.

The spermathecae of this species is most like C.
baronia and C. brunsi (see diagnoses under those spe-
cies for comparisons).

Type-data.—Female holotype from Isocow Cave,
Zone 3 (top of 3.6 m drop to top of 4.6 m pit), Camp
Bullis, Bexar County, Texas, 2 March 1994, W. Elliott,

G. Veni (AMNH). Four female paratypes from Root
Canal Cave, Camp Bullis, Bexar County, Texas, 20 April
1999, J. R. Reddell and M. Reyes (3 TMM, 1 JCC) (one
mature at time of collection; one molted to maturity dur-
ing the week following collection; one molted 16 July
1999, 10 July, 2 Sept. 2000; one molted 25 Aug. 1999, 9
April, 3 Dec. 2000). Two female paratypes from Hilger
Hole, Camp Bullis, Bexar County, Texas, 20 April 1999,
J.R.Reddell and M. Reyes (TMM), 15 Dec. 2000 (JCC).
Female paratype from Platypus Pit, Bexar County, Texas
30 March 1995, J. R. Reddell, M. Reyes (TMM). Fe-
male paratype from Eagles Nest Cave, 1 Nov. 2001, J.
R. Reddell, M. Reyes (TMM).

Etymology.—The specific name is a noun in appo-
sition; taken from Camp Bullis.

Description [holotype followed by smallest (Root
Canal Cave- matured 3 Dec.) and largest (Hilger Hole)
paratypes in parentheses].-——Female cream to straw col-
ored, troglobite, eyeless. Body length 4.3 (3.9, 5.75) mm.
Cephalothorax 2 (1.75, 2.65) mm long, 1.3 (1.2, 1.75)
mm wide. Abdomen 2.3 (2.15, 3.1) mm long, 1.5 (1.4,
2.05) mm wide. Cheliceral retromargin with 4 large, 3

\
=

Figs. 30-33.—Female spermathecae of Cicurina. Cicurina baronia, holotype. 30, ventral view, 31, dorsal view. Cicurina brunsi n. sp.

holotype 28, ventral view.; 29, dorsal view.
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small (4 + 3, 3 + 3/4 + 3) teeth. Leg lengths: first femur
1.7 (1.45, 2.25) mm, fourth femur 1.8 (1.55, 2.35) mm;
first patella-tibia 2.1 (1.8, 2.7) mm, fourth patella-tibia
2.15 (1.9, 2.9) mm. Ventral leg spines: first tibia 2-2-1
(2-2-1, 2-2-1/2-2-0), fourth tibia 1-2-2/2-2-2 (2-2-2, 2-
2-0/1-1-1-2). Internal genitalia: spermathecal base
rounded; posterior lobe bluntly rounded, much less than
half size of anterior lobe, anterior lobes about equally
spaced (about third of anterior lobe apart); copulatory
duct looped at or slightly anterior to anterior lobe of
spermathecal base; spermathecal stalk heavy sinuate to
straight bar across posterior lobe of spermathecal base,
lying horizontal to atrium, about same width through-
out.

Distribution.—Known only from five caves in the
Stone Oak Karst Fauna Region (Fig. 13). Eagles Nest,
Isocow Cave, and Root Canal Cave are located within
350 m of each other whereas Hilger Hole and Platypus
Pit are located about 2-2.5 km to the southwest. All of
these, except Platypus Pit, are in the Camp Bullis Eagles
Nest Subregion (Veni, Reddell, and Cokendolpher,
2002). Platypus Pit belongs to the Camp Bullis South-
east Subregion.

