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RESUMEN

Se realizó la revisión sistemática del género de arañas Ixchela Huber, 2000 (Araneae:
Pholcidae) trabajando en dos secciones, una parte taxonómica y una segunda
investigando la filogenia del género con base a evidencia morfológica y evidencia
molecular. La revisión taxonómica consistió en la redescripción de las cinco especies
previamente descritas para el género antes de este trabajo, describiendo por primera vez
los machos de Ixchela placida e Ixchela simoni. Se recolectaron especimenes
adicionales de las especies previamente descritas, además de especimenes
pertenecientes a 15 especies nuevas para la ciencia, 14 de México y una especie nueva
de Honduras. Se describen 10 nuevas especies: Ixchela mixe sp. nov., Ixchela huberi sp.
nov., Ixchela juarezi sp. nov., Ixchela grix sp. nov., Ixchela taxco sp. nov., Ixchela
franckei sp. nov., Ixchela tzotzil sp. nov., Ixchela santibanezi sp. nov., Ixchela huasteca
sp. nov., e Ixchela viquezi sp. nov.; y cinco especies descritas en el segundo manuscrito:
Ixchela azteca sp. nov., Ixchela jalisco sp. nov., Ixchela mendozai sp. nov., Ixchela
purepecha sp. nov. e Ixchela tlayuda sp. nov. Además, se encontró nueva información
taxonómica y nuevos registros de distribución para las especies y se hizo una clave
taxonómica para la identificación de machos y hembras de las especies del género. Con
respecto al estudio filogenético, se puso a prueba la monofilia del género Ixchela,
estableciendo sus relaciones filogenéticas internas con datos morfológicos y
moleculares. Para ello, se usaron dos genes mitocondriales, citocromo c oxidasa
subunidad 1 (CO1) y 16S rRNA. Los análisis filogenéticos se llevaron a cabo utilizando
máxima parsimonia (MP) e inferencia Bayesiana (IB). En los análisis de MP se utilizó
el pesaje implícito de caracteres, con siete valores de concavidad (K). El análisis
morfológico con una matriz de 40 caracteres recobró cinco árboles igualmente
parsimoniosos, soportando la monofilia del género con ocho sinapomorfías. Tanto los
análisis filogenéticos con MP e IB para CO1 (506 caracteres) y MP para 16S (379
caracteres) soportan la monofilia del género. Los análisis con MP e IB tanto para
COI+16S (885 caracteres) como de evidencia total (morfología+CO1+16S; 925
caracteres) soportan la monofilia de Ixchela. Las hipótesis encontradas con MP y
análisis Bayesiano recuperaron la mayor parte las relaciones internas del genero
Ixchela; sin embargo, la hipótesis obtenida con evidencia morfológica difirió
considerablemente de las topologías obtenidas con evidencia molecular, aunque los
análisis con CO1, CO1+16S, y evidencia total obtuvieron una mejor resolución interna
entre las especies. Con respecto a la evidencia proporcionada por ambos genes, las
topologías obtenidas con MP e IB usando COI obtuvieron mejor resolución interna que
las topologías encontradas con el gen 16S, esto debido a que el fragmento de CO1 tuvo
más caracteres informativos que 16S. Finalmente, los análisis con CO1, CO1+16S y
evidencia total encontraron dos clados dentro de Ixchela, siendo Ixchela furcula el
grupo hermano de Ixchela. El clado 1 esta conformado por cinco especies: I. mixe, I.
franckei, I. viquezi, I. santibanezi e I. pecki, biogeográficamente con una distribución en
bosques templados de Chiapas, Oaxaca y hacia América Central, conocido como
Componente biótico Mesoamericano; aunque I. mixe e I. franckei tienen una
distribución biogeográfica hacia el Componente biótico Mexicano de Montaña. El clado
2 esta conformado por 14 especies: I. abernathyi, I. azteca, I. grix, I. huasteca, I. huberi,
I. jalisco, I. juarezi, I. mendozai, I. placida, I. purepecha, I. taxco, I. tlayuda, I. tzotzil, e
I. simoni, el cual biogeográficamente esta distribuído en bosques templados de la Sierra
madre Occidental y Oriental, Eje Neovolcánico, cuenca del Balsas y Sierra Madre del
Sur, conocido en su totalidad como el Componente biótico Mexicano de Montaña,
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aunque I. tzotzil tiene una distribución biogeográfica hacia el Componente biótico
Mesoamericano.

ABSTRACT

A systematic revision of spider genus Ixchela Huber, 2000 (Araneae: Pholcidae) was
done working in two sections, the first section on the taxonomic aspects, and the second
section researching the phylogeny of the genus based on morphological and molecular
evidence. The taxonomic revision initially contemplated the redescription of the five
previous described species for the genus before this work, describing the males of
Ixchela placida and Ixchela simoni for the first time. Additional specimens of the
previously described species and specimens of 15 new species for science were
collected, 14 from Mexico and one from Honduras. Ten new species were described in
the first paper: Ixchela mixe new species, Ixchela huberi new species, Ixchela juarezi
new species, Ixchela grix new species, Ixchela taxco new species, Ixchela franckei new
species, Ixchela tzotzil new species, Ixchela santibanezi new species, Ixchela huasteca
new species, and Ixchela viquezi new species; and five species described in the second
paper: Ixchela azteca new species, Ixchela jalisco new species, Ixchela mendozai new
species, Ixchela purepecha new species, and Ixchela tlayuda new species. In addition,
new taxonomic information and new distribution records of the species were found and
a taxonomic identification keys for males and females of the species of the genus were
done. In relation with the phylogenetic analyses, the monophyly of the genus Ixchela
was tested, establishing its internal phylogenetic relationships with morphological and
molecular data. Two mitochondrial genes were used, cytochrome c oxidase subunit 1
(CO1) and 16S rRNA. The phylogenetic analyses were done using maximum
parsimony (MP) and Bayesian inference analyses (BI). In the MP analyses the implied
weighting of characters was used, with seven concavity values (K). The morphological
analysis with 40 characters found five most parsimonious trees, supporting the
monophyly of the genus with eight synaphomorphies. With molecular data, the
phylogenetic analyses with MP and BI for COI (506 characters), and MP with 16S (379
characters) support the monophyly of the genus. The analyses with MP and BI for
COI+16S (885 characters) and for total evidence: (morphology+COI+16S; 925
characters) support the monophyly of Ixchela. The hypothesis found under MP and BI
recovered most of the internal relationships of the genus Ixchela, however, the
hypothesis found with morphological evidence was considerably different from the
topologies found with molecular evidence, although the analyses with CO1, CO1+16S,
and total evidence had a better internal resolution among the species. In relation with
the evidence given with both genes, the topologies found with MP and BI using CO1
had better internal phylogenetic resolution than the topologies found using the gene
16S, because the fragment of CO1 had more informative characters than 16S. Finally,
the analyses with CO1, CO1+16S and total evidence found two clades within Ixchela,
being Ixchela furcula the sister group of Ixchela. The clade 1 is composed by five
species: I. mixe, I. franckei, I. viquezi, I. santibanezi, and I. pecki, biogeographically
with a distribution in template forest of Chiapas, Oaxaca and toward Central America,
known as the Mesoamerican biotic component; although I. mixe and I. franckei have a
biogeographical distribution toward the Mexican Mountain biotic component. The clade
two is composed by 14 species: I. abernathyi, I. azteca, I. grix, I. huasteca, I. huberi, I.
jalisco, I. juarezi, I. mendozai, I. placida, I. purepecha, I. taxco, I. tlayuda, I. tzotzil, and
I. simoni, which biogeographically is distributed in template forest of the Sierra Madre
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del Sur, known as the Mexican Mountain biotic component, although I. tzotzil has a
biogeographical distribution toward the Mesoamerican biotic component.

1. INTRODUCCIÓN

La familia de arañas Pholcidae C. L. Koch, 1851 está conformada por un total de 84
géneros y 1084 especies (Platnick, 2013). Entre las arañas, las familia Pholcidae resulta
interesante en diversos aspectos; en primer lugar, una serie de publicaciones acerca de la
morfología funcional de los órganos copulatorios han generado datos únicos no solo en
arañas, sino probablemente en los artrópodos en general (Huber, 1994, 1995, 1996 a,b,
1997 a,b, 1998a, 2002; Huber y Eberhard, 1997; Uhl et al., 1995). En segundo lugar, en
lugares tropicales alrededor del mundo son de los grupos de arañas más diversos,
incluso en ciertos lugares se encuentran entre las familias de arañas tejedoras más
abundantes; teniendo además un alto número de especies sinantrópicas (Huber, 2000;
Bruvo-Madaric et al., 2005). La familia Pholcidae además es la que tiene el mayor
número de especies asociadas a cuevas, teniendo especies que pueden ser consideradas
como troglobias por llevar de manera total su ciclo de vida dentro de las cuevas; o
troglófilas, por tener la facultad de llevar parte de su ciclo de vida dentro y fuera de las
cuevas, sin depender totalmente de ellas. Existe diversidad aún desconocida de la
familia Pholcidae, principalmente en los trópicos del Nuevo Mundo (Bruvo-Madaric et
al., 2005; Huber, 2000, 2003). Por ejemplo, en un estudio al norte de Perú, Silva (1996)
reportó más de dos docenas de morfoespecies en un área de bosque restringido, siendo
que solamente cuatro especies habían sido reportadas para todo Perú (Huber, 2000).
Gertsch (1982) describió 44 especies nuevas de Anopsicus Chamberlin e Ivie, 1938 en
una región donde sólo se conocían 19 especies. Huber (1998b) describió 10 especies
nuevas de Modisimus Simon, 1893 en Costa Rica, donde solamente una especie había
sido registrada. Valdez-Mondragón (2010) en una revisión taxonómica de Physocyclus
Simon, 1893 describe 13 especies nuevas del género para México donde previamente se
conocían 15 especies. De esta manera, en regiones del Nuevo Mundo como el caso de
México y Brasil, donde la descripción de especies ha sido pobre, es necesaria la
redescripción de especies y la descripción de especies nuevas (Huber, 2000). La
situación en el Viejo Mundo no es diferente, Deeleman-Reinhold (1986) registra 28
especies sin describir de Belisiana Thorell del sureste de Asia. Para este género, Huber
(2005) registra 64 especies descritas, lo que hace a Belisiana el tercer género más
diverso de la familia Pholcidae junto con Anopsicus, después de Pholcus Walckenaer,
1805 y Metagonia Simon, 1893. En un estudio de estimación de la riqueza de especies
de arañas en un bosque de la montaña Uzungwa, en el Este de África, realizado por un
grupo de zoólogos de Dinamarca, Tanzania y Estados Unidos (Sorensen et al., 2002;
Sorensen, 2003); las arañas más abundantes fueron de la familia Pholcidae, de un total
de 14329 especímenes adultos de todas las arañas registradas, 4319 fueron de la familia
Pholcidae (Huber, 2003).

Esta gran diversidad de la familia Pholcidae, ha generado mucha confusión
taxonómica de algunos grupos. Ejemplo típico es el caso del género Coryssocnemis
Simon, 1893 dividido en seis géneros (más algunas especies inserta sedis) (Huber,
2000). Una práctica común es el asignamiento arbitrario de especies a ciertos géneros,
como en los casos donde hembras y machos de la misma especie son asignados a
géneros diferentes [ej. Coryssocnemis togata (Keyserling, 1891) y Blechroscelis
coerulea (Keyserling, 1891)] (Huber, 2000). El caso más extremo quizá sea el creado



4

por Mello-Leitão (1947), donde una especie es descrita en dos diferentes géneros y con
tres nombres específicos diferentes, y que todas éstas son sinonimias de una especie que
el mismo autor describió 17 años antes [Blechroscelis aurantiacus Mello-Leitão, 1930
(ahora Mesabolivar González-Sponga, 1998)] (Huber, 2000). González-Sponga ostenta
el mayor número de especies transferidas y de especies sinonimizadas dentro de la
familia Pholcidae. Esta problemática, se debe en gran parte a que hay un número
extremadamente grande de especies que son difíciles de identificar (incluso a nivel
genérico) con la literatura existente (Brignoli, 1981). Sin embargo, la revisión genérica
de Huber (2000) ha aportado significativamente al conocimiento de nuevos géneros y
especies del Nuevo Mundo, facilitando su identificación.

La primera clasificación de la familia Pholcidae fue realizada por Simon (1893),
la cual siguió utilizándose hasta las nuevas clasificaciones de Petrunkevitch (1928,
1929) y Mello-Leitão (1946) donde solo hacen cambios menores sin discutir la
evidencia de dichos cambios, los cuales complicaron aún más la clasificación existente.
La revisión más completa a nivel genérico fue realizada por Huber (2000), donde
realizó además el primer análisis filogenético en la familia Pholcidae, utilizando
caracteres morfológicos. Grandes avances respecto a las relaciones filogenéticas de la
familia ha aportado el trabajo de Bruvo-Madaric et al. (2005), donde utilizan por vez
primera evidencia combinada morfológica y molecular para establecer hipótesis
filogenéticas entre los géneros; sin embargo, existen varias contradicciones e
inconsistencias al comparar los resultados de ambas evidencias de forma separada.
Astrin et al. (2006, 2007) evaluaron dos marcadores moleculares para la identificación
de especies.

La familia Pholcidae es un grupo monofilético de acuerdo con la filogenia realizada
por Huber (2000). En la familia previamente se reconocian los siguientes clados:
“ninetines”, “pholcines” (Metagonia Simon, 1893 y el grupo Pholcus sensu Huber),
“holocnemines” (grupo Holocnemus sensu Timm, Artema Walckenaer, 1837,
Physocyclus Simon, 1893, y Priscula Simon, 1983) y el clado del “Nuevo Mundo”.
Actualmente, estos clados conforman las cinco subfamilias de la familia Pholcidae:
Ninetinae, Arteminae, Modisiminae, Smeringopinae y Pholcinae (Huber, 2011). El
género Ixchela se encuentra dentro de las subfamilia Modisiminae, presentando las
siguientes sinapomorfías con los otros 32 géneros de la subfamilia: 1) órgano tarsal
expuesto, 2) coxa del pedipalpo del macho con apófisis retrolateral, 2) gonoporo del
macho sin espigots epiandrus, 3) espineretas laterales anteriores con solo una glándula
piriforme en cada espigot, y 4) distancia grande entre ocelos medios posteriores y ocelos
laterales anteriores. Este género se asemeja a Aymaria Huber, 2000 de manera general
en la forma del pedipalpo del macho, pero no hay sinapomorfías que liguen a estos
géneros o que vinculen a Ixchela con un grupo hermano (Huber, 2000). Ixchela se
distingue de otros géneros por la presencia de una apófisis redondeada prolateroventral,
localizada en el bulbo del pedipalpo del macho, lo cual aparentemente sustenta su
monofilia. También es característica la forma casi idéntica del pedipalpo del macho en
todas las especies (Huber 1998, 2000). Las cinco especies de Ixchela estaban
previamente incluidas en el género Corysoccnemis Simon, 1893.

El género Ixchela Huber, 2000 es endémico para México y Centroamérica.
Previamente a este estudio era un género conocido en su mayor parte por recolectas
individuales y por ende se desconocía la variación intraespecífica de la mayor parte de
sus especies. De manera inicial, Huber (2000) erigió el género basado en cinco especies
descritas: Ixchela abernathyi (Gertsch, 1971), Ixchela furcula (F. O. Pickard-
Cambridge, 1902), Ixchela pecki (Gertsch, 1971), Ixchela placida (Gertsch, 1971) e
Ixchela simoni (O. Pickard-Cambridge, 1898).
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El género Ixchela está conformado por arañas grandes dentro de la familia,
usualmente entre 6-9 mm. El dimorfismo sexual esta poco marcado. Quelíceros del
macho con un par de apófisis frontales en parte distal [Ixchela furcula, Ixchela pecki], o
protuberancias redondeadas basales [Ixchela simoni], o ambas [Ixchela abernathyi]
diferentes por ejemplo a Physocyclus Simon, 1893 donde son laterales (Huber, 2000;
Valdez-Mondragón, 2010). Las arañas pertenecientes a este género se les encuentra
comúnmente dentro de cuevas y bajo troncos huecos húmedos en suelos de bosque de
pino y encino. Algunas de las especies del género (ej. I. furcula y I. simoni),
supuestamente presentaban distribuciones geográficas amplias y considerable variación
intraespecífica, sobre todo en estructuras sexuales, lo cual no se había analizado hasta el
presente trabajo. En especies como Ciboneya antraia Huber y Pérez, 2001, se ha
demostrado que la genitalia de las hembras presenta casos de dimorfismo (Huber y
Pérez, 2001a, b). A pesar de esto, la taxonomía alfa en arañas está determinada
principalmente por las estructuras sexuales (Huber, 2004), ya que estas presentan poca
variación intraespecífica pero conspicua variación interespecífica (Eberhard, 1985;
Eberhard et al., 1998), siendo caracteres que se consideran robustos para la
identificación a nivel de especie (Astrin et al., 2006). Previamente a este estudio,
algunas de las especies de Ixchela estaban descritas solamente con base en hembras,
incluyendo a la descripción original de la especie tipo, Ixchela furcula (F. O. Pickard-
Cambdridge, 1902).