Comments.—Measurements of the cephalothorax
lengths revealed the following sizes: 2 mm (Isocow Cave,
Platypus Pit, two specimens from Root Canal Cave),
1.75,2.15 mm (Root Canal Cave), 2.4, 2.65 mm (Hilger
Hole). The female collected in Platypus Pit is very simi-
lar in size to the holotype of C. bullis; both being about
two-thirds the size of C. platypus. The Platypus Pit fe-
male: body length 4.35 mm. Cephalothorax 2.0 mm long,
1.25 mm wide. Abdomen 2.35 mm long, 1.8 mm wide.
Cheliceral retromargin with 3 rounded, 3 thin teeth. Leg
lengths: first femur 1.6 mm, fourth femur 2.0 mm; first
patella-tibia 2.1 mm, fourth patella-tibia 2.15 mm. Ven-
tral leg spines: first tibia 2-2-0/2-2-1 small, fourth tibia
1-2-2. The genitalia of the paratypes do not differ sig-
nificantly from that of the holotype. In some specimens
from Root Canal Cave the posterior lobe of spermathecal
base is slightly more round and the spermathecal stalk is
almost straight not curved (sine wave) as illustrated for
the holotype. The interdistance of the lobes is similar in
all specimens and much less than that seen in C. baronia.
The female from Hilger Hole has the spermathecal stalk
like those from Root Canal Cave, but the lobes are more
like those from Isocow Cave, less rounded.

One of the females from Root Canal Cave took al-
most one year (lacking five days) to molt in captivity.
Her last three instars lasted 16.5 months. The total num-
ber of instars from hatching to adulthood is unknown,
but it clearly takes more than a year to mature in captiv-
1ty.

Red imported fire ants have been observed within
all of the known cave localities for this species. Their

significance was noted and efforts to eradicate or mini-
mize the impact on the cave faunas were recommended
(Veni et al, 1999; Veni, Reddell, and Cokendolpher,
2002).

Isocow Cave is formed in the Kainer Formation
(Edwards Limestone) and within the upper member of
the Glen Rose Formation.

Cicurina loftini, new species
Figs. 5,9, 10, 13, 16, 37-39

Cicurina (Cicurella) spp. (troglobite): Reddell, 1993:22,
47.

Cicurina new species #3: Veni, Glinn et al., 2002:165,
166, fig. 13.

Diagnosis.—Eyeless Cicurella troglobite from
Culebra Anticline Karst Fauna Region; spermathecal
base rounded; posterior lobe bluntly rounded, less than
half size of anterior lobe; anterior lobes much closer to-
gether than posterior lobes (about fourth diameter of
anterior lobe apart); copulatory duct looped at or slightly
anterior to anterior lobe of spermathecal base;
spermathecal stalk heavy procurved bar across poste-
rior Jobe of spermathecal base, lying at almost 45° to
atrium, wider at middle or distal end.

The female genitalia of this species are most like
those of C. neovespera n. sp. and C. vespera. All have
the spermathecal stalk directed at about 45° to the atrium.
Unlike the other two species, C. loftini has the
spermathecal stalk widened in the middle or at the distal
end.

Type-data.—Female holotype (AMNH), 3 female
(1 JCC, 2 TMM) paratypes from Caracol Creek Coon
Cave, 15 June 1993, J. Loftin, J. R. Reddell, M. Reyes,
G. Veni. Female paratype, SBC Cave, TxDOT Loop 1604
right of way 3-4 km south of Caracol Creek Coon Cave,
20 Feb. 2003, K. White, C. Collins (TMM).

Other material.—1 male (TMM) collected with the
type series listed above.

Etymology.—The species is named after James
Loftin of San Antonio, for his years of cave explora-
tions.

Description [holotype followed by largest and
smallest topotypical paratypes (TMM), SBC Cave
paratype].—Female cream colored, body length 4.7
(4.15,3.25,5.6) mm. Troglobite, eyeless (with very faint
indication of two eyes, Fig. 10). Cephalothorax 2.3 (2.05,
1.6, 2.5) mm long, 1.5 (1.35, 1.1, 1.8) mm wide. Abdo-
men 2.45 (2.1, 1.65, 3.1) mm long, 1.6 (1.4, 1.1, 2.0)
mm wide. Cheliceral retromargin with 4 rounded and 3
thin (4 and 3, 3 and 3, 4 and 3) teeth. Leg lengths: first
femur 1.9 (1.8, 1.35, 2.15) mm, fourth femur 2.15 (1.85,
1.4, 2.4) mm; first patella-tibia 2.3 (2.1, 1.6, 2.75) mm,
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fourth patella-tibia 2.25 (2.3, 1.75, 2.9) mm. Ventral leg
spines: first tibia 2-2-0 (1-1-0, 1-1-0/2-2-0, 2-1-0), fourth
tibia 1-2-2 (1-2-2, 1-2-2, 2-2-2). Internal genitalia:
spermathecal base rounded; posterior lobe bluntly
rounded, less than half size of anterior lobe; anterior lobes
much closer together than posterior lobes (about fourth
diameter of anterior lobe apart); copulatory duct looped
at or slightly anterior to anterior lobe of spermathecal
base; spermathecal stalk heavy procurved bar across
posterior lobe of spermathecal base, lying at almost 45°
to atrium, wider at middle (topotypical specimens) or
distal end (SBC Cave).

Distribution.—Known only from Caracol Creek
Coon Cave and SBC Cave (Figs. 13).

Comments.—The specimen from SBC Cave was
included as a member of this species with considerable
hesitation. The specimen is larger than the few speci-
mens recorded from the type locality and the spermatecae
differ some. My decision to include the specimen is based
upon the proximity of the caves, similarity in the genita-
lia, and presence of only one specimen from SBC Cave.
Medio Creek is located between the two caves and it

34
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may have served to isolate the two populations. Both
caves are located in the Austin Chalk of west central
Bexar County.

Caracol Creek Coon Cave has a heavy fire ant in-
festation. It is also in an area proposed for development
(Reddell, 1993). SBC Cave was discovered while dig-
ging a utility trench located beside a highway.

Cicurina madla Gertsch
Figs. 7-9, 13, 16, 40-47

Cicurina n. sp. (in part): Reddell, 1988:34.

Cicurina (Cicurella) spp. (troglobite): Reddell, 1993:22,
50, 55, 64.

Cicurina madla Gertsch, 1992:109, figs. 91-92; Reddell,
1993:5, 8, 10, 22; Stanford and Shull, 1993:63328-
63329; Drewy, 1994:59024; Veni, 1994:67; Johnson
Linam, 1995:66, appendix I p. 85, 100; Veni et al.,
1996:186; Jackman, 1997:162, 171; Platnick,
1997:646; Veni et al., 1998a:83, 210; Rappaport
Clark, 1998:71855, 71856, 71858, 71860, 71866;

36

Figs. 34-38.—Female spermathecae of Cicurina. Cicurina bullis n. sp. 34, ventral view, holotype. 35, dorsal view, holotype. 36, ventral
view of left half of paratype from Root Canal Cave. Cicurina loftini n. sp. holotype. 37, ventral view, 38, dorsal view.
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Fig. 39.—Female spermathecae of Cicurina loftini n. sp. from SBC Cave, ventral view.

Veni and Reddell, 1999:1, 33, 34, 44; Veni et al.,
1999:123, 173; Longacre, 2000:81419-81421,
81425, 81433; Anonymous, 2001:9, unnumbered
fig.; Pesquera, 2001:1, unnumbered fig.; Industrial
Economics, Inc., 2002:3, 60; U.S. Fish and Wild-
life Service, 2002:55064, 55066, 55067, 55074,
55075, 55086; Veni and Reddell, 2002a:1, 9, 10,
22,24:2002b:3; Veni, 2002: 1, 5-7, 13, 14, 17; Veni,
Hammond et al., 2002:2, 213; Veni, Glinn et al.,
2002:1, 165, 166, 170, 172, 173, 238, fig. 13; Veni,
Reddell, and Cokendolpher, 2002:1, 4, 8, 10, 11,
29, 32, 37, 38, 49, 74, 132, fig. 1; U.S. Fish and
Wildlife Service, 2003:17156, 17158, 17175,
17176, 17182, 17190, 17191, 17195.

Cicurina n. sp.: Veni and Elliott, 1994: 7.

Cicurina (Cicurella) n. sp. 1: Veni et al., 1995:152, 347.

Diagnosis.—Eyeless Cicurella troglobite from
Government Canyon, Helotes, UTSA and Stone Oak
Karst Fauna Regions; spermathecae elongated, posterior
lobe of spermathecal base bluntly rounded distal to
junction with anterior lobe, body axis lines meeting at
90° or more, axes of anterior lobes not curved inward
mesally, anterior lobes about a radius apart distally,
copulatory duct looped over or slightly anterior to
anterior lobe of spermathecal base, spermathecal stalk
not reaching beyond junction of spermathecal base lobes.