Debido a lo anterior, la presente tesis doctoral tuvo como objetivos: 1) hacer la
revisión taxonómica del género, incluyendo redescripciones de las especies del género
con descripciones incompletas y describiendo especies nuevas; 2) realizar una clave de
identificación de las especies que componen este género; 3) llevar a cabo un análisis
filogenético del género utilizando caracteres morfológicos y moleculares (secuencias de
los genes CO1 y 16S) para establecer las relaciones filogenéticas entre las especies del
género; 4) corroborar con base en los marcadores moleculares 16S y COI su utilidad en
la delimitación de especies previamente basada en caracteres de estructuras
copulatorias: pedipalpos en machos y epiginios en hembras; y 5) estudiar la variación
interespecífica e intraespecífica con evidencia morfológica para probar la identificación
y delimitación precisa de las especies.
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2. CAPITULO I

ARTICULO REQUISITO

“Taxonomic revision of the spider genus
Ixchela Huber, 2000 (Araneae: Pholcidae),

with description of ten new species from
Mexico and Central America”
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RpSUIllPll 

Se realizó la revisión taxonómica del género IxcheJa Hube!. 2000. Las cillCO especies previameme desclitas SOIl redescli­
tas COIl nuen infonllacióll taxonómica y nuevos registros de disflibución . Los machos de Ixchela placida (Gertsch. 19i 1) 
e Ixchela simoni (O. Pickard-Camblidge. 1898) son desclitos por primera vez. Se desclibell 10 especies nue"\'as. nueve 
de México y lUla de Honduras: IxcheJa mixe sp. noy .. Ixchela huberi sp. nov .. IxcheJajuarezi sp. no\".. IxcheJa grix sp. nov .. 
IxcheJa taxco sp. nov .. IxcheJa fraJJckei sp. no\".. IxcheJa tzotzil sp. no\".. Jxchela santibanezi sp. nov .. Ixchela huasteca sp. 
nm' .. e IxcheJa viquezi sp. no,·. Claws de identificación para machos y hembras son presentadas. 

Palabras clan': Pho1cidae. IxcheJa. taxonomia. claves taxonómicas 

Illtrod uctioll 

The spider family Pholcidae is cUJTently composed of90 genera and 1288 species (Plalllick 20 12). Pholcids are 
among the most diyerse and abundant web-building spiders around the world. principa11y in tropical and 
subtropical fore sts. w ilh a high number of synanthropic species, plus from areas and habitats tlml are severely 
t11l·ealened by human impact (Huber 2000. 20 11 b) . TIlere are many exalllples of the diyersity and abtmdance of 

pholcid spiders: for exalllple in a smdy 10 estimate species richness of spiders in a mountain forest of Uztmgwa in 
Easl Africa (Sorensen et a l. 2002. Sorensen 2003). 4319 of a lotal of 14329 adult specilllens of a11 spiders recorded 
,,"ere pholcids (Huber 2003) . In another fatmistic study in nonhem Peru. Sih·a ( 1996) reported oyer 1""0 dozen 
morphospecies of pholcids from a restricted rainforesl area. whereas preYiously only fom species were recorded 
frOlll a11 of Pem. Gertsch (1982) described 44 new species of AnopsicU5 Chamberlin and Iyie. 1938 across the 

Nonh. Celllral AlIlerica and CaJibbean regiolls, whereas on.!y 19 were previously known. Huber ( 1998b) described 
10 new species of Modisimus Simon. 1893 in Cosla Rica. where only one was preYiously recorded). Huber (20 11 b) 
reports 254 species to Ihe genus Pholcus which is the genus ",ith the highesl diyersity in the family. Huber and 
Rheims (20 11 ) described from Brazil 39 species (22 new species) from the Atlantic Forest. Pholcidae is one ofthe 
spider falllilie s wilh the highesl nUlllber of species associaled to cayes. including sOllle clearly troglomOlphic or 

lroglophiles species (Schiner 1854. RacoYitza 1907). that can live or not in the caves. In Mexico. Ihe famil y 
Pholcidae has Ihe highest nUlllber of species associated 10 ca\·es, including nine genera and 107 species. with 19 of 
¡hose being highly troglomorphic species (Reddell 198 1. Hofflll:UllI 2003). The pholcids besides. in ca\·es of 

Iropical and sublropical forest are one of the spider falllilie s wilh highest abundances: for example Valdez­
Mondragón (2006) in a smdy of Ihe diyersity and ridmess of spiders from Juxtlahuaca caves in GuelTero. Mexico: 

frOlll bolh the dly and rainy seasons. found Ihalthe pholcid spider Physocyc/us bicomis Gensch. 197 1 \Vas the 
most abtmdalll with a lotal of 1380 recorded specimens. 

The di\'e rsity of p holcids is expected 10 by high. wilh lIlany still unknown. lIlainly in Ihe tropics and subtropics 
in the New \Vorld (Huber 2000). This is ce.nainly Ihe case of Mexico. with a high di\'ersiry of pholcid spiders 
expected. and apparently just a small percelllage CtuTenlly k.nown: with 13 genera and 152 species of the fl\"e 
subfamilies ofPholcidae (Huber 201 1a). Although Ihere were se\·erallaxonomic contributions made by Gensch 
(197 1. 1973. 1982. 1986). Geltsch and Da\"is ( 1937. 1942). Gel1sch and Mulaik (1 940). Slowik (2009). Valdez­
Mondragón and Francke (2009). and Valdez-Mondragón (20 10) on Mexican pholcids. more intensiye field work in 
Iropical and sublropical foresls in Mexico is stillnecessmy . principally for additional salllpling of poorly kno,,"n 

andlor poorly collected genera for Ihe redescriplion and descliption of new species. F or example the genera poorly 
known as Chisosa Hube!". 2000: Pho/cophora Bank.s. 1896: Tolteca Huber. 2000: wilh one. tlrree and one described 
species respectiyely. Besides. Ihe re-exalllinalion of existing biological collections is \"ery illlpOltalll because Ihere 

remain many tmdelenllined specimens of Mexican pholcids deposited in some important collections. such as TIle 
Amelican Museum of Nanrral HistOly . New York. U. S. A.: The Field Museum of Nanu·al HistOly. Chicago. U. S. 

A.: and The Colección Nacional de Arácnidos. Instinno de Biología. Universidad Nacional Autónoma de México. 
Mexico. 

The gellus IxcheJa Huber. 2000 is ulllilllOW poorly known. and is composed of relati\"ely large pholcid spiders 
wilh a distribution in Mexico and Central A.merica . Prior to this WOI"k. the genus had been composed of just fiye 
species: Ixchela abem athy i (Gertsch. 1971) . Ixche/a furcu/a (F. O. Pickard-Cambridge. 1902). Ixche/a pecki 

(Geltsch. 1971). Ixch ela p/acida (Gertsch. 19 71) alld Ixchela simoni (O. Pickard-Calllbridge. 1898). These species 
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were originally placed in ¡he genus Coryssocnemis Simon. 1893. but Huber (2000) transfened these ¡¡ve species 

into the new genus Ixchela. based on ¡he prolateroyentral protmsion on rhe genital bulb of ¡he male (Huber. 1998a) . 

Huber (2000) meIllions tha¡ rhe genus Ixchela shares severa! apolllOlphies with other New \Vor!d genera. In O\'erall 
shape il resembles Aym<."lria. a Soulh American genus: however. ¡his resemblance is based on similarity aud nol by 

synapomorphies thar wOllld link both genera or link Ixd¡ela wilh anolher sisler group. TIle preselll contribmion is 
¡he raxonomic reYisioIl of genus Ixchela. wirh redescriptioIl of the fjye preYiously knowII species. and rhe 
descrip¡ion of len ne\\' species. each wirh ne\\' taxonomic data and disrribution records . 

FIGURE " 1-12 . Li.-1ng .~cim .. n. of tb.. g""''' Ixcm./a Hub .. r. 2000. from M .. xico. 1. Ixcm.Ja abema/hy; (G"I1.ch_ 1971)_ 
fCIlL1J.. from Km 227 CalTctcra Fcderal No. 70 Cd. San Lui~ Poto~í-Rio Vcrdc. San Lui~ Poto~i. 2. Jxcm.la pladda (Gcl1~ch. 
1971). fcnm lc from Cucva dc Atlahnibpa. Vcracnlz. 3. Jxcm.la pedí (Gcl1~ch. 1971 ). (cmalc from Cllcva dc Tcopi~ca. 
Chiapa~ . 4. /xcm.la simoni (O. Pickard-C3mbridgc. 1898) from 2 km W of crossroad Omihcmi-Chamipan. GllclTcro. 5. Jxcm.la 
mixe nc\\' ~pccics. fcmalc with cgg '><1C from cave ncar TIahuitoltcpcc. Oaxaca. 6. Jxchela huberi nc"o\' ~pccics. male from Santa 
In¿s del Montc. Oaxaca. 7. fxcm.lajuarezi nc\\' spccics. fcmalc with cgg ~ac from 2 km E of Gnelalao. Oaxaca. 8. !xcm.la laxco 
nc\\' ~pccics. fcmalc from Rallcho La Soüadora. 6 km \V of Taxco. GUClTcro. 9. Jxcm.la franckei ncVo' "pccic~. mal~ from Cucya 
del BOlTcgo. 3.5 km E of Omihcmi. GlIcncro. 10---11. Jxcm.la huasleca IICW ~pccic,, : lO. malc from 1.5 km road lo Microondas 
La Pingilica. Qucrdaro: 11. fcmalc with egg sac from Bucna.-isla. IIcar A .. hll .. 1catlan. San Llli~ Potosi. 12. Jxcm.la rzorzílncw 
~l-'c~ic~. IllHk [,-ulll O:nll"~ J~ A.rculclc. Ch¡'II'''~ ' 

REVISIO:S OF IXCHE"LA Zootaxa3608 (5) O 2013 Magnolia Press 287 
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i\:l a tf' lial amI Ill f'thods 

The specimens used in Ihis study were pnnid",d by the following mmeums and institulions: Colección Nacional de 

Arácnidos. Instimlo de Biología. Uniyersidad Nacional Autónoma de México. Mexico Ci'Y (CNAN): American 
Museum ofNalUral Hislory. New York. U. S. A. (AM!\'H): Texas Memorial Museum. University ofTexas. Auslin. 
Texas. U. S. A. (TM~'¡ -IJT): IILStitulo Nacional de Biodinrsidad. Sanlo Domingo de Heredia. Cosla Rica (INBio). 
Olher inslimtion ciled: British MuseUlll of Natuml Hislory. London. England (BI\.1NH). There were several 
expeditions lo differenl localities and slales of Mexico 10 collecl addilional specimens of the described species and 
10 find new species of Ixchela: 2009: Mexico City (June). Guerrero and MOl'elOS (July). Ommca (Seplember) and 
Querélaro (No\·embel) . 2010: Veracmz (Janllary). Oaxaca (!vIarch. April. May). San Luis Polosi (11ay). Guerrero 
(May. June. October). MichoaC1Ín (August). PlIebla (Seplember) and Hida lgo (Noyember). 2011: Michoacán 
(April). Querélaro (May). Chiapas (June). ESlado de México (Augusl). 2012: Guerrero (Jmmary). Puebla 
(Febmmy). The specimens were collecled mmmally and deposiled in elhanol (80%) . Some specimens were 
deposiled in \'ials \\'ilh ethanol (96% or 100%) for phylogenetic molecular slUdies (in prep.). TIle redescriptions of 
Ihe f¡ye described species. as \Vell as Ihe descriptions of Ihe ne\\' ones. were done following Huber ( 1998. 2000). 
AII the holotypes and pm'atypes of Ihe ne\\' species described here are deposiled in the Colección Nacional de 
Arácnidos (CNAN). except Ihe holotype and paratype of Ixchela viquezi deposited in INEio . 

The specimens '.\·ere exmnined. measw'ed and photographed wilh a Nikon SMZ645 slereoscope. AII 
measurements are in Illillimelers (nnn). TaxoIlomic stmctnres like felllale epigyna and male palps were dissecled in 
e¡]lilnol (80%) and deared in potassium hydroxide (KOH· IO%) for a fe\\' minules. Habitus. chelicerae. palps and 
epigyna \\'ere placed on 96% gel alcohol 10 facililale positioning and cO\'ered wilh a Ihin layer of liquid elhanol 
(80%) lo minimize diffraction du.ring pholography. The photograplB were laken wilh a Nik.on Coolpix SIO VR 
camera with adapter for Ihe microscope. TIle maps were done with ArcView GIS yersion 3.2 (Applegate 1999). 

The pholographs and maps were ediled using Adobe Pholoshop Venion 7.0. The georeferencing of the localities 
wilhout coordinales (colleclions done before The use of GPS as sTandard praclice) was perfonnd using the progrmn 
GEOlocate yersion 2.02 (Rios & Bm1 2010). and Google Eaflh-20 11. Some localities were nOI georeferenced due 

10 lack of accurale dma on Ihe labels. The localities were georeferenced using the coordinales formM (Iatitude and 
longinld",) in d",cunal degrees. because this is the only fonnat wilh which Ihe maps can be made in ArcView GIS 

\"ersion 3.2. 
AbbreúMions: ALE. anterior IMeral eye,: AME. alllerior median eyes: FAC. fi:ontal apophysis of chelicerae: 

MSc. median seplUm of epigynum: .PAH. prolatero\"entral apophysis of bulb: .PLE posterior IMeral eyes: .PMc . 

posTerior median eyes: PP. pore plales: SAC. sclerotized apophysis of chelicerae VAE. velllral apophysis of 
epigynum: VAF. yentn xlistal apophysis offelllur: VPP. velllrobasal prolUberance ofprocursm. 

Taxollom y 

Pholridaf' C. L. K och, 1850 

IXc/Jela Hube!", 2000 

Typf' SIH'rif'S: lxchela !urcula (F. O . Picbrd-Cambridge. 1902). origimlly described in Coryssocnemis Simon. 
1893: by original designation (Huber. 2000) . Type locality: 1 female holotype from Tecpalll in Ihe Región de los 
AlTos (Cerro Tecpam. Depaltmento Chimaltenango). Gualemala. afOund 2300 m. ColI. Otto SlolI . Godman & 

SalYin ColI .. UI BMNH (F. O. Picbrd·Cmnbridge. 1902: Hube!". 1998). 
Tndllrlprl tllXJl! IKrhpfa sim(J/Ji (O. Picbrrl-rmnhri rlge. 11\99. lKrhpfa ahPrnafhyi (Gensch, 1971 ). lKrhpla 

!urcula (F. O . Picbrd-Cambridge. 1902). Ixchela pecki (Gerlsch. 1971). lxchela pladda (Gmsch. 1971). Ixchela 
mixe new species. Ixchela huberi ne\\' species. /xchela juarezi new species. /xchela grix ne\\' >pecies. /xchela taxco 
ne\\' species. lxchela fmnckei ne\\' species. brchela tzotzil ne\\' speCles. Ixchela santirunezi new species. Ixchela 
huasteca new species. and Ixchela viquezi ne"l\' species. 

Dillgllosis: Distillguished by Ihe prolalelOyentral apophysis of the palp bulb of Ihe mal", (PAB) (Figs 26. 38. 
66): by The apical-dofSal spine-shaped projeclÍon on Ihe embolus (alTow Fig. 25: 53. 65): by the apical-yenlal 

projection on the embolus (alTow Fig . 26: 37. 53): by Ihe curved spine dislally on prOCUl"SlLS (Figs 25. 37. 53): by 
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Ihe yelllral promberance wilh long selae on the procursus (VPP) (Figs 25. 37. 65): by the conical. straighl and long 

procursus. wide basally (Figs 25. 37. 53): by the sclerotized small aud sub-dislal spiue on the embolus (alTows Figs 
38.55. 80): and by the frontal apophysis of chelicerae on males (FAe) (Figs 22. 3~. 75). 

Dl'sCI"iptiou: Total length -4 .5- 10 mm (prosoma+opislhosoma). Sexual dimOlphism slight. Carapace with 

coloration pale yellow. lighl orange. beige or pale brO\'ll. Carapa<:e wilh marginal brO\'l l or gray spots on some 

spe<:ies (Figs. 32. 61. 73). absellt or inconspicuolls in others (Figs. 20. 48. 87) . Clypeus brown. yello\\' Ol" orange. 
wilh a \Vide. d..'U·ker longitudinal region on some spe<:ies (Figs. 51. 64) or without it in other species (Figs. 23. 33). 

Male clypeus IUllllodified (Figs 23. 33. 51 ). Ocular region moderately eleYated. with eight eyes (Figs 19.20,23) . 
Ocular region dark brO\\l l or dark OI·ange. darkened posleriorly. near ¡he foyea CFigs 32. 48. 61). Foyea of the 

cafllpace wilh ilTegular brown or gray region aroluld (Figs 32. 48 . 61): Ihis regian wide in some species (e.g. 1. 
furcu /a. 1 simom) (Figs 32. 73). or thin in others (e.g. 1. pecki. 1 mixe) (Figs 48. 87). Female chelicerae 

lUllllodified. Male chelicerae Wilh SAC on some species (e.g. 1 abemathyi. 1 p/acida) (Figs 21. 74). yestigial (e.g. . 
1. sillloni. 1. tzotzil) (Figs 74. 162): or absent (e.g. 1. furcu/a. 1. huben) (Figs 34. 100) . Some species with SAC 

distally on FAC (e.g. 1 pecki. 1. mixe) (Figs 49. 88). Slennull wide. fllsed to the labiulll. Endites larger than wide. 

with retrolateral apophysis on males. absent on females. Labium and endites pale distally. Male palp with femur 
conical. wider distally than basally. wilh VAF (Figs 25. 37. 53). except I.mixe(Fi g. 91). Male palp with tibia wide. 

wider distally Ihan basally (Figs. 37 . 53. 65). Palp larsus dorsally wilh IWO distal apophyses (alTows Fig. 36). Tarsal 
organ exposed (e.g. 1. furcu/a) (Huber 2000). Bulb rounded and 'Nide (Figs 24. 26. 52. 54). Embolus conical and 

wide (Figs 2:5. 26, 6:5. 66). Emoolus \\'irh rwo darker. longimdinal sc1erorized lines. one dorsal (alTow Fig. :52. left 
alTow Fig . 53). and anolher YeIllral (righl atTOW Fig. 53) : the \"(~!ltral one projected from PAB (Figs 25. 37. 53) . 

Legs long and robusl. tibia 1 (lenglh/diameler) (lid) aOOm 20-60: leg fonllula 1423 inmosl of Ihe species. in some 

species 1243. Legs yellow. oran~e. reddish 01" browuish. darker on femora . Femor3. libiae and metararsi wilh eighl 
longinldinal rows of oblique setae. eyenly spaced around Ihe circUlllference. Le~s with few small yel1ical selae 

along and arolUld. without spiues Ol" cUly ed selae. Three IJichobothria on tibiae l. proximal. wilh Ihe retrolateral 
Irichobotlui1l Ihe m05t disl1ll. Leg5 with numerous dark rings on femor1l 1lnd tibi1le' in some' specie5 (e.g. 1. 
abemathy i. l. twtzil) (Figs 1. 12) and iu others wilhout nUlllerous rings. but with at least one basal ring aud oue 

sub-distal r iug on femora and tibiae (e.g. 1. simoni. l. huben) (Figs 4. 6). Opisthosoma pale or dmk bIne. gray or 
pale greeu. with small while SpoIS: globular in some species (e.g. J furcu/a. l. pedo) (Figs 31. 4 7). aud conical in 

olhers (e.g. l. abemathy i. J simom) (Figs 19. 72). Opislhosoma larger than high. except in J mixe where it is higher 
Ihaulong (Fig. 86). Male gOIlopore without epiandrous spigots (e. g . 1. furcu/a) (Huber 2000) : gonopore plate oYaI. 

s'lllal"e 01" lI"llpe70i<lal. F.pigyTlulll wilh <liffere1ll slmpes. wirh lliliren m unpail"e<l. apophysis_ long m smal1 apophyses_ 
wider thanlarge or larger than ",ide (Figs 28, 39. 56. 69. 95), Epigynum intemally with wide. paired PP. with MSE 

belween PP (Figs 29. 40. 57) : most of the spe<:ies wilh sac-shaped concayilies bet\\'een MSE and PP (arrows Figs 

57. 70). except I. fmnckei. 1 santibanezi aud I. viquezi (Figs 156. 184. 212). Epigynum in some species wilh one 
small rounded pit (e,g, 1. taxco. l. franckel) (ano\\'s Figs 142. 159). 

Dist r iblltioll : The genus Ixchela Huber. 2000 is widely distributed from Nonheastem Mexico to Nicaragua. 
Ahhough in this work 1 haye not seen specimens from NicaragtJ.1. Huber (2000) examined one male of an 

tUldescribed species from N icamglm. Matagalpa. Fuente Pura. deposited in Museo Entomológico N icaraguense. 
León. N icaragua. 

l"últllnd H istol·Y: The genus Ixchela has a nanu·al dislribuuon in temperate cLmate zones. principally in pine. 
oak or pine-oak forest. berween 1000-2950 m of eleyation (Fig s 13- 15. 17. 18: Appendix 1). ahhough some 

species like Ixche/a santibanezi new spe<:ies was collecled in tropical rain foresl at 11 90 m (Fig. 16). aud l.juarezi 
new species was collected in a thomy sCl1lb foresl at 1900-21 80 lll. Although there has been a intensiye collecling 
allow eleyaliolls. il seems that the genus Ixchela only occms aOOve 1000 m of elention. while below Ihis eleyation 

only other genera such as Physocyclus Simon. 1893 and Psilocho!'us Simon. 1893 haw been collected. principally 

in deciduous IJ'opical foresto Be11l.hard A. Huber (per. C011l11l.) said thal Ihe high altitude of Ihe genus Priscu/a 
Simon. 1893 in South America seems 10 be a reli,t genus. Similarity. this could be the case for Ixchela. where again 

its high ele\"fltion distribution possibly reflec lS it:; relicmal staTUS. 

The spiders sampled dming new f1eldwork were found among fallen logs. OOlllders on the grOlUld. lUlder dI)' 
leayes of agaYe plants aud frequl!ntly on Iheir inegular sheet webs on embankments along road-cuts. specifically in 

shaded. moisl areas co\'ered Wilh rools and leaf·litter (Figs 15. 17. 18), In karstic zones. Ihe spiders are found in 

Iheir sheet webs fi:equelllly inside the caws (Fig. 14): on walls. boles in walls. r-mong boulders ou the floor. or 

REVISION OF IXCHELA Z(X)taxa 3608 (5) lO 2013 Magnolia Press 289 



12

among brst fOllllatiolls (staI3g111ites and colllmns) (Figs 1- 3. 5. 9). Although some specie~ l13ye been collected 

frequemly imide caws with relaTinly high densities. al1 species can be considered troglophiles 3nd not slrict 
Iroglobites or ',vilh conspicuous troglomorphic lllodiflcations (Figs 1- 12) , 

FIGURES 13--18. Typical habitah of ~pidel> of tite genu> IxcheJa Huber. 2000 froru Mexico. 13. Oak-pine f(lre~t. from Km 
227 Federal Highway #70 ed. San Luis Poto~i -Rio Verde, San Luos Potosi: IxcheJa abernarhyi (Gert~ch , 1970). 14. K:mtic 
zone in oak-pine fores!. Cueva del Bone!:o 3.5 km al E of Omiltemi. Guelrero : IxcheJa franckei !lew specie\. 15. Oal-pine 
fores! from Gruta\ de Arcotete. Chiapas: Ixchela lZolZiJ new ~pecie;. 16. Tropicalrnin forest out,ide of Cueva de la~ Abeja". 
Chiapas: IxcheJa samibanezi ne\'i specic5, 17. Oak-pille f(lres¡ ;l km t: of tmn-off \() Santa l11e\ del Monte, Oaxaca: Ixchela 

huberínew ~pecies, 18, Oak-pine fore~t a¡'"R.1ncho La Sot1adorn"", 6 km \V oiTaxco. Guenero: IxcheJa laxco ne\\" ~pecie;, Red 

arrow~ ;nd;ca¡~ Ihe 'pcc;fic l<><:al;O'" or microhab;ta" ",he,"" 'f'Cc;m,,,, of IxcheJa can be eolkcl~d in Ihe ficld, 
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Key fo idelltificlltiOll oC spt'cies oC Ixd leJa Hube!', 2000 

Malt's 

L Che!icerae with well deve-loped SAC (Figs 21, 49, 62) 

Che-lice-rae without or with inconspicuous SAC (Figs 34, 74, lOO) 

, 
9 

2 ( 1). SAC distaUy, ne-anhe- fang of cbe-licera (Figs 21, 62 , U6) J 

SAC on basal half of che-licera, apically üIl FAC (Figs SO, 89, 176) 7 

3 ( 2). Che-licerae with FAC cowcll and long (FlgS 22, 63, 137) 5 
~ __ ~_~ __ 1~~ • 

04 (3). Che-lice-rae- with FAC wide- basally with tip slightly cnr'ie-d (Figs 149, 150); e-mbo!us with basal protub!.'f"3nce- conical, e-nd­

ing in rol11ld tip ne-ar PAB (Tigs 153, 154); palp with small PAB (Figs 153, 154); pa:p femur wide- and short, 2X longe-r than 

",ide- (Figs 152, 153); distal spine- ofpooclU""Sns long, curved basally and straight distally (Figs 152, 153) 
.. . . . . . .. . .... . . . .. .. .. . . . . . . . .. . . . .. . . . . . . .. L\·c1,,!I.~ rr:lllckf'i Dew specie-s 

Che-lice-rae- W1th FAC small and narrowing e-ve-nly (Figs 204, 205); ~mbolus withont basa l protuberance- (Fig. 208); palp 

with large- PAB (Figs 207, 208); palp femur thin and long (Figs 207, 208) ; dista! spuw of poocnl"Sus long, straight basally 

and cur"l'ed distally J -shapro (Figs 207- 209) .... . ... IxcheJ.1 l "ÍqueLÍ nel\" <;p ecie-s 
5 (3). Palp fe-mur v,-,tliont vé"Iltral protuberallC5 (FIg . 25, 65), che-licerae- wltb FAC mode-rate, located 0".1 basal 0Ile- th!rd (FIgs 22, 

~ 6 
Palp femur v.ith a vé"lltral conica! protuberance- (arro\\' Fig . 140); chelice-rae- with FAC large- and curved, locate-d basa!!y 

(Fip;s 136, 137) ., ", . . . . .. . " . . . .. . . . " .... . h che!.1 ,;nco Del\" sprcie-s 
6 (5). FAC straight (Fig. 22); palp femur with relrolatera! faet'" with S€"veral S€"tae- m!"dially (Fig. 25); PAB straight and wide-, nOI 

fornung a dislinct notch bel1.'.eé"ll PAB alld embolus (Fig. 26). . .... , .... . lxchel.1.1bcrnmhJj (Gel' t.sr h, 1971) 

FAC slightly rmv!"d apically (Fig .63); palp fe-mnr with retrolaternl [3Ct' without se-tae medially (Fig. 65); PAB narrow and 
curvoo, fomúng a di<tinct Hotch 1x>twee-n PAR and '-'1n~olns (FiS. 66) ... " , .... . ... , ,/..-che/" pJ:.cid.~ (Gt'rlsch, 1971) 

7 (2). PAB small alld non-protmding (Figs 54, ISI); SAC daw-shaped, long and poinling forward (Figs 49, 175) 8 

PAB strongly de-wloped, diStillCtly protmding (Fig. 92); SAC hook-shaped, short, pointing towards e-ach other (Figs 

8S---90). ", . . . . .. . " . . . .. . . . " .... . . lxche/.? lIIixe De l\" sp ecil'"s 
8 (7). FAC short, localed shghlly dIStal lo lmddle- 01" chehcene (Fig. 50), SAC obhque ICt nud-lllle- 01" che-hcel1le (Flg. 49); SAC 

9 (1). 

10 (9). 

located inlhe- middle- of a large pale- palch (Fig. 49) ..... , ....... . . ...... , .. . . ..... Ixch¿.1 pedí (Gt'l'lsr li , 1971) 

FAC strOllgly de-veloped, localed on basal third of che-hce-rne- (Fig. li6) ; SAC paraile-I to mid-line of che-licerae (Fig . 175); 
SAC basal to a smal! pale palch (Fig. 17~) .. , ..... " ., , .... , ... . . .. " , .... . . , 

Che-licerae with SAC vestigial , bUl T€"adily distinguish!"d (Figs 74, 162) . 

Chelicl'"rae without SAC (Figs 34, lOO, 124) 

Palp fe-mur <2.S X longe-r Ihan wide (Figs 78, 192) 

Ixche/a S;lIUíb.1/JCLÍ De \\" ~pt'Cil'"s 

10 

" 11 
Plllp f .. mur >1.6 X 10lls .. r lhall wid.- (Fi8' 11 S, 167) 12 

11 (10). In lale-ral vie-\\", FAC short and blUllt (Fil!. 75); \'e-ntral -dista!!y, embolns with long and wide projection, !e-af-rnaped (Fig. 

80); marginal patteru of coloralioll e-ach side 0 11 carapact' distU1Ct, wide- (Fig. 73) 
.......... , ... , .............. , ...... , ...... , ., , ........ . . .. IXcJJCJ.1 5Ímoní (O . Pi rk a rd-C ambridgl'", 1898) 

In lateral view, FAC rolmded and protmding (Fig. lOO); vt'nTral -dishlly, embolus wilh long, Ihin, CllfVOO projeclion (Fig. 

191); marginal pattem of coloration each side- 0Il carapace diffuse-, n::rrow (Fig. 187). Ixchf'!.1 JWóls(Cca ne \\" <;p ecil'"s 

12 (10). FAC roWlde-d, b!nnl; wilb narrow base- (Fig. 113); frontal face- of cheliceT3e- angl~d, me-t'ting ru!"dially at oblique angles 
(Fig 112): palp femur distinclly angled un basal founh (Figs 115. 116): t'mbolns distally broad and blunl (Figs 115. 116): 
PAB long and thin , finge-r-like- (Fig. 116); in frontal vie-w, chebcerae- ~ven1y colored, pale- (Fig. 112) 

" . .. . . ... "" ... ... , " .... . . .. , ..... , . . . . . .. , Ln:heJ.1jwlfe:zi De l\" sp ecil'"s 

FAC conical; with broad base- (Fig. 162); fronlal face- of chelicerae flal, met'"ting ::nedially on Ihe- same plane (F ig . 162); 
plllp f .. mur nol II11SI .. d 011 baslIl founh (riss 167, 1611): .. mOOln. distally tap .. rins and "arrow (riss 166-1611); PAD wid .. -

bast'd and short, thUlllb-like (Fig. 16S); in frontal view, che-licerae- with FAC T€"gion dislinctly daJker, cOlltrastwg with pale-

basal and distal T€"gions (Fig. 162) , , ..... " ..... " ., , .... , ... . . .. " , . . . . . . , ...... , IXcJJCJ.1 tzouíJ ne \\" <;pt'Cil'"s 

13 (9). Che!icerae with a pale- fe-giOll distal to FAC (Figs 33, 304) ; FAC long, conical, c1aw-shaped distaHy (Figs 34, 35); PAB with 
a distinct me-dial conlriclion (Fig. 38).. .. .. . .. . . .......... . hcJJC/.1 fiu,u!.1 (F. O . Pi rkard-C ambridge, 1902) 

Che-licerae- witllont pale- region distal to FAC (Figs 100, 124); FAC wide-, short, blnnt (Figs 101, 125); PAB tape-ring e-ven1y, 

without a distincl me-dial c<Jnstriction (Figs 104 , 129) 1-1 
1-1 (13). In la leral vie-w, FAC wide alld nat apically (Fig. 101); rAC direcl!"d fronlally (Figs lOO. 102); FAC distal face- deuse-Iy S€"t­

oS€" (Fig. 101); palp femur ",,-ide-, <2.5 X longer thall wid<> (Figs 103, 104); palp bulb oblongaled (Fig. I~) 

l\rJIC!.1 h ulJCri De \\" ~pt'Cil'"S 

In lateral vi"""" FAC smal! and rolUlde-d ~pically (Fig. 125); FAC dir~te-d towards e-ach othe-r (Figs 124 , 126): FAC distal 
fae" ~Im,-""Iy ,el""" (Fig. \23), }'al}' ft"lu", lhiu, ::>3 X I""l!:t"llhau ", id" (Fig' 12S, 129), }'al}' l",lb lUUUtl,,1l (Fig. 129) 

.... .. IxcJJCJ.1 grix De l\" sp ecil'"s 

REVISION OF IXCHELA Zootaxa 3608 (5) ,O 2013 Magnolia Press 29 1 



14

F('mal('s 

l . Epig}1lU.Ill considerably longe-r tilan wid(' (Figs 41 , 95, 119) 2 
Epig}11lUll as long('r as Wlde or sligbtly widel tilan long (Figs 28, 56, 82) 5 

2 (1). Epig}lllUll with a singl(' long apophys is or withoul apophysis (Figs 121, 185) 3 
Epig}lllUll with paired apophySl's (Figs 39, 95) -1 

3 (2 ). Epig}lllUll wilh a v!.'tltral apophysis, veT)' long, clU'"",d and conica! (Figs 11 8- 121); witholll pale ft'"giOll <.lid wilhont a COll ­
cavity in posterior part (Figs 119, 121) h C/¡('J.ljU;¡rní ue \\" specie~ 
Epig}11lUll wilhoul apophysis, pear-shaped in ventral vi('w (Fig. 183), with a smal! pale region in posterior par! (Fig. 183), 
wilh a posterior concavity in laleTa! view (arrow, Fig . 185) [XC/¡d.1 Sil/UiOOIl('7j ue \\" ~pecies 

-1 (2). Epig}llUlll wider anteriorly, wilh VAE c10se tog('th('r (Figs 43, 44); VAE in anlerior par! , wilhout rounded protube-rrulC(, 
(Figs 39, 41, 43, 44) h C/¡(,/.l fillWJ.l (F. O. Pick~l'd-Cambl"idge, 1902) 
Epig}lllUll wid('f media!1)', witil VAE separattd frolll each olhe-r (Fig. 94) ; VAE 011 anterior rolUlded protUbe-rrulC(, (Figs 94, 
95 , 97) Ixc}¡(,/;¡ mixe lle \\" species 

5 ( 1) . Epig)lllUll with 11 co=picuous conicnlnpophysis mcdinlly (Figs S9, 84 , 109, 133) 6 

Epig}lllUll witholll a conspicnous apophysis (Figs 30, 71, 145, 1~8 , 172). 11 
6 (5). Epig}lllUll triangular in vf lltral úew (Fig. 82) . ... . ..... .. .... . ..... Ixc/¡d.l sin/VII; (O. Pick~l'd-Cambl"idgl'", 1898) 

Epig}lllUll subquadrah' in v!.'tltra! vü'w (Figs 56, 107, 13 1, 196, 211) 7 
7 (6). Epig}lllUll triangular, poinled in frontal Úl'"W (Figs 106, 130) 8 