This species belongs to a series of species with elon-
gate spermathecae that have relatively thin connecting
coils looped anterior to the anterior lobe of spermathecal
base and a thick spermathecal stalk that is not greatly
arched anteriorly. The Bexar County C. venii (Figs. 63,
64) also belongs in this group as well as: C. reddelli
Gertsch (1992: figs. 77, 78) from Travis County, C.
rainesi Gertsch (1992: figs. 143, 144) and C. gruta

Gertsch (1992: figs. 147, 148) from Edwards County,
C. patei Gertsch (1992: figs. 117, 118) from Val Verde
County, and C. venefica Gertsch (1992: figs. 129, 130)
from Terrell County. The species are best told apart by
examination of the shape and positions of the
spermathecal base lobes and the spermathecal stalk. In
addition to details that can be seen in the various illus-
trations listed above, C. madla differs from all of them
by not having the axes of the anterior lobes of the
spermathecal base noticeably curved inward mesally.

Type-data.—TEXAS: Bexar County: Madla’s
Cave, 4 Oct. 1963, J. R. Reddell, D. McKenzie (female
holotype AMNH, examined).

Specimens examined.—TEXAS: Bexar County:
Christmas Cave, 6 Sept. 1993, J. R. Reddell, M. Reyes
(1 female, TMM); Headquarters Cave, Camp Bullis, 16
June 1993, S. Harden, J. R. Reddell, M. Reyes, G. Veni
(1 female, TMM); 26 Oct. 1995, J. R. Reddell, M. Reyes
(1 female, JCC); 14 Nov. 1995, J. C. Cokendolpher, J.
R. Reddell, M. Reyes (1 male, TMM).; Helotes Blow-
hole, A. G. Grubbs, K. Kingsley, K. White, 18 Feb. 1999
(1 female, TMM); Hills and Dales Pit, 28 Oct. 2000, K.
White, H. Bechtol (1 female, TMM); Lost Pothole (=
Lost Pot), 4 Feb. 1995, A. G. Grubbs, G. Hoese, V.
Vreeland (1 female, TMM); Madla’s Cave, 4 Oct. 1963,
J. R. Reddell, D. McKenzie (female holotype, AMNH);
Madla’s Drop Cave, 8 June 1993, J. Loftin, J. R. Reddell,
M. Reyes, G. Veni (1 female, TMM); Robber’s Cave, 14
July 1993, J. R. Reddell, M. Reyes (1 female, JCC).

Description [holotype (smallest specimen) followed
by largest (Hills and Dales Pit)]..—Female cream col-
ored, body length 5.8 (4.85-6.65) mm. Troglobite, eye-
less. Cephalothorax 2.4 (2.30-3.26) mm long, 1.7 (1.55-
2.25) mm wide. Abdomen 3.4 (2.55-3.4) mm long, 2
(1.5-2.05) mm wide. Cheliceral retromargin with 4 (4+2
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/ 4+1 - 4+2) teeth. Leg lengths: first femur 2.6 (2.36-
3.28) mm, fourth femur 2.8 (2.55-3.4) mm; first patella-
tibia 3 (2.9-4.2) mm, fourth patella-tibia 3.3 (3.16-4.45)
mm. Ventral leg spines: first tibia 2-2-0 (1-1-2-2 to 2-2-
1), fourth tibia 2-2-2 (1-2-2 to 2-2-2). Internal genitalia:
spermathecae elongated, posterior lobe of spermathecal
base bluntly rounded distal to junction with anterior lobe,
body axis lines meeting at 90° or more, axes of anterior
lobes not curved inward mesally, anterior lobes about a
radius apart distally, copulatory duct looped over or
slightly anterior to anterior lobe of spermathecal base,
spermathecal stalk not reaching beyond junction of
spermathecal base lobes, straight or slightly curved at
midline and weakly to strongly turned posterolaterally.