Epig}lllUll subquadrat(', bllU11 in frontal vi('w (Fig. 58) Ixchd.l pedí (Gl'"l"tsr ll , 1971) 
8 (7). Epig}lllUll with distal pit (Figs 210, 2 11); PP !onge-r Ihan wid(' (Fig . 212) IxcheJ.l ¡jquezí ue \\" specil'"~ 

Epig}llUlll witholll distal pit (Figs 106, 130 195); PP wide-rlhalllOllg (Figs 108, 132, 2(0) 9 
9 (8 ). Epig}lllUll in frontal view with !ate-ral roUllded prolube-rancl'"s (Figs 194, 195) IxcheJ.l/w;¡SICC;¡ !le\\" specil'"s 

Epig}lllUll in frontal vil'"w withoullateral protube-ranc('s (Figs 106, 130) 10 
10 (9). Epig}lllUll with apophysi; basal!y (Figs 131 , 133) . Ixc/¡e/a grix !le\\" specil'"s 

Epig}llUlll with apophysis medially (Figs lOí , 109) hcJH'J.l JlIllH'ri nl'"W S l)l'"cil'"~ 

11 (5). Epig}lllUll triangular and withoul rolUlded apical, late-ral corn('rs JI frontal vi('w (Figs 142, 159) 12 
Epig}llUlll squarl'" and wilb rolUlded apical, lateral corn('rs in frontal vi('w (Figs 27, 63, 169) 13 

12 (11). Epig}lllUll highe-r tban wld(' in frontal view (Fig . 142); l'"pigynu:ll with anterior!\Vo third dark, post('ri()f lhird pale (Fig. 
14~) hchl'b ¡.l' ·C" "P\Y 'llPcip, 
Epig}llUlll wide-r than high in frontal view (Flg. 159); epigymllll with anterior half pall'" and dislal half dark (Fig. 155) 

Ixchd.l fril/ldwi !le\\" specil'"s 
13 (11). Epig}llUlll in frontal vi('w, wilh distallllarginconcaw (Fig . 68) ; epigynlUll \\'ith!\Vo lal~ra! promin!.'tlt comers (Figs 68, 69, 

71 ) .lxcJH'J.l pl.1Ciál (Gert~(h, 1971) 

Epig)lllUll in froutal view, with distal margin conve.'l (Figs 27, 169) ; l'"pigyUUlll without promin!.'tlt COTll(']'S. 14 
1-1 (13). Epig}lllUll in frontal vi('\\' \\'ith posleromedian area exl('nding be- yond posterior lllargin (Fig . 27); epigynlUll wilh small, 

rolUlded pil Oll posterolll('jian al1'a (Figs 27, 28); epigynUlll oval tu \'\'ntral vil'W, Widef basany than distally (Fig. 28) 
Ixcf¡('I.l .1bcm.1lJJ)i (Gl'"l"tsr ll , 1971) 

Epig}lllUll in fronlal vi('w with posle-romedian area not l'"xll'"nding be-yOlld poslerior Illargin (Fig. 169); ~pigyllUlll wilhout 
small, rol.lnded pit on posleroml'"dian al1'a (Figs 169, 170); epigynulll tmp('zoidal in v!.'tltral vi('w, \\ide-r dislally lhan 
basally (Fig. 170) IxcheJ.l fW¡ziJ !le\\" specil'"s 

Ixchela abemathyi (G('l"tsrh, 1971) 
Figure:;. 19- 30 

Coryssocnemis abernalhy í Gel1sch. 1971 : 56. fig~ 19- 22 (d~ ~ cription 0'. ::: ). 
Coryssocnemís abernalhyi Gel1seh 1973: 147 (recle,eription (f ). 

Ixchela abernalhy í Hubcr. 2000: l ~ 3 (e\' . ::: tnlllsfer from COly<,socnemis). 

Typ(' d:lta: MEXICO: San Luis Potosí: I l' holotype. 1 + panllype (AJ\lINH) (nol ('xamined) [3 0 Jrultlaty 1969 : \V. 

ElIiot. D . Hon~a. M. Abemathy] from Sotano de Abemalhy. \VofValle de 101> fantaMlla l> [- laI 22,0796" . lon -

100,6355°]. 

:\fntl'l"ial exa mittNI. MEXICO: Cmhuila: 2 immaull'es (AMNH) [5 JtUle 1966: J. Reddell] fmm Cueva de las 
Vigas 20 km E of Atteaga (lat 25.4609°. Ion - 100,6502°. 2271 m). fotllld hanging from web along walls. I inlluanu'e 

(TMM-UT In\". Zoo. Coll. # 10.335) [3 September 1995: A. Cobb] fmm Cue\"a de Los LlanÍlos. 5 km N\V Mesa de 
La Tablas (lal 25.2588°. Ion - 100.3 535°. 2540 m). 2 inlluaull'es (TMM-l r r In\". Zoo. Coll, # 10.336) [16---1 7 July 
1993: P. Sprouse] from Cuen de Los Llanitos. 1700 m N ofLos Llanitos. 5 km NW Mesa de L1S r abIas. Ejido el 
POlrero (Ial 25 .2588°. Ion -100.3535°. 2540 m). Nuevo León: 1 O (A.MNH) [24 August 1973. D. f-..IcKenzie] from 
SOlano de Rancho Nue\"o N o. 4 (131 23 .8640°. Ion -99.4154°: 1754m). 1 c{ (AMNH) [13 October 1987; P. Sprouse] 

from Cue\"a de la FOlja. I km N Chupaderos . 9 km \V ofDulces Nombres. I inlluanrre (AMNH) [14-15 JuIy 1986: 
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P. Sprouse] frolll Cueya de la FOIja No. 2 .. Chupaderos. 2 immauIJes (Al\1I\'H) (22 March 1988: A. Cobb] frolll El 
Techito. 2.5 km S Ejido Cuauhtemoc. 6.5 km S ofReYilla. 1 '"" (A~-[NH) [24 August 1973: R . Jameson] from SOlano 

de Rancho Nueyo No. 3 (1at 23.8640°. Ion -99.4154°: 1754m) . 2 ~ + . 1 immamre (AMNH) (22 August 1973: R. 
Jameson. D. McKenzie] from Cue\"a de Rancho Reúlla. 1 + .3 immauIJes (AIvINH) [21 March 19S9: G Veni. A. 
Cobb] from Cueya del Pol\"o Tempestado. 1 ,.{. 1 + (TMM-UT In\'. Zoo. Coll. # 52.510) [28 Dec<!mber 2004: J. 
Kennedy. C. Whimey] from CueYa Tronco Muelto. Mesa Colorada. Ejido de Lagtllla de Sanchez, Mtlllicipio de 
Santiago. 1 + (TMM-UT In\". Zoo. Coll. # 18.272) [22 Nowmber 1999: A. Guevara] fi:om Pozo de Femando. 4 km 
S\V El Refugio. 1 Íllllllamre (TM1vI·UT Inv. Zoo. Coll. # 51.642) [31 December 2001: P. Sprouse] frOlu Pozo Nazca 
(PEP529). Chupaderos (1at 23.9700°. Ion -99.6555 <>: 1995 m). Municipio de Zaragoza. 1 ~ (TMM-UT Alth. Cat. # 

6.809) [28 Nowmber 1981: P. Sprouse] from Poza de las SardÍlms. 400 m N Rancho Nue\"o FireTow~r. 1 + (TM1vI­
UT In\'. Zoo. Coll. # 24.131) [25 Noyember 1999: C. Sa\'yas] fmm Pozo Milenio (PEP432) (Ial 23.8463 <> . Ion -
99 .6869°: 2800 m). Santa María de A.uiba. 20 km SE of Garza. 1 eS (TMM-UT Iny. Zoo. Coll. # 24.081) [22 
Noycmbcr 1999: F. Vanoyc] from Pozo Caldo (PEP440) (lat 23.8540°. Ion -99.6879°: 2800 m). SanTa Mruta dc 
Auiba. 20 km SE of Zaragoza. 1 .~ (TMM-UT In\" Zoo. Coll. # 10.312) [23 December 1996: J. Richru'ds] fi:om Pozo 

Seta. 3300 m NW Rancho Nuevo. 1 + (TMM-Ur hl\". Zoo. Coll. # 10.315) [21 Noyember 1994: R. Sa\"vas] from 
Pozo Nido de la Rata . 1 ~. 1 immanIJe (TMM-UT hlY. Zoo. Coll. 1# 10.321) [25 No\"ember 1993: C. Sav\"as] from 

Pozo Piso Falso. 2.5 km SSE ofLa Escondida (Iat 24.0860°. Ion -99.90il O). S:m Luis Potosí: 3 + ~ (CNAN 3345) 
[13 May 2010: A. Valdez. O. Fnmcke. J. Cmz. C. Santibal1ez] frOIll Km 22 7 Canetera Federal No. 70 Cd. San Luis 
POTosí-Río Verce (Ial 22.0884<> .lon - 100.6502": 2344 m). 5 illlmallues (CNAN 3346) [13 May 2010: A. Valdez. O. 
Francke. J. Cmz. C. Santibál1ez] from caye of The To\\"n named "Km 58" (1al 22.02°. Ion -100.6015°: 2298 m). 

Municipio Villa de Zaragoza. 2 + + . 1 inllllallu"e (AlvINH) (7 March 1972: J. Cooke] from SOlano de las Golondrinas 
(Iat 2 1.5998°. Ion -99.0990°: 856 m). Valle de los Fantasmas. 1 'f. . 1 inullanu'e (AMNH) [30 Jamlaf)' 1969: W. 
ElIiot. D. Honea. M. Abemathy] from SOlano de AbemaThyi, W of Valle de los Fantasmas (1.11 22.0784°. lon -
100.6360°: 2450 m). 2 .:r.1' (Al\1NlcI) [28 No\"ember 1968: W. ElIior. J. Jarl] from Unnamed 30· foot-Iong ca\"e. 1.2 

km S of San Fmncisco. 1 ~ , 2 'to + . 2 Ílumamres (AMNH) [29 Noyember 1968: W. ElIion. J. Jarl. S . Calhey. M. 
Bm'k] from Somno de las Golondrinas (1al 21.5998°. Ion -99.099<>: 856 m). Valle de los Fantasnlas. 2 immauIJes 
(AIvINH) [18 May 1972: \V. ElIiot] from Cueva d~ los Caballos(1al 22 .0878<>. Ion · 100.6581<>: 2431 m). 30 km ESE 

San Luis POTosi (3000 m). Municipio Zaragoza. 1 ~ (A!vINH) [17 March 1972: W. ElIiott. R. Mitchell. J. A. L. 
Cooke. G Campbell. G Gra\"es. M. Bro\\"nfield] from SOlano de las GolondrÍllas (lat 21.5998<> . Ion -99.099°: 856 

m). Pueno Altrullira. 40 km E San Luis POTosí (3000 m) . 'E.1I11aulipas: 1 Ílumamre (AMNH) [24 August 1973: R. 
Jameson. D. McKenzie. F. Perel] liom Cueva T~colote (lat 23 .8941 <> . Ion -99.4527<». 3 immauu'es (AMNH) [20 
April 1980: D . Honea. J . Will iams] frotll Pozo Ciego. 1.5 km N COIU·ado. 1 + (AlvINH) [1 No\"ember 1979: P. 
Spmuse] fmm Pozo del L1ganijo 0.5 km S\V Fire Tower. 1 inlluauu"e (AMNH) [16 Apri11979: P. Sprouse] from 
SiSTema Purificación. Entrada de los Franceses. 3 immaTmes (AMNH) [1 i Mrudl 1979: G ATkinson] from Entrada 
del Vienlo Baja. 1 + (A~1NH) [22 March 1979; D. PaTe] from CUe"ya del Musgo. 1 + (ANINH) (25 Apri1198l: P. 
Sprouse. T. Treacy] from Cue\"a del Bonego. 0.5 h u S Conrado CaSTillo. 1 ~ (WiTh ()YÍsac) (Al\1I\'H) [24 Apri11981: 
P. Sprouse] from Cueva X. COluado Castillo. 1 4' [28 March 1978: A. G Gl1Ibbs. P. Sprouse. T. Treacy. S. Balsdon] 

from Cueva X. COluado Castillo. 1 + (AMNH) [25 October 1979: T. Tracy. P. Sprouse] fwm Sistema de 
Pmlficación. C()Juado Castillo. 2 ++ (AMNH) [27 NOYember 1979: J. Lieberz. P. Sprouse] liom Sumidero de 
Oyamel . 1 '"" . 1 inllUalme (AIvINH) [10 April 1980: D. Honea . D. Pate] from Sistenla Pmlficación. Sumidero de 
Oyamel . 1 inlllJaulJe (AMNH) [4 Jmle 1980: P. Sprouse. T. Treacy] liom Cueya del Pedemal. 2 km N Comado 

Castillo. 1 + _ 1 immamre (AtvINH) [14 March 1979: D. Pale. P. Sprouse. T. Treacy. L. Turpin] fmm Cueva del 
Bllnco. 1 ({ (AMNlcI) [15 Janumy 1971: J. Reddell. \V. Elliot] fromCuen Chica de la Pena . 13.5 km h'W ofGomez 

Fallas. 2 inlluanlJes (AIvINH) [Aplll 1980: D. Honea. J . Williams] fi'om CUe\ 'a del Alacran. 1.5 km N Comado 
Castillo. 1 inlllJaIlu'e (At'\1NH) [Dale?: Colleclon?] fi"Olll CueYa de la Capilla. 11.5 km hiNE Gómez Fallas. 1 ;; 
(AIvINH) [28 No\"ember 1986: P. Sprouse] fi'om Cueva de los Chirl"iones. 3 km NW Los San Pedro 1 ~ (Al\1NH) 
[Maldl- April 1978: A . G Gmbbs. C. Ediger. P. Sprouse. T. Treacy] fi'om Comado CaSTillo. 2 inlluauu"es (Al\1NH) 
[19 April 1980. T. Treacy. D. PaTeo L. Clarfield. L. \ViII] from Cue\"a de Re\"illa. Re\"illa (purificatíon Al·ea). 2 
inlluaUlJes (A11NH) [OclOber 19i9: P. Sprouse] from Entmda del Viento Baja. Cü11rado CaSTillo. 1 ,.:1 (TMM-UT 
Anh. Cal. # 6.811) [19 March 1982: D. Honea. J. Williams] from Cueya del EqUÍllOccio. 500 m N Comado Castillo. 
1 (H\lIl'\lf -HT Al1h . Cat. # ó.RI2) [ó Apli119R2: C~ Ati.:inson] fmm ClIeVfl <le lfl 0117f1. O.) km N Cf1nra<lo Castillo 

1 inlluaulJe (ThIM-UT Alth. Cal. # 6.813) [6 April 1982: P. Sprollse] frOlll Cueva de la Onza. 0.5 km N COluado 
Castillo. 1 + (TMM-UT Alth. Cal. # 6.810) [15 March 1982: P. Sprouse. T. T Sprouse] from Pozo de An ecife. 800 
m NE Rancho Nue\"o (1.11 23.9438°. Ion -99.4745~: 2240 m). 

REVISION OF ¡XCi/ELA Zootaxa 3608 (5) lO 2013 Magnolia Press . 293 



16

24 

27 

FIGURES 19--30. Ixchela abernalfrri (Gemch. 1971). Male: 19. Habim~.lmeral \iew. 20. Campace. dol'>:l1 vic\\'. 21. Chdicerac. 

fronml vicw. 22 . Chdicerae. latCTIll \iew. 23. Campace. frontal \iC'\v. 24. Bulb aud proclU"<'US. dof'>.11 \icw. 25- 26. Left palpo 
retroL,leral and plUlalcral \"iC'\vs respcctiydy (anuws illdicalc lhe apical-dot".al projcclioll spine-.. ha~d 011 ¡he cmoolus. and Ihe 
apical-nntal projection rcspcctivdy). Fema].:: 27. Epig)'lllU1L fromal vic\\'. 28. Epigymun. vcntral vic\\'. 29. Epig)'lllUlI. oor<,a1 

vicw. 30. EpigYllum.left latcml \ -it"\\'. Scab: 1 mm (Fig~ 19. 21. 23 . 25. 26). 0.5 mm (Figs 20. 22. 24. 27- 30). 
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Diagnosis. Resembles to ¡ placida. distinguished by FAC slraighl (Figs 21. 22): palp femur conica!. wider 

Ihan! placida(Figs 25. 65): PAB rounded and bigger than! placida (Figs 26. 66): and by Ihe epigynum \\"ilh three 
rounded angles at apex (Figs 27. 30) and with a small rounded pit on celllral apex (Figs 27. 28). 

Dt>suiption. i\'lllh·. (UIUlallled 30-fool -Iong cave. 1.2 km S of San Franc isco). Prosoma: Carapace yellow. 
liu'ee small spots on each side (Fig . 20). Ocular region brown. brown region around foyea. browll line from PLE 
loward fona (Fig . 20). Clypeus brown. dmler distally (Fig. 23). Chelicerae dark brown. darker on prolaleral palt 
and pale on slllall region basally: \\'ilh sclerotized and cUl"\"ed SAC (Fig. 21 ). Sten lUm brown. labiulll brown darker 
Ihan Slenlllm. pale distally. Endites dark brown. darker Ihan stel1lllm. pale dismlly. Legs: Coxae pale yellow. brown 
distally on prolateral and retrolateral pans. Trochanters brown. Femora yellow. with about 10 brown rings on femur 
I. 7 on II. 5 on III and 6 on IV: remora dark brown dislally. Patellae brown. Tibia yellow. 6--7 brown rin.2s on tibia 
I. 5--6 libia II. 4- on III and 5--6 on IV. Metatarsi and larsi Ol·ange. Opisthosoma: Conical dislally. larger than high. 

pale blue colomtion (Fig. 19) . Plate of genilal gonopore square. Palp: F emur wilh VAF (Fig. 25). Procursus long. 
VPP wilh long setae: cur\'ed spine distally (Fig. 25). Tibia with l\\'O long setae dorsodislally. Embolus wide and 
long. with spine dorsodistally aud cur':ed projeclion velllroapically (Figs 24-26). Measurements: Totallength 9.40. 
Carapace 3.45 long. 3.2 wide. Clypens 1.30 long. Diameter AME 0.16. ALE 0.19. PME 0.22 . PLE 0.26. Distance 
ALE-PME 0.19. PME-PME 0.34. Leg I missillg. tibia II: 11 .80. tibia III: 9.50. tibia IV: 11.75. Tibia I lid: missing. 

Ft>IDIlIl'. (eNAN 3345) . Similar 10 the male. differences: Prosoma: Clypeus with X-shaped brown mark. 

Epigynul1l: \Vider tllan high and long (Figs 27.28.30). PP triangular: MSE wide. posteriorly not 101lching PP (Fig. 
29). Two sac-shaped conca\'ities belween MSE and PP (Fig. 29). Measurel1lents: Totallength 9.20. Carapace 2.85 
long. 2.60 wide . Clypeus 1.05 long. Diameler AIvIE 0.12. ALE 0.24. PME 0.20. PLE 0.22. Distance ALE-PME 
0.18 . PME-PME 0.26. Leg 1: 43.06 (femUf 11.25 + patella 1.13 + tibia 11.56 + metatarsi 14.25 + tarsi 4.87). tibia II: 
8.50. libia III : 6.81. tibia IV: 8.55: libia I lid 30.33. 

VlI.riatioll. Males and felmles haye \'ariation in size and coloralÍon. e\'en in specimens of each sex and from 
Ihe same population. some specimens llaye legs brown and other specimens dark orange. Some specimens haye 
rings on femur more marked than otIlers. Some specimens ha\'e opisthosoma gray and olhers yellow. Male tibia 1: 
20.81 - 21.00 (.\= 20.90) . F emale libia 1: 11.25- 13.87 (,F= 12 .91) . 

Natul"al Histor:o. TIle specimens from km 227 Canetera Federal No. 70 Cd. San Luis POlosi-Río Verde. San 
Luis Potosi. were collected in a karstic zone with pine-oak forest: the spiders were on !heir sheet webs among 
bonlders and under fallen logs (Fig. 1). The specimens from caH of the IOwn named "Km 58"". Municipio Villa de 
Zaragoza. San Luis PO!osi. were collecled also in a karstic zone wilh pine-oak forest: the specimens were collected 
in the enlrance and around 5m illside Ihe ca\'e. on Iheir sheel web'i on walls and alllong boulders on the floO!". 

Distributioll. MEXICO: San Luis Potaií. Talllaulipas (Gensch 1971. 1973). Coa.huila. Nuevo León (Fig. 85). 

IxclJela flll"wla (F. O. Pkkard-Cambridge, 1902) 
Figures 31--46 

Corys.socnemis furr:ula F. O. Pickard-Cmnbridge. 1902: 371. pI. 35. fig . 8 (de,cription ", ). 
Corys.socnemis furr:ula Krau>. 1955: 14. fig .. 22- 23 (de>cliption rf ). 
Corys.socnemis ¡urr:uJa Huber. 1998a: 63. fig~ 41- 51 (de'>Cription .:;'", ). 
Jxchela furr:uJa Huber. 2000: 153. fii. 92 (M' '" tmnsfer ffOm Corys.socnemis). 

Type data: GUATEMALA: Dept. Chil1laltenango: 1 + holotype (BrvrNH) (not examined) [about 2300 m. no dale 
(Stoll)] fi:om ' 'Tecpam in the Los Altos region" (Tecpan. Gualemala) (Iat 14.761460°. Ion -90.993791 °: 2290 m). 

~fatelial txamilled. GUATEMALA: Dept. Escuintla: 2 ;t:;t: . 3 ~ + (ArvrNH) [6 Febmary 1980: V. Roth] fmm 
San Vicente Picaya. near A.matitliin (la! 14.4144°. Ion -90.6369°: 1530 m). Dept. Sacatepequez: 1 -" . 5 ++ . 8 
immatures (Il'-iBio) [Date? Colls?] fom CelTo Alnx (lat 14.6164°. Ion -90.6332<': 2254 m). HONDURAS: Dept. 
Francisco Morazán: 1 .~ . 1 + (AMNH) [2 Octooer 1996: B . Huber] from Parque Nacional La Tigra. abont 10 km 
NE Tegucigalpa (Iat 14.212 1°. ion -87.0950°.1800--1900 m). 1 + (INBio) [28 September 2008: C. Viquez] (same 
locality) . 1 + (INBio) [24 September 2008: C. Viquez] from Oyuca. Dept. ?: 1 + (INBio) [30 Seplember 2003: C. 
Viquez] fi'om Celapre? road nucleus and walerfall. 1 ;l . 1 +. 1 jn\'(~nile (INBio) [4 0ctober 2003: C. Viquez] from 
Pro'que Nacional La Muralla . road Pizote. EL SALVADOR: Dept. Santa Afia: 1 + (AIvINH) [25 April 1951: O. 
Kraus] from Finca San Jorge near Sama Ana (la! 13.993950°. Ion -89 .551878°: 1000 m). 
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FIGURES 3 1--46. lxchela furcuJa (F. O. Pickard-Cambridge. 1902). Male: 31. Habitus. lateral \iew. 32. Carapace. dorsal \ie\V. 
33. Carupace. frontal view. 34. Chdicel1le. frontal \-iew. 35. Chdicern. lalel1ll view. 36. Bulb and procursus. dor..al vicw 
(alTOw~ indicale lhe t\Vo basal apophyses on dor<,al pan of procur<'II<') . 37- 38. Ld't palpo relrolateral and prolaleral view~ 

re~pecli\-dy (arro\\' indicale, the , clerolÍzed spine >ma]] and >ub-distal on the embolll<'). Female<,: San Vicente de Picaya: 
39--40. Epigynum. ventral and dorsal \-iew respectivdy. 43. 45. EpigYlllun. frontal and lateral \iew respe>:ti\-dy. Parque 
Nacional La Tigl1l : 41--42. Epig)TImll. ventral and dor<,al view respectivdy. 44. 46. Epigymull. frontal and lalel1ll view 
respectivdy. Scab: l IlUll (Fig .. 31- 34. 37-42) . 0 .5 111l1\ (Fig> 35. 36. 43--46). 
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Diagnosis. Resembles 10 l. santibanezi and l. mixe. distinguished from l. santib.-:mezi by FAC larger. clmv­

slHlped distally (Figs 31 - 35): by the pale region below ofFAC (Fig. 33.34) : by PAE larger. rotUlded and small. 

with a dislinct medial cOlllriction (Fig. 38): from l. mixe by the VAE anterior and paired. conica!. close toge!lter 
(Figs 39. >1 l. >1J- '¡6). 

D{,sfl'iption. :\ffll{'. (San Vicente Picaya). Prosoma: Carapace [ight Ol·ange. with Ihree irregular brown 

spots each side (Fig . 32). Ocular region dark brown: irregular and wide brown region around Ihe foyea from 

posterior part of ocular region 10 posterior margin of carapace (Fi~. 32) . Clypeus orange without lines or 
spots (Fig . 33). Chelicera .. wilhout SACo with long and cUlTed FAC (Figs 33- 35) . Chelic .. ra .. reddish in 

retrolateral parto pale region below FAC. dark orang .. aboye FAC (Figs 33 . 34). Stemum orange. without 

lines 01' spots: labium brown . Endites dark brown. paler dislally. Legs: Coxae orange. brown dislally in 
prolateral aud retrolateral part. Trochamers brown. Femora reddish. paler basally: distally w ith a wide ringo 
d:uk inconspicuous. Tibiae reddish. subapically wilit a wide dark ringo inconspicuous. Metatarsi brown. 

Tarsi missing . Opisthosoma: Globular. ~reen. slightly larger than high (Fig . 31 ). Plme of genital gonopore 

orange. wider than long . Palp: Femur conica!. with small VAF (Figs 37 . 38) . PIOCurSUS conical and long. 

spine small and dislally straight: VPP wilh long setae (Fig. 37). Embolus w ide and long. dorsally with apical 
slllall spine (Figs 36 38): with sclerotized spine small and sub-distal (alTow Fig. 38): n'ntrally with apical 
projection curnd and thin (Figs 37. 38) . Measurements: TOIallength 7.80. Carapace 3.30 long. 3.20 wide. 
Clypeus 1.15 long . Diameter AME 0.16. ALE 0.28. PME 0 .22. PLE 0.25. Dislance ALE -PME 0.19 . PME­

PME 0.33. Leg I: ? ( 11.87+1.40+12.06+missing+missing). tibia II missing. tibia 1Il' 6.95. libia IV: missing: 
libia 1 lid 20.10 . 

FNnnIl'. (Same dala as male). Similar lo the male. dilferences: Prosoma: Carapace orange. paler Ihanlhe maleo 

Clypeus brown. Chelicerae orange. darker relrolaterally. Slemum orange liglller Ihan !Ik' male. Legs: Coxae orange 
paler than male. Femora . libiae. m", lalarsi and tarsi orange. F",mora with wid", I'ing subapically. Tibiae with brO\\ll 
basal ringo aud wide brown ring subapica lly. Epigynum: Slightly wider ¡han long (Fig. 39). PP triangular laterally: 
MSE slendeI distally. ending in tip (Fig 4ü). VAE paired. conica!. long and wid", (Figs 39. 43. 45) . Measurements: 

Totallength 8.00. Carapace 3.00 long. 2.80 wide . Clypeus 1.00 long. Diametel' AME 0.13. ALE 0.27. PME 0.20. 
PLE 0.25. D,slance ALE-PME 0.20. PME-PME 0.32. Leg 1: ? (9.50+nllSsing+missing+missing+mis~ing) . tibia II : 

7.00. tibia III: 5.55. tibia IV: 7.60: libia 1 lid ? 

Variatioll. Males froIll San Vicente Picaya. Guatemala ha\'e Ihe darkest legs of all the males . Males from 
Cerro Alux. Guatemala aud La Muralla. Honduras ha ' .. e se\'eral brown spots arouad Ihe legs. specifically m 

Ihe insertioIl pOIll of each setae. more conspicuous in males from Ce!TO Alux Ihan males from La Muralla . 
Thcrc is discontinuous variation in the cpigyna. Ihc critcrion to assign thc fcmales into Ihc sa!llC spcc ics is 
¡hat the males from ¡he different localities had the same morphological characters without yariation in sexual 

struclUres (chelicerae and palps) . Females from San Vicente Picaya 8nd Cerro Alux (the nearest locality from 
Iype locality) . have long and wide VAE (Figs 39. 43. 45: see fig. 51 in Hub",r. 1998 from Pinajachel. 

Guntclllala). femalcs frolll Parquc Nacional La Tigra and Parquc Nacional La Mnrlllla havc slllall VAE. and 

epigynumlarger Ihan females from San Vicente de Picaya (Figs 41. 44. 46: see fig . 48. 49 in Huber. 1998). 
There is varialion intemally in epigyna: females from San ViceIlle Picaya haye MSE larger and PP larger than 
females from Parque Nacional La Tigra (F igs 40 . 42). Males: San Vicente Picaya (N= 2) . tibia l' missing . 
Parque Nacional La Tigra (N- 1). tibia 1: missing. Cen o Alux (N- 1) . libia 1: 10 .00. Parque Nacional La 

Muralla (N= 1). tibia 1: missing. Females: San Vicente Picaya (N= 2). t ibia 1: mi .. sing . Parque Nacional La 
Tigra (N= 1). tibia 1: missing. Ceno Alux (N= 2). libia 1: 9.50. 9.00. Parque N acional La Muralla (N = 1). libia 

1: missing. 
Natural I1istOl')': rrom Huber (1998): "TIle spidel's weI'e found in sheet webs close to the gl'O\lIld. Illostly in 

dark sheltered places. along creeh (Panajachel. Zunil) 01' footpalhs (parque Nacional La Tigra) . Wilen disn\.l'bed 
Ihe spiders fled into a ftulIlel tha! led into ¡he substrate. Illuch like agelenids. bUl with the difference Ihat Ihe numel 

\\'as the contmuation of the lUlderside of Ihe sheelweb" 
Dhtl'ibutioll. GUATEMALA (F. O. Pickard-CambIidgc: 1902. Huber 1998). J/ONDURAS (Hubc:r 1998). EL 

SALVADOR(Huber 1998) (Fig. 85). 
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b.:c}¡ela pecki(Gt'l'tsr h, 1971) 
Figures 47- 59 

Coryssocnemi! peckí G~rtsch. 1971: 58. tig~ 4-18 (description 0':,: ). 
Coryssocnemi! peckí Hubcr. 1998e: 595. lig. 8I (! ) . 
fxcheJa peckiHuber. 2000: 153 (rl'.'" trallsf~r ffllm Coryssocnemis). 

Typ(' da ta : AfEXICO: Chiapas: 1 ,{ holor)pe (nol exmllined). 2 ,{,.:l and 6 + + paraTypes (examined) (AMNH) [15 

August 1969: S. Peck. J. Peck] from Gmtas de Arcotete (lat 16.7254°. Ion -92 .5846°. 2323 m). 6 km E of San 
Cristóbal de las Casas. Municipio San Cristóbal de las Casas. 

:\'fa t(' r ial (,xl\min('d. MEXICO: Chiapas: :2 1 ~ and 6 '" + paratypes . 8 illunature~ (AlvINH) (,ame data as 
holotype). 4 inunauu'es (A11NH) [13 August 1969: S. Peck. J. Peck] frOIll CUeY,1 Rancho Nuevo (laI16.6673°.lon 

-92.5649°: 2~39 m). 10 km E of San Cristóbal de las Casas. Mtlllicipio San Cristóbal de las Casas. :2 ,~.J" . 4 + +. 
15 inunaTUres (CNAN 3347) [17 June 2011: A. Valdez. O. Francke. C. Santib¡Íl1ez, J. Cmz. R. Monjaraz. G 
Cont:reras. K. Zárate] from Cuen de Teopisca (lat 16.5455°.lon -92.4952°: 1825 m). Municipio Teopisca. 

Dil\gnosis, Resembles I. mixe. dislinguished by the shorT FAC wilh long sclerotized claws apical1y. larger than 

Imixe. almo,t on median part of chelicerae aboYe a pale region. inwardly directed. located on median part (Figs 

-19- 51): by PAB smaller than 1. mixe (Fig. 5-1): aud by epif!Ylla with an oyal and small ventral apophysis on amerior 
P¡ut (Figs 56. 58. 59). 

D{,sCI"iption, M all' . (CNAN 3347). Prosol1la: Carapace beige. withoUl SpoIS. with a pale gray region in d istal 

marginal pmt (Fig. 48). Ocular region brown: pale gray V-shaped around rhe fOYea (Fig. 48). Clypeus wilh a wide 

longiTUdinal brown region (Fig. 51). Chelicerae brown. with pale region in median part below FAC (Fig. 49). 
Stennun pale orange. darker distal1y; labium dark brown. pale distal1y: endites brown. pale dislally. and yel10w on 

Ihe retJ"Olateral apophysis. Legs: Coxae yello\\'. pale brO\\ll in prolateral and relrolateraJ parts. Trochanters orange. 
Femora bro\\11. paler basal and dislally: wilhoutnumerous rings. only a wide gt'ay rinf! sub-distally. iueonspieuous. 
Paldlae dark gray. Tibiae orange. paler distal1y: wilh a wide gray ring sub-distal1y. inconspicuolls . 1Ielatarsi and 

larsi orange. Opisthosoma: Globular. pale blue. larger than high (Fig. 47) . Gonopore plate gray. Irapezoidal. Palp: 
Femur yel10w orange. paler \"entrally: conical. VAF snull and c1llyed (Fig. 53). Patella ¡¡nd tibia dark orange. 
Procursus Ql'ange basal1y. darker dislal1y: conical. with distal spine slraight: wirh IWO dorsal basal projections (Fig. 

53). VPP wirh long setae (Fig. 53). Embollls conical. \Virh sderotized re lrolateral dorsal region longimdinal: 

sclerotized \"entralline longimdinal. projected from PAB (Fig. 53). Embolus with long and rhin spine distally (Figs 
53 55): 5ub-distally with prolateral sclewtized. e1ll"\"ed pl"Ojeelion (Fif!' . 55) . Alc.:IsuTCl1lcnts: Total length 6.10. 
Carapace 2.90 long. 2.70 wide . Clypeus 1.07 long. Diameter A.ME 0.07. ALE 0. 22. PME 0.18 . PLE 0.23. Distance 
ALE-PME 0.10. PME-PME 0. 29. Leg 1: 56.82 (14.87+1.15+ 14.37+21.81+4.62). tibia II: 10.62. tibia IlI : 8.80. tibia 

IV: 10.25: tibia 1 lid 39.16. 
FNn:t!{'. ceNAN 3347). Similar to Ihe male. differences: Prosol1la: Ocular rt!gion brown. lighler Ihan Ihe male. 