Distribution.—Known from caves in Government
Canyon, Helotes, UTSA, and Stone Oak Karst Fauna
Regions (Figs. 13, 47).

Comments.—Measurements of all the specimens
revealed the following variations in cephalothorax
lengths: Christmas Cave 2.65 mm, Headquarters Cave
2.3-2.55 mm, Helotes Blowhole 2.35 mm, Hills and
Dales Pit 3.26 mm, holotype 2.4 mm, Lost Pothole (=
Lost Pot) 2.85 mm, Madla’s Drop Cave 2.4 mm, and
Robber’s Cave 3.0 mm.

Cicurina madla can be split into two groups based
on the morphology of the lobes of the spermathecal base

Fig. 40.—Female Cicurina madla from Headquarters Cave.
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(see discussion of axes under that species). One group
occurs east of Helotes Creek and the other west of the
creek (Fig. 16, 47). The distinction is not clear and there-
fore they are not recognized taxonomically. Helotes
Creek is recognized as being a major barrier to dispersal
to cavernicole fauna and probably these populations are
diverging. Again based on a somewhat dubious charac-
ter, the population from Headquarters Cave exhibits a
flattening of the lateral end of the spermathecal stalk.
Possibly Leon Creek is serving as a barrier to stop gene
flow between this most eastern population and those fur-
ther west closer to Helotes Creek. Based on this same
character, the spermathecal stalk of the populations in
the western part of the range [Lost Pothole (= Lost Pot),
Christmas Cave, and Madla’s Drop Cave] appears to be
strongly bent laterally (Fig. 47). Unfortunately, the other
known barrier of this area (Los Reyes Creek) dissects
these populations and no other barrier is known that
would keep this same form from exchanging genetic
material with spiders in the nearby Madla’s Cave. More
material and larger sample sizes are needed to help un-
derstand the emerging changes occurring in C. madla.
Christmas Cave and Madla’s Drop Cave are near Madla’s
Cave and in the central part of the Helotes Region. Lost
Pothole is in the western part, but there are no collec-
tions from the extreme western part of the karst region.



Figs. 41-46.—Spermathecae of female Cicurina madla: Madla’s Cave, holotype, 41, ventral view, 42, dorsal view. Lost Pothole (= Lost
Pot), 43, ventral view, 44, dorsal view. Headquarters Cave, 45, ventral view, 46, dorsal view.
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Madla’s Cave, Helotes Blowhole, and Christmas
Cave were formed within the upper member of the Glen
Rose Formation, which is overlain by Edwards Lime-
stone. Madla’s Drop Cave, Lost Pothole (= Lost Pot),

" Robber’s Cave, and Hills and Dales Pit are in the
Edwards Limestone. Headquarters Cave is primarily in
Edwards Limestone, but extends into the Glen Rose
Formation. Helotes Blowhole is located on a cliff about
4 meters above Helotes Creek. This creek is the eastern
boundary of the Helotes Karst Fauna Region.

This species is now listed as an endangered species
(Iongacre, 2000). Madla’s Drop Cave was reported to
have a very heavy fire ant infestation (Reddell, 1993).
Access to Headquarters Cave is now limited and the cave
entrance is gated (Reddell, 1993). Other measures for
conservation of Headquarters Cave are outlined in the
Management Plan for Camp Bullis (Veni, Reddell, and
Cokendolpher, 2002).

Cicurina minorata (Gertsch and Davis)
Figs. 9, 14, 48-51

Chorizomma minorata Gertsch and Davis, 1936:6, fig.
8.

Cicurina minorata: Chamberlin and Ivie, 1940:80-81,
figs, 63, 96; Roth and Brown, 1986:7; Gertsch,

Madla's
Drop Cave

Lost

Pothole Helotes

Blowhole

)

1992:92, fig. 15; Jackman, 1997:162; Platnick,
1997:646; Veni, Glinn et al., 2002:163, 165, 166,
170, 171, fig. 13.

Diagnosis.—6-eyed (anterior median eyes missing)
epigean Cicurella from San Antonio; anterior and pos-
terior lobes of spermathecal base separated by strong
constriction; spermathecal stalk lacking in usual posi-
tion; passing dorsally over posterior lobe of spermath