Clypeus wilh brown region longiTUdinal region. paler than on the male. Chelicerae pale brown. Stenllun pale 
OI·ange. paler than on the male . Labium dark brO\\ll. paler than on Ihe maleo Endites brown. paler Ihan on the male o 
Lcgs: Coxae yellow, paler Ihan on the male. Troehanters oJ"ange. paler Ihan on Ihe male . Femora, tibi ,le. metatm-si 

and larsi orange. paler than on the maleo Epigyllum: \Vider thanlong. brown (Fig . 56) . PP cUlyed. MSE wide. with 

big sac-shape concaYities between MSE and PP (Fig. 57). MeasuJ"ements: Totallength 6.10. Carapace 2.37 long. 
2.15 wide. Clypeus 0.97 long.. Diameter AME 0.07. ALE 0.20. PME 0.17. PLE 0.21 Distance ALE-PME 0.09. 

PME-PME 0.24. Leg I: 47.40 (12.50+0.97"'12.31 + 16.87+4. 75). tibia II : S.85, libia III: '.35, tibia IV: 8. 75: tibia 1 l/ 
d 32 .66. 

Variation. TIlere is \'ariation in colormion. Males ha':e ocular region. clypeus and legs darker brO\'ll than the 
felllllles. Mole tib in 1: 14.37 (missing: in rwo IllllleS). Femole tibio 1: 10 .62- 12.50 (x- 11.65). 

Natural Histo l·Y. TIle spiders were col1ecled illside rhe ca\'e about 60m from the enTrallce. in their ilTegular 
sheet webs on Ihe wal1s and among boulders and karsl fonnations (sta1agmites and columns) (Fig. 3) . The caye 

showed a high degree of IRlman disUlfbance. because rhe people rhat liye in Ihe nearby tOWI1 make religious 
ceremonies illside the caye. 

Dist ribution. MEXICO Chiapas (Gensch 1971) (Fig. 85). 
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FIGURES oH- 59. Ixchela pecki (Gelhch. 1971). Male: 47. Habitus. lateral vie\\'. 48. Carapace. dor .. al ,iew. 49. Chdicerae. 
frontal \"iew. 50. Chelicera.lateral vie\\'. 51. Carapace. frontal vie\\'. ~2. Bulb and procursm. dorsal ,iew (all"O,," indicate .. the 
dor .... ,1 sclel"Otized line on embolm). 53- 54. Left palp. retrolateral and prolateral ,ie\,'" respecti\'dy (all"Ows in Fig. 53 indicate 
the dorsal sclerotized line (Ieft all"O\\'). aud ventral ~clerotized line on embolus (right atrow». 55. Left embolu,. prolateral­
dor .... ,1 ,iew (atrow indicates the !>Clerotized "pine .. mal! and .. ub-diqal on the embolus). Fenmle : 56. Epigynum. \"Cntral ,iew. 
~7. FP;g}'lHl·". do .... ~1 ~;ew (~tTo\\' ;1l(I;c~te~ Ihe ~~c _~lmped CmlC~\';I;e, hehveen MSF ~nd PP). ~R. rp;gytt"m fm'll~l ",;e\\'. ';Q. 

Epigynulll.left lateral ",ie\\". Scale .. : 1 nUll (Figs 47. 48 . 51. 53. 54).0.5 nnu (Figs 49. 50. 52. 55- 59). 
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[xchela placida (Gt'l'tsch, 1971) 
Figures 60--il 

COl)'SS!Xnemls placloos Gel1sch. 19;1: ~;. figs 28- 29 (descliption .,. ). 
Corys.socnemis placida Brignoli. 1983: 161 . 
IxcheJa placida Hube!". 2000: 153 (8' ';: tnnsfer from Coryswcnemis). 

Typl' da ta : MEXICO: li>racruz: 1 + holOlype (Al\1NH) (nOl exmnined) [8 August 1967: J. Reddell] frolll Cueya 

de Ojo de Agua de Tlilapan (Iat 18.8065°. Ion -97.1014°. 1176 m). Mtmieipio Tlilapan . 
:\f:lt ~ lia l ('xamhll'd. MEUCO: Veracruz: 1 +. 3 immamres (ArvINH) [5 Janumy 1974: \V. ElIiott] from 

Sotano del Hombre Inúsible. Soledad Atzolllpa (lat 18 .7545°. Ion -97.1515°. 2109 m). Mtmieipio Soledad 
Atzompa. l :r . I inullalUre (A1v[NH) [5 Janumy 1974: J. Reddell. W. ElIio"_ R. Jallleson. D. MeKenzie] from 

Cueya de Mazalopa. Soledad Atzompa (Ial 18.7545°. Ion _9'.1515°: 2109 m). Municipio Soledad Atzolllpa. I 

inullahire (AJ..1NH) [June 1963: D . MeKenzie] from SOlano del Oztauatlilztaloa. 0.5 km NW of Tequila (Ial 
18.7324~.lon -97.0734°: 1705 m). Municipio Tequila. 1 inUllanU\! (AMNH) [6 August 1967: J. Reddell. T. Eyans] 

from Sotano de Sphodrini. Tequila (lat 18.7295°. Ion -97.ü71üo: 1679 m). Mtmieipio Tequila . 2 immatmes 

(AMN"H) [6 August 1967: J. Reddell. J. F!sh. T. Eyalls] from Roek Quany. 10.5 km 011 Tequila-longolica Road (lat 

18 .6823c. Ion -97.0561 °. 1920 m). I immature (AMNH) [5 Augusl 1967: J. Redddl. T. Evans] fmm Cueva de 
Opilionida. 1.6 km:'.J of Tequila (lal 18.7438°.lon -97 .0693°: 1860 m). 4 + + (2 wilh egg sac) (CNAN 3348-3351) 

[22 Janu.llY 2010: A. Valdez. O. Francke. C. Santib."Íl1ez. J. Cmz] fmm Cueva de Atlahuilapa CIat 18.7037°. lon -

97 .0855°: 1142 m) (oak-pine forest) . Municipio Atlahuilco. 5 00. 9 ++ , 5 inunanu\!s (C:'.JAN 3351) (same 
alllerior data) . 1 ,:r o 1 + (CNA_\! 335S) [U May 2011. O . Francke. J. Cmz.l. Hokma. (i COlllreras] (same alllerior 

10eality) . 1 + (TMM-UT Iny. loo. Col1. ;I 10.326) [25 Mareh 1995: P. Sprouse] from Cueva deXometla. 800 m E 

of Atlahuilco. Mmticipio Atlahuilco . Puebla: I ri . I ~ (ArvINH) [Januar? 1978: P. S. StJ'ickland] from Zoquitlán. 

2 .... Rin'"r Ca\'e (1m 18 .·B62°_ Ion _97.0201 0
: 2220 m). Municipio ZoquilLln. 1 .:r _ 1 't' (AMNH) [Janualy 1977: P. 

Striekland. P. Forsythe. F. Poer. J. Rodem~rker] fmm SOlano ofLog-Filled Sink. Zoquitlán. Municipio Zoquitlán. 
Diagnosis. Close relali\"e of 1. abemathyi. dislinguished by FAC sliglnly etllyed apically (Figs 62. 63): by palp 

femur sliglltly clllyed in dorsal-distal pmt (Figs 65. 66): by PAB clllyed and thinner. fonning a 1I0tch belween PAB 
and embolus (Fig. 66): by opisrhosoma le,s eonical (Fig. 60): by a wide blOwn regiolllonginldinal on clypeus (Fig . 

64). abselll on 1. abemathyi (Fig. 23): by haYing a single darker sub-distal ring on the femora. 1 abemathyi has 

numerous rings along femora and libiae: and by epigymun wilh rwo laleral promiueut comers (Figs 68 . 69. 71): in 
front,,1 \-ie-\\'. with distal margill COllca\-e (Fig. 68). 

D('scI"iption. Mall'. (CNAN 3352). Prosol1la: Carapace beige: oeulm' region br()wnish. wilh small pale brown 

region behind PME (Fig. 61 ): a wide dark brown re-gion arouud the fona (Fig. 61 ): and wilh lateral spots fused. 

fonning two longitudinal brO'.\1l blotches (Fig. 61). Clypeus with a wide louginldinal browa region (Fig. 64). 
Chelicerae bmwn. with SAC (Fig. 62). Stemum aad endites dark brown (Fig. 60). Labium darler browll thml 
stemum. distally pale. Endiles distally pale. Legs: Coxae pale yellow. small brown regioll in prolateral and 

retJ'olateral pal1s. Tl"Oehanters bmwn. Femora dark brown. paler basal1y becoming Ol'ange: without numerolls r ings. 
only " wide sub-diHal gray ring o Patellae dark gray. Tibiae. metalal1li "nd t" .. si bro\\'lI. pal~r than femoJ". tibiae 

wilh one gray basal ring and another one distally. Opisthasol1l<1: Semi cOllical. slighdy Im'ger than high. with cL1rk 
blue col()ration (Fig. 60). Gon()pore plate o\"al. Palp: Femur wilh small VAF (Fig. 65). Procmslls long. sigmoidal. 

wilh small aud cm'yed distal spine (Figs 65. 67). Embolus distally with dorsal spine-shaped projection: \-entrally 
wilh apical projeelion. thin and eUl"\"ed (Figs 65. 66). Measurel1lents: Totallength 7.30. Carapace 2.90 long. 2.85 
wide . Clypeus 1.1510ng. Diameter AME 0.14. ALE 0.26. PME 0.19. PLE 0. 24. Distance ALE-PME 0.18 . PME­

PME 0.34. Leg I 56.0 (15.50+1.23+14.25+19.62+5.40). tibia JI : 10.87, tibia 1II : 8.85 . tibia IV: 10.87. Tibia 1 Vd : 

29.1 2. 
FNllílh'". (CNA:'.J 3352). Similm' to the male. diffel\!nCes: Legs: Femore with wide gray sub distal ringo darker 

Ihan the male. Patellae darker gray than on Ihe male. Tibiae '.Vith basal and distal gray r ings darker than on the 

male . Epigynum: \Vider than long and high (Figs 68. 69) . PP with laleral conca\"ity: MSE thiu. with Y-shaped 
upside clown (Fig. 70). Long concaYities between MSE and PP (Fig. 70). Measurel1lents: Total length 8.70. 

Cm'apaee 3.50 long. 3.20 wide Clypeus 1.35 long. Diameter A...\1E 0.14. ALE 0.30. PME 0.23 . PLE 0.28 . Distanee 
ALE-PME 0.23. PME-PME 0.33. Leg I: 63.17 (16.37+1.50+ 16.00+23.(}(}-6.30). tibia II: 12.00. tibia nI: 9.50. tibia 

rv: 11.75: tibi" 1 I/d 31.75. 
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69 70 
FIG URE S 60- 71. Ixchela placída (Gemch. 1971 ). ?I.'¡ale: 60 . Habims. IatcI1l1 vic\\'. 6 L ("ampact. dor:>al vic\\". 61. Chdicerae. 
frontal vic\\'. 63 . Chdicera. lateral vic\\'. 64. Carapace. froma! "ieC\\". 65--66. Left palpo retrolatcTal and prolatcml \-iew~ 

rcspcctivdy. 67. Bulb and proCUf<.U>. dOf'>al vicC\\'. Female : 68. EpigyllUlll. fronml üew. 69. EpigyuUlll. vcntral vic\\'. 70. 
EpigyuUlll. dorsal \-iew (alTOw indicates ¡he sac-shapcd cOllcavities betwecll MSE alld PP). 71. Epigynum. lát laleral vic\\'. 
Scab: 1 nUll (Figs 60. 61. 64. 65. 66. 68- 71 ). 0.5 mm (Figs 62. 63 . 67). 
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Val'illtioll. TIle ophistosoma on some males and females is blue and on olhers is green in life. TIlere is minor 
yarialion in the lotallength in males. bUl among Ihe females there is a marked continuous yarialion. Male tibia 1: 
14 .25- 16.25 (x= 14.97) . Fema le libia 1: 10.00--17.00 (x= 14.15). 

Na tural Histol·Y. The specimens from Cueya de Atlahuilapa were collected on their sheet webs 5- 8 m inside 
Ihe cave. primarily close to the walls (Fig. 2). The specimens \Vere collected rdatinly close to each other. The caye 

had high humidity. ca 80%. and was fairly cold. because of a small rinr inside. The can is localed in a large 
karstic zone. in oak-pine foresl at 1142 m deyation. 

Dis tr ibution. MEXIGO: Veracruz (Gertsch 1971). Puebla (Fig . 85). 

Lrc/¡ela simoJ/i(O. Pir k ar d -C ambr idgf', 1898) 
Figures 72- 84 

Corys=cnemís símoni o . Pickard-Cambridg~. 1898: 237. pi. 31 . fig . 9 (descriptioll ", ). 
Corys=cnemís símoni F. o . Pickard-Cambridge. 1902: 371. pI. 35. fig. 7 (:;: ). 
JxcheJa simoni. Huber. 2000: 153 (r1' '" transfer from Corys=cnemis). 

Typ(' d ata. MEXIGO Guerrero: 1 + holotype (BMNH) (not examined). frolll Omiltemi [- lat 17.5564°. lon -
99 .6882°]. Municipio Chilpancingo [H. H. Smith]. 

:\fa t('l·ial ('Xamill ('d. MEXIGO Guerreru. 2 ,.t;! . 2 + +. 2 lll1111anl1·es CCNAN 3320) [25 January 2012: A. Valdez. 
O. Francke. D. Ortiz. J. Mendoza. G Contreras] from 2 km W of crossroad Omiltemi-Chautipan (lal 17 .5552°. lon -

99.7236°: 2448 m). MlI1ucipio Clulpanclllgo. 1 llUmanl1·e CCNAN 3321) [25 Janumy 2012: A. V:l ldez. O. Francke. D. 
Ottiz. J. Mendoza. G Contreras] fmm 1 km E of Onultemi (lat 17.5561°. Ion -99.6729°: 1985 m). MlI1ucipio 
Clulpancingo. 2 inuuamres (CNAt"1 3322) [25 Janumy 2012: A. Valdez. O. Francke. D. Ostiz. J. Mendoza. G COlllreras] 
fi·om 2 km W ofOmiltemi (Iat 17 .5481 °. Ion -99.6956°: 2216 m). MIUlicipio Chilpa.llcingo. 4 inlluanrres (CNAN 3328) 

[23 July 2009: A. Valdez. O. Francke. H. MOlllmio. C. Santibaliez. T. López. C. Quijano] fi"om 01lultenu (lat 17.5546°. 
Ion -99.6853°: 2623 m). Municipio Clulpmlcingo. 1 + (TM1vI-UT Iny Zoo. Coll. # 52.512) [29 December 2002: P. 
Sprouse] fi"01ll Acahuizotla. Resll1uidero de San Juan Francisco (Iat 17.3253°. Ion -99.3909°: 1222 m). 

Diagnosis. Close rdatin of l. huberi. distlllguished by chdicerae wilh F AC rounded and smaller (Figs 74. 75): 
rounded apically in lateral yiew (Fig . 75): by the palp felll\l1" larger (Figs 78. 79): by Ihe embolus vemral-distal with 
long projection leaf-slmped (Fig. 80): and by epigyna wilh prominelll conical apophysis (Fig. 82). slightly cll1Ted 
in laleral yiew (Fig . 84) . 

D(,Sfl'iption. Mal('. (CNAN 3320). Prosol1la: Carapace pale yello\\'. with lateral wide SpOlS. olin color (Fig . 73). 
Ocular region bro\\ll. wilh a wide longimdlllal oliye Illle: two ShOltS oliye Illles behind the poslerior median eyes (Fig. 
73). Foyea with a wide Spol aroud it. oliye color (Fig. 73). Clypeus with a wide trapezoidal region along. olin color 

(Fig. 76). Chdicerae dark brown on prolateral and retrolateral pal1s : prolaterally small pale region on basal and dislal 
pal1s . FAC brown. quelicerae with inconspicuous SAC (Fig. 74) . Slenlll1ll Ol·ange. Iabill1l1 and endites brown. pale 
distally. prolatera1 apophysis oí" endiles orange. Legs: Coxae pa1e yellow. Trochanters brown. Femora Ol·ange, pa1er 
basally and dislally. wilh a nmrked widlh ring sub-dislally. Palellae dm-k. Tibiae light brown. wilh a dark \Vide rlllg 
basally and other one distally. Melatm·si and tarsi bro\\1l. Opisthosoma: Conica!. pale blue. larger Ihan high (Fig. 72). 
Gonopore plate oliye color. rOIUlded. Palp: Femll1· pale orange. conica!. thin basally and wide distally: wilh VAF 
small. projecled upward (Fig. 78). Patella pale orange. Tibia orange. paler basally. Procursus brown. paler basally: 
conical with distal cll1yed spine: with two dorsal basal projections (Fig . 77). VPP rolUlded. with I11l1uerous long setae 

(Fig. 78). Embolus conical (Figs 78. 79). with sclerotized spine small and sub-dis tal on the embolus (alTo\\' Fig. 80). 
PAB long and wide (Fig. 79). Embolus with long cUlTed dorsal-dislal spine: yenTrally with sclerolized long projeclion 
leaf-shaped (Fig . 80). MeasU1~l1Ient5: TOIallength 7.40. Carapace 2. 85 long. 2.50 wide. Clypeus 1.07 long. Diameter 
At'vIE 0.14. ALE 0.24. PME 0.20. PLE 0.22. Distmlce ALE-PME 0.18. PME-PME 0.26. Leg 1: 40.19 

(10.81+ 1.02+ 10.62+13.12+4.62). libia 11: i .25. tibia III: 5.70. tibia IV: i .40: libia 1 lid 21.50. 
F('lllal('. (CNAN 3320). Similar to the male. differences: Prosoma: Chelicerae brown. Dorsal lateral spots dmler 

Ihml on males. Ocular region darker Ihml on males. Spot around Ihe foyea darker than on males. Clypeus with Yely 
maked long straight region. nOllrapezoida!. Slenlll1ll and endites darker than on males. Legs: femora. tibiae. metatarsi 
and tarsi paler Ihan on males. Epigynul1l: Slight1y wider Ihan long (Figs 81 . 82. 84). PP cll1yed lalerally: MSE with a 
mmled Y-shaped upside down: long concaviTies sac-like between MSE and PP (Fig. 83). Aleasurel1lents: TOIallength 
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FIGURES 71- 84. Jxchela símoni (O. Picbrd-Cambridge. 1898). Male: 72 . Habi1U~ . lateral vic\\'. 73 . Carapacc. dor~al vic\\'. 
74. Cheliccruc. froum! vicw. 75. Chdiccra. laleral \icw. 76. Carupacc. frontal vic\\'. 77. Bulb and procur<,u>. dor<,al vic\\'. 78- 79. 

Len palp. rctrolatcral and prolatcral \-icw\ rcspcctivdy. 80. Embolus. dorso-dislal vicw (arro\\' illdicatcs Ihe sdcrotizcd spinc 
smull and sub-distal on ¡he cmbolm). Fculal.:: 81. Epigymull. frontal vic\\'. 82 . EpigyuUlll. YCnlral \-icw. 83. EpigyllUlll. dor<.al 

vic\\'. 84. Epigynum. lcft lateral vic\\"o Scales: ¡mm (Fig<, 71- 74. 76. 78 . 79. 81 - 84). 0 .5 nUll (Figs 75. 77. 80). 
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7.70. Carapace 2.65 long. 2.45 wide. Clypeus 0.90 long. Diameter A.ME 0.12. ALE 0.25. PME 0.22. PLE 0.26. 
Distance 0.23. ALE-PME 0. 18 . PME-PME 0.27. Leg 1: 36.60 (9.62+ 1.l0+1O.00+1 1.75+4. 13). tibia TI: 6 .70. libia III : 
5.30. libia IV: 6.87; tibia 1 Vd 22.85. 

Vnrilltion. Females haye carapace yellow paler than the males. TIle campace and dypeus pattem are d."\rker 

olive on female s than males . StellltUlI and legs darker Ol'ange on males Ihan females . Labitull markedly darker in 

females than males. Male libia 1: 10.62. missing. Female tibia 1: 10.00. missing . 
Na tural History. The specimens were collecled on their sheel w ebs in an oak·pine forest (Fig . 4) . among 

boulders and on walls along road-culs in wet and shaded areas coyered with roots (Figs 17. 18). 

Distributioll. MEXICO: Guerrero (O. Pickard-Cambridge 1898. F. O . Pickard-Camblidge 1902) (Fig. 85) . 

• /xchelo.o.berno.thyi 

• /xchelafurcula 

* /xchela pecki 

• /xchela placida 

• /xcheJa simoni 

85 

N 

A 
, 

FIGURE 8S. KnowII dimibution of /xchela abernalhyi (Gcl1sch. 197 1). IxcheJa furcuJa (F. O. Pickard-Camblidge. 1902). 
IxcheJa pecki (Gcltsch. 197 1). b:chela pladda (Gcl1sch. 1971) and Ixchela simoni (O. Pickard.Cambridge. 1898). 

LrclJeJa mire IH'W spr-C"ies 
Figures 86--97 

Typr- data. MEXICO: Oaxaca: I '"'~ holotype (CNAN T0399) [15 March 2008: A. Valdez. H . Montmio. C. 

Santibaliez] from Cueya de Tlahuitoltepec (1m 17.0929°. Ion -96 .0547° : 2032 m). Municipio Santa Malla 

Tlahuitoltepec. Distrito Mixes: imide the can. Pamtypes: l +" . 3 immatures (CNAN T0400) [20 July 2007: A . 

Valdez. O. Francke. H . Montm10. C. Salllib<iliez. A. Ballesteros]. same locality as holotype. 1 -1"; . 2 +" +" (one with 

egg sac) (CNAN T0623 and T06 24) [14 Seplember 2009: A . Valdez. C. Santib<i11ez. R. Paredes]. same localiry as 

holotype. 

Etymology. The specific name is a noun in apposition and refers to the etlIllic group of the region of Oaxaca 
where Ihe type locality is located: Los Mixes. 

Diagnosis. Resembles 10 l. pecki. distinguished by the FAC conical and larger. distally with SAC shorter and 

direcled towards prolaleral paI1 of cheliceme (Figs 88-90) : by palp femur without VAF (Figs 9 1. 92): by Ihe distal 

sclerolized spine on the elllbolus . slIlall aud flat distally (alTows Figs 9 1. 92): by epigymulIlarger Ihan wide. being 
wider in lIliddle paI1 (Figs 95 . 96): and by VAE conical and shoI1er. separmed frolll each olher. located aboye 

anterior rolUlded protuberauce (Figs 94. 95. 97). 
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FIG URES 86--9 7. lxchela mixe uew 51)ede ~. Mak 86. Habim .. . lateral vice\\'. 87. Campact. dorsal vic\\'. 88. Chdicerac. frontal 
vic\\'. 89. Chdicera. laterol \"ice\\'. 90. Campace. fromal \iew. 91- 92. Lef! palpo retrolatcral and prolatcral , -icws respcctivdy 

(arrolH inrucalc ¡he distal .. clcrotizcd >pine 011 Ihe cmbolu .. . small aad flar di,tally), 93 . Bulb and proCU1"<'U>. dorsal yic\\'. 

Fcmak 94. Epigynum. frontal \"ice\\'. 95. Epigymun. ,"cmra] vic\\'. 96. Epigynum. dorsal vic\\'. 97. EpigYlllun. Id! lateral yic\\'. 

Scales: 1 nUll (86. 87. 90--92). 0. 5 mili (88. 89 . 93. 94- 97). 
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Dl'scl'iption . Mall' (HolO1)'pl') . Prosol1la: Carapace pale brown. with two anterior pale regions. next to ocular 

region (Fig. 87) . Carapace \Virh three thin pale gray lines. inconspicuous. extending from fona to lateral margins 
(Fig. 87). Ocular region brown. with a thin. mrk brown U -slmped region in posterior paJt (Fig. 87). Clypeus pale 

yello\\'. with wide brown region (Fig. 90) . Chelicerae mrk brown. distally Pille (Fig . 88). Stemum pale olive green. 

darker anteliorly. Labium dark green. pale distally. Endites basally orange. olin green in middle part :md pale 
distally. Legs: Coxae pale OI·ange. Trochanters OI·ange . Femora brown. mrk on legs 1 and n. pale on legs III and IV. 
Palellae and tibiae pale brown. Metatarsi and tarsi OI·ange. Opisthosol1kl: Pale blue, globular. higher than long (Fig . 

86). Palp: Femur conical (Figs 9 1. 92). Procursus Sh011. VPP inconspicuous and with long selae (Fig. 91 ). 
Procursus wilh distal spine Ihin and small (Figs 91 - 93). Embolus short. wilh long spine dorsal-apical (Figs 91. 92). 

Measurel1lents: Totallength 5.15 . Campace 2.25 long. 2.10 wide. Clypeus lenglh 0.80. Diameter AME 0.09. ALE 
0.20. PME 0.14. PLE 0.17. Distance ALE-PME 0. 10. PME-PME 0.25 . Leg l : 46.30 (1 2.40+0.90+1 2.20+16.50+4.30). 

tibia II : 8. 70. tibia III: 7.10. tibia IV: 8.60. tibia I lid 32 .33 . 
F {'mal{' (Pal'atyp{'). (CNAN T0624) . Similar to the male. differences: Legs: Femora brown. dark in basal palt . 

Palellae. tibiae. melatarsi and tarsi pale brown. Epigynul1l: Larger than wide. brown on anterior and posterior pa11s. 

olive green in central pa11 (Figs 94. 95). VAE anterior. short. conical (Figs 94. 95. 97). PP Sh011. on posterior part of 
epigynum. wilh oval concaYities sac-shaped betweeu MSE and PP (Fig . 96). MSE ShOlt and wide. T-shaped (Fig. 

96). Measurements: Totallength 4.70. Carapace 2.00 long. 1.90 wide. Clypeus 0.75 long. Diameler of AME 0.06. 
ALE 0. 18. PME 0. l3. PLE 0.14 . Distance ALE-PME 0.08. PME-PME 0 .20. Leg 1: 38.86 ( 10.38+0. 83+1 0.00+ 

l3 .75+3 .90). tibia II : 7.40. tibia IlI: 6. 10. tibia IV: 7.3 5: tibia I lid 33 .33 . 

Variation: There is variation in the shape of VAE. two females with VAE apically asyulluetric. on anolher 
fenmle VAE smaller. where enn one ofthe IWO VAE in this is sma11er Ihan the other. Male libia 1: 12 .20. 12 .7 5. 
Female tibia l : 10.00-10.87 (,F= 10.54). 

Natural History. The spiders were collected inside the caye. on their sheet webs on walls. near the ground. 

and between ooulders (Fig . 5). This cave was exceptionally small. with 20 III of lotallength. and localed in a 
disturbed pine forest. The cave had low humidity. ca 50% . and also showed eYidence ofhuman dismrbance inside. 

Distribution. MEXICO: Oaxaca (Fig. 146). 

IxclJela IlIIberi Ill'W spl'dl's 
Figures 98- 109 

Typl' data. MEXICO: Oaxaca: 1 ~ holotype (CNAN T0640) [3 December 2005: A. Valdez. O . Francke. H. 

Montal1o. C . Santibiil1ez] from 3 km E of deviation 10 Santa Inés del Monte (lal 16.9407°. Ion -96.8605°: 2665 m). 
Distrilo Zaachila . Paratypes: I + (CNAN T0641 ). same data as holotype 2 ~;t¡ . 6 ++ (one with egg sac). 4 

iUlllmtures (CNAN T0642 \O T0647) [19 September 2009 : A. Valdez. C. Salllibiil1ez. R. Paredes. J. A. Cruz] from 
Santa Inés del Monte (Iat 16.9407°.lon -96.8604°: 2270 IU). Distrilo Zaachila . 

Etymology. nüs species is dedicaled 10 Dr. Belllhard A . Huber in Iecognition of his contlibUlion to the 
knowledge ofthe fmuily Pholcidae arotUld the ,,"orld. and by his conllneIllS and contribmion inlhis work. 

Diagnosis. Resembles 10 1. simoni and 1. huasteca. distinguished from 1. simoni by Ihe FAC big and rotUlded in 
frontal \"iew (Fig. 100). wider and apica11y flat in lateral Yiew (Fig . 101): by rhe marginal spots on carapace less 

marked and wide (Fig. 99): by the dru'ker region around the fovea. on I simoni is continuous from Ihe posterior paJt 

of ocular region 10 poslerior prut of carapace (Fig. 73) . on 1. huberi is discontinuous belween posterior pa11 of the 
carapace and the fovea (Fig . 99): from 1. huasteca by having FAC wider and sh0l1er in lateral view (Fig. 101); and 

by the marginal spots on carapace more marked and wider (Fig. 99): from bolh species by the sma11 epigy:num. 
square-slmped ventrally (Fig. 107). \V ith a venTral conical apophysis in middle parto small and with tip rounded 

(Figs 106. 107. 109). 

Dl'suiption . :\fall' (Holol)'pl'). Prosoma: Carapace pale yellow. with p.1ired long nmrginal brown spots (Fig . 
99). Ocular region brown. with poslerior region brown darker and Y-shaped. Fovea with inegular darker region 
around it. wide and brown (Fig . 99). Clypeus OI·ange. with nano\\' pale broWIl longimdinal stripe. barely visible: 

wilh 1""0 brown spots neru' the chelicerae (Fig. 102). Chelicerae brown. pale in prolateral parto particulary in basal 
and distal paI1s (Fig. 100). SteIlltuU OI"[lnge. darker towards anterior parto Labium and endites brown. pale dista11y. 

Endites yellow in retrolateral part and on retrolateral aphophysis. Legs: Coxae pale orange. Trochanters browIl. 
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FIGURES 98--109. lxchela huberi new slle<"irs. Mak 98. Habims. lateral view. 99. Campace. dorsal view. 100. Chelicerae. 
frontal \iew. 101. Chelicera. lateral view. 102. Carapace. frontal view. 103- 104. Left palpo retroIateral alld prolateral views 
respectively. 105. Bulb and proCUI'<,us. dors.11 \-iew. Femak 106. Epigynulll. frontal view. 107. EpigyllUlll. yentral view. 108. 
EpigynUlll. dor<,al view. 109. Epigynulll. Idt lateml vie\\". Scales: 1 llllll (Fig~ 98. 99. 102- 104).0.5 nUll (fig~ lOO. 101. 
105- 109). 
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Femora broWll. paler basally. Palellae bro\\"n. Tibiae. melatars i and larsi orange . Distally on femora and basal and 
distally on libiae with broad brown rings: rings of femora between two pale orange rings. Opisthosoma: Conical. 
larger than wide (Fig. 98). Gonopore plate larger Ihan \Vide . Palp: Femur conical. slighlly cUlyed \·enlrally. with 

VAF ending in small conica! tip (Fig. 103) . Procursus long. wider in middle part: dislally with small spine: 
conspicuous and rounded VPP with ShOI1 setae. haYing Ihe half oflenglh ofthe procursus (Fig. 103). Embolus with 
distal -dorsal spine almost straigln: projection distal-yentral distally cUlyed (Figs 103. 104). MeasuJ"ements: TOlal 

length 9.10. Carnpace 3.45 long. 3.25 wide. Clypeus 1.37 long . Dinmeter A..t'vIE 0. 17. ALE 0.25. PME 0.21. PLE 
0.26. Distnnce ALE-PME 0.22. PME-PME 0.38. Le)2 I: 46.98 (1 2.56+1. 52+ 12 .93+ 14.37+5 .60). tibin II : 9.10. tibin 
III : 8.25. tibin IV: 1l.00: tibia 1 lid 21.55 . 

Ft'mah' (Pal"atyp t'). (CNAN T064 1). Similar to Ihe male. differences: Epigynum: Lnrger tlUUl wide. square 
(Figs 107. 108). with \"entral apophysis on middle pmt (Figs 107. 109). PP wide, with concaúties sac-shaped. large 
and inconspicuous. between PP and MSE (Fig. 108) . Measurements. Totallength 8.80. Carnpace 3.00 long. 2.80 
wide . Clypeus 1.1510ng. Diameter AME 0.12 . ALE 0.24, PME 0.15. PLE 0.20. Distance ALE-PME 0.19. PME­

PME 0.3 5. Leg 1: 42 .63 ( 11 .31 + 1.20+ 11.87+ 13 .25+5 .00). tibin II : 8.25. tibia III: 6.6. libia IV: 8.0: tibin 1 lid 21.59. 
Val"illtion. TIlere is continuous vru"Íation in size within males and females. Mnle tibia 1: 12.81- 13.69 (x= 

13.27). Femnle tibin 1: 8.65- 13.68 (x= 11 .58). 
Na tu l"al Histo l"y. TIle type locality is located in oak-pine forest o TIle specilllens were collecled nmnually on 

inegulnr sheet webs on walls next 10 the road (Fig. 6). speciflcally in shaded and wener areas cov ered with rools 
and liner (Figs 17. 18). 

Distribution. MEXICO: ürraca(Fig. 146) . 

b.:chela j llarezi lH·w spt'drs 
Figures 110--121 

Typr data. MEXICO: Oaxaca: I .~ holotype (CNAN T0700) [22 April 2010 : A. Valdez. C. Salllibaiiez. J. Cmz. D . 

Banales] from 2 km E of Guelatao (ht 17.3085°. Ion -96.4881 °: 1859 m). Municipio Gueliltao. District lxtlán de 

Juárez. Paratypes: 5 ++ (CNAN T0701). same data as holotype. I ,:{ . I + (CNAN T0702) [date?: A . L. 
Hemández] from Santa Maria Yahuiche. Distr ict lxtlán de Juárez . 

Otht'l" m a trlia1 t'xaminrd. MEXICO: Puebla: I .t (CNAN 3632) [23 Febmmy 20 12: A. Valdez. C. 

Salllibáiiez. J . Mendoza. D . Banales. A. Onega] from km 28 of deviation of highway Puebla-Tehuacan (Iat 

18 .6029°. Ion -97.4748°: 1985 m). 1 .1 .2 + + (CNAN 3631 ) [24 Febmmy 2012: A. Valdez. C. Salllibáiiez. J. 
Mendoza. D. Banales. A. Ortega} from 3 km E of Azulllbilla. deviation to Nicolas Brayo (lat 18.6273°. Ion -

97 .3710°: 2174 m). Municipio Nicolas Bravo. 

Etymology. TIlÍs species is dedicated 10 Benito Juárez Gnrcía (1806--1872) in recognition of his role in the 

Mexicnn History: he was a Mexican lawyer and politician of Znpotec lndian origin and President of Mexico on 
seyernl occasions. between 18 December 1857 nnd 18 July 1872. Bom in Gueliltao. municipality of the type 

locnlity of the species. 

Diagnosis. Distillguished from congeners by Ihe chelicerne with small. rounded and proximnl FAC (Figs 112. 
11 3) : by chelicerae wilh central deep frontal concayity (Fig. 112): by Ihe palp felllm cUlyed in proximal pan (Figs 
115. 116): by Ihe PAB long_ fmger-s1mped (Fig. 116): and by the epigynulll wi th a vely long apophy~is_ cllIyed nnd 

conicnl (Figs 118-121). 

Dt'sfl"iption . Malt' (Holot~l)t'). Prosoma: Carapnce pale OI·ange. wilh tlu'ee small grey SpolS each side (Fig. 111). 
Ocular region brown. with a wide g.ray line on each side. near the foyea (Fig. 111). Deep fo\"ea. wilh inegular grey 

spot StUl'Olllldillg it (Fig. 111). Clypeus pale orange (Fig. 114). Chelicerae brownish in retrolmeral prut. pale orange in 

fi:ontal and prolateral parts: with incollspicuous SAC (Figs 112. 1I3). Stemulll pale orange. Labium ruld endites 
orange. distally pnle. Legs: Coxae pnle orange. Trochnnters browll. Legs brown. darker on [emora than libiae. 

melatnrsi and tarsi. Femora distally with one ring bro\\ll. and one proximal ring alld one distnl on tibiae. Opisthosoma: 
Conical. larp:er tlmll high. blu~ color (Fip;. 110). Gonopor~ plate Irapezoidal. wid~r than IOIlp:. Palp: Femur conical. 
Inrger yentrally Ihml dorsally. with VAF trimlgular (Fig . 115). Procm'sus long. almost straight. dislally with lIirulgular 
spine (Figs 1I5. 1I6). VPP oyal wilh short setae (Fig . 1I5). Embolus wilh thin distal-don;,11 spine. disTal-ventral wilh 

sigmoidal projection (Figs 115. 1I6). Measurements: Totallength 7.50. Catll}l<1Ce 3.45 long. 3.20 wide. Clypeus 
length 1.15. Dimneter AME 0.13. ALE 0.26. PME 0. 20. PLE 0.24. Distance ALE-PME 0.20. PME-PME 0. 34. Leg 1: 

45.46 (12 .12+ 1.35+ 12 .00+ 14.62+5. 37). tibia JI: 8.70. tibia III : lI11SSllIg. tibia IV: 8.75: tibia 1 Vd 21 55 . 
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FIGURES 110- 121 . Ixchela juarezi tU'W spedes. Mak 110. HabilUs. lateral yie\\'. 111. Carupace. dorsal yie\\'. 112. 
Chdicerue. frontal \"iew. 113. Chdiceru. lateral yie\\'. 114. C'arapace. frontal yie\\'. 115- 116. Lef! palp. retrolateral and 
prolaleral yiews respecli\·dy. 117. Bulb and procursus. dol"'N11 \iew. Fenmle: 118. Epigymun. frontal \"iew. 119. Epigynulll. 
ventral yie\\". 120. EpigYlllun. dorsal \"iew. 121. Epigymull. left lateral \"iew. Scales: 1 nun (Figs 110-112. 114-121) . 0.5 nun 
(Fig. I13). 
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F('ma)(' (pal'a lY))(' ). (CNAN T0 701 ). Similar lo Ihe male. differences: Prosoma: Chelicerae brown. darker 

in relrolaleral pafl . Epigynllm: Larger Ihan wide. conica! and cun'ed (Figs 119- 121). PP Iri~ngular and in 
poslerior pan (Fig. 120) . \Vilh concavilies o\'al and wilh sac-shaped belween MSE and PP (Fig . 120). MSE 
\Vilh Y-shape upside down (Fig . 120). MeasufPments: Tolal !englh 9 .60. Carapace 3.60 long. 3.30 \Vide . 
Clypeus 1. 33 long. Diameter AME 0.14. ALE 0.26. PME 0. 22. ?LE 0.26 . Distance ALE -?ME 0.22 . PME -PME 
0.34 . Leg 1: 46 .65 (12.37+1.45+12.62+14 .8h5.40) . libia JI : 9 .00. tibia III : 7.10. libia IV: 9.37: tibia 1 lid 
22 .88 . 

Varia lion. Male holotype mlaller Ihan Ihe nlale paratype. Ocular region darker on males than on females. 
There is continuous \'arialion in slze among females. Male tibia 1: 12.06. 14.00 (x= 13 .03). Female tibia 1: 
11 12- 13.37 (x= 12.46). 

Na lUI'aI H islol'y. The type specimens were collecled in an oak-pine fore s!. on Iheir sheet webs 
among boulders thal forllled a wall in Ihe fore sl and under large fallen logs. These pbces were the 
spiders were collecled had high hUlllidity. ca 70%. Three females were collecled wilh their egg sacs (Fig . 
7): thus April and May appears to be the optional reproductiye period for this specie s. The specimens of 

other ma teria! examined were collected in a thorny scrub fores!. on their sheel webs amon!! boulders and 
under dry lea':es of aga\"e plants. Illicrohabitats which also haye high humidity and are prolecled againsl 
Ihe wind . 

DiSTl'ibulioll. MEXICO: O,uaca (Fig. 146). 

IxclJe/a g l"ix U('W S!H'cj('S 

Figures 122- 133 

Typ(' daTa. MEXICO: Oaxaca: 1 ,,~ holOlype (CNAN T0703) [3 May 2010: G. Montiel. M. Hemández. D . 

Banales J from La Yerbabuena (lat 16.2666°. Ion -97.3686° : 1710 m). Municipio Santa Catarina Juquila. Paratypes: 
1 + (CNAN 1 0704). same dala as holotype. 1 + (CNAN T0705) [1 May 2010: G. MOllliel. M . Hemández. D . 
Banales. R ChayanlaJ from Rancheria La Yerbabuena (lat 16.1049°. Ion -97.3 569°: 1494 m). 1hmicipio Santa 
Calarina Juquila. 

Elymology. The specific llame is a notm in apposition and dedicated to the acarologist aud friend M. S. 
Griselda Momiel ?ana "Grix" for her contribution 10 the knowledge of arachnids frolll Mexico and her 
paJ1icipalion in collecting Ihe I)pe series. 

Diagnosis. Distinguished from congeners by the chelicerae with FAC rounded and small. directed toward 
prol1lleral part (Figs 124. 126): and by the epigynulll \Vith small apophysis. conical and ctuyed (Figs 131. 133). 
square-shaped in yentral \"lew (Fig. l31) . 

D(,Sl'l"iplion . :\fa )(' (H oloIYP(,). Prosoma. Carapace beige. with two long pale grey spots. lalerally. near 

10 Ihe margin (F ig . 123). Ocular region brown. \Vith three inconspicuous lines projecling frolll posterior eyes 
10 posterior par! of the ocular region (F ig . 123). F o\"ea with üregular grey region around il. this region does 
nOI touch the posterior pan of on¡]ar region (Fig. 123). Clypeu s pale yello\V. with a wide longitudinal brown 
stripe. which has two laleral constrictions in middle part (Fig . 126). Chelicerae dark brow n (Figs 124. 126). 
Slemum. labiulll and endites dark brown . Legs: Coxae pale yellow. orange on prolateral and retrolaleral 
pans. Trochanters brown . Femora brown. paler basally. wilh a wide dark ringo sub-distally. conspicuous. 

Palellae dark gray. Tibiae. metalarsi and larsi orange: tibiae '.Vith one ba sal conspicuous dark ring and one 
di sIal inconspicuous dark ring o Opisrhosoma: Slightly coni.;: al. dark blue. as long as high (Fig 122). 
Gonopore pl f. te oliye. trapezoidal. Palp: FenulJ" pale orange. conical f.nd slender. VAF small and 
inconspicuous (Fig . 128). Palella and tibia orange . Procursns brown. conica!. paler ba sally. \Vilh distal 
cUlyed spine (Figs 128. 129) . VPP inconspicnous. wilh long setae. dislal setae becoming larger (Fig. 128). 

PAB long and slightly cun'ed (Fig. 129). Embolus long and conicaL wilh dorsa l spine and \'elllral projection 
wilh same length. and touching each olher (Figs 128. 129). MeaSllfPments: Totallength 7.80. Carapace 3.40 
long. 3.10 wide . Clypens 1.25 long . Diameter AME 0 .17. ALE 0. 30. PME 0.24. PLE 0 .26 . Distance ALE­
PME 0. 22. Pi\IE-PME 0.36. Leg 1: 58.44 (15 .00+ 1.45+14.62+21.37+6 .00). tibia JI : 10 .5 0. libia III: Illiss ing. 
libia IV: 10.62. Tibia 1 lid : 23 .40. 
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VAC 

128 129 

131 
FIGURES 122- 133. Ixchela g ríx lIl"w sJlt'd{' s. Male: 112. Habitus. lateral vic\\'. 123. Carapace. dor"al vi c\\'. 124. Chdiccrac. 

froma! vic\\'o 125 . Chdiccra. la teral \icw. 126. earapace. frontal vic\\'. 127. Bulb and prOCUl"sus. dor'>.1] vicw. 128- 129. Lefl 

palpo n:trolatcrnl and prolatcral views rcspcc!i\-dy. Fcmak 130. EpigYlllun. frollla! \"icw. 131. Epigymull. YCn!ral vic\\'. 132. 
Epigynulll . dor"al vic\\'. 133 . Epigymun. Idl lateral vic\\'. Sealc .. : ¡mm (Figs 122 . 123. 126--129).0.5 mm (Fig:> 124. 125. 

130--133). 
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Fl'mall' (pal'aty¡>E'). (CNAN T0704). Similar to Ihe male. differences: Prosol1la: The two long pale grey SpOIS 
on carapace wid",r than on male. The Tirree inconspicuous lines projected from posterior eyes toward posterior palt 
of the ocular region nOI Yisibles. The wide and brown longitudinal slripe on clypeus straight. wilhom median 
constrictions. Cheiicerae brown. palel" on basal and frontal part. Legs: Coxae beige. brown on prolateral and 
retl"Olateral patts . Femora. tibiae. metalarsi and larsi pale brown. Rings on dislal pat'l of femora. and rings on basal 
amI dis(lI l uf libill<::. IllUr<:: IIIl1l"k<::J (Imll UIl IIml<:: . Opi:'/}¡W.UIIld. Lm¡':<::I' Ilmll hi¡.:h. IIIUI"<:: o.;uuio.;¡tl lllitll (h<:: uruk. 

Epigynul1l: Slight1y larger than wide. square in \"entral view (Fig . 131 ). PP larger Ihan wide. wilh oyal shape near 10 
MSE (Fig. 132). MSE wilh upsid", down Y-shape. the two sac -shaped concayities between MSE and PP large and 
Ihin (Fig . 132). Measurel1lents. Totallenglh 7.80. Carapace 3. 15 long. 2.95 wide. Clypeus 1.20 long . Diameler 
A.ME 0. 16. ALE 0.28. PME 0. 26. PLE 0.26. Distance ALE-PME 0.18. PME-PME 0.31. Leg 1: 51.08 

(1 2.75+1.35+1 3.50+1 7.68+5 .80). Tibia II: 9.37. libia III : 7.30. tibia IV: 9.60: tibia 1 lid 24.00 
Vnriatiou : Apophysis otthe epigymun on one temale more curwd litan the Olh",f. Tibia 1: 13.25. 13.75. 
Na tu!"al H isTOr y, TIle specimens were collecled manually on Iheir ilTegular sheet webs on walls along road­

CUlS. in wet and shaded areas co\'ered by roots and leaf-lilter. wilhin oak-pine fore sto 
Distributioll. MEXICO: Oaxaca(Fig. 146). 

IxcheJa lax co Drw sp('{'¡rs 
Figmes 134-145 

Tr pr data . MEXICO: Guerrem: 1 ~' holotype (CNAN T071O) [23 October 20 10: A. Valdez. J. Cml. G Conu·eras. 
D. BalTales] from "Rancho La Sol1adora·'. 6 km W of Taxco ( laI 18.5614°. Ion -99.6363°: 1994 m). Municipio 
Taxco de A larcón. Pararypes: 1 + CCNAN 107 11). same dala as holotype. 3 +~ . 3 immallu'es CCNAN T07 12). 
same data as holotype. 2 y.:Jo (CNAN T0713) [9 December 2004: A . Valdez. H . Montál1o] from Cueya Redonda. L1 
Yerbabuena (laI1 8.4383°. lon -99.93010 : 1900 m). Municipio Teioloapan. 

Othl'!" m at('l'ia l H nmint'd. MEXICO: Cuelrero: I + .5 immarnres (AMNH) [28 July 1956: W. Gertsch. V. 
Roth] from Taxco (Iat 18.555985°. Ion -99.604745°: 1773 m). Municipio Taxco de Alarcon. 

Etymolog)". The &pecific name is a noun m apposilion and refers to the mtmicipalily of Ihe type locality: Taxco 
de Alarcón. GuelTero. Mexico. 

Diagn osis. Easily distinguished from congeners by the cheli;;:erae w ilh FAC conical and cUlyed. localed in 

proximal part (Figs 136. 137) : by Ihe palp femtll" wilh \"entral conical protuberance (alTow in Fig. 140): and by Ihe 
epigynum higher titan long. pentagonal in front al yiew (Figs 142. 143. 145). 

DE'sCI"iption. :\fall' (Holot)"p ... ). ProSOl1k1." Carapace pale yellow. wilh small ¡md grey ilTegular spots. lalerally 
near to the ntargin (Fig. 135). Ocular region dark grey. with t","o Ihin and long lines frolll anterior median eyes to 
poslerior part of ocular region. two wide and short lines from post",rior median eyes 10 posterior paJt of ocular 
region (Fig. 135). Fowa with a pale grey region sUlTounmng it. alTow-shaped (Fig. 135). Clypeus wilh pale orange 

longitudinal region. cL1fker distally (Fig. 13B). Cheiicerae brown on prolaleral prut. wilh SAC large (Fig. 136). 
Stemum pale yello\\'. Labium and endites urown. pale distally. Legs: Coxae pale yellow. Trochanters orange. 
Femora. tibiae. metatarsi and larsi pale Ol·ange. Patellae brown. Legs wilh only one subdistal urown ring on femora. 
and one basal and on", distal brown ring on tibiae . Opisthosoma: Conica!. dark blue. largeI than high (Fig. 134). 
Gonoporc plate pale browll. Palp: Felllul" pale ydlo\\". VAF eonieal Ilnd lurge (Fig. 140) . PllIdla Ilnd libia ofOnge. 
Procursus brown. palier basally, with thin di 'ital spine (Figs 140. 141). Embolus long and conica!. dorsally with 
apical spine small. YeIllrally wilh apical projeclion large and clll"';ed (Figs 139- 141). PAB rounded (Fig. 141 ). 

MeasuJ"ements: Totallength 7.90. Cat-apace 3.65 long. 3.30 wide. CJyp"'us 1.42 long . Diameter AME O. 14. ALE 0.2 8. 
PME O. 18. PLE 0.26. Distance ALE-PME 0.26. PME-PME 0. 38. Leg 1: 50.05 (1 3.62+1 .50+ 13.75+15.43+5.75). tibia 
Il: 10.81. libia ID: 8.90, libia IV: 11.87. Tibia 1 lid: 21.00. 

Fl'ma1l' (parat)1:K'). (CNAN T0711). Similar 10 Ihe mallO'. diflerences : Pmsoma: The grey in egular spots on 
carapace. more marked Ihan on ntales. IneguIar grey region arotllld Ihe fovea more marked than on mal",s. Clypeus 

wilh brown region U-shaped. Legs: Coxae paJe yellow. brown in prolaleral and retrolateral parts. Femora. tibiae. 
metalarsi and larsi Ol·ange. The rings on femora and libiae more marked than on males. Opisthosoma: Darker blue 

Ihan the males. Epigyl1um: Higher than long. conical inlaleral "iew (Fig. 145). wilh small founded pit (an ow Fig. 
142). PP wide. cUITed laterally (Fig. 144). !-.ISE with upside do\\'n Y-shaped. two conca\'ities sac-shaped larger. 
belw een MSE and PP (Fig. 144) . Measurements. Totallength 9.30. Carapace 3.65 long. 3. 20 w ide . Clypeus 1.50 
long. Diameter AME 0. 15. ALE 0. 26. PME 0. 20. PLE 0.26. Distance ALE-PME 0.24 . PME-PME 0.3 3. Leg I: 

50.12 ( 13 .37+ 1.15+ 13.90+ 16 .00+5. 70). libia II: 10.43. libia III : 8. 75. tibia IV: 11 .62: tibia I Vd 22 .20. 
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140 

FIGURES 134- 145. IxcheJa laxco uew spede~ . Mak 134. Habitu~. lm~ral vic\\'. 135. Carupace. dor<,al vic\\'o 136. Chdicel1lc. 
froma! \"icw. 137. Chdicera. lateral \iew. 138 . Carapace. frontal \-iew. 139. Bulb alld procur~us. dorsal vie\\'. 140--141. Len 
palpo 1"<:ll"olal<:ral 311d prolateral \iews re<,pectivdy (alTo\\' indicatc .. ¡he yetra! protuberallce on palp femur), Femak 142. 

EpigyuullI. froma! \iew (arro", indicate .. lhe .. mall fOlUlded pi!). 143. EpigynUlll. ventral view. 144. EpigYUUlll. dOf<>al \iew. 
145. EpigYllum. lát lateral vic\\'. Sea le .. : 1 mm (Figs 134- 136. 138. 140--142).0.5 llun (figs 137. 139. 143- 145). 
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Val'iation: Th",r", is Y1uiation in tll'" size within females. The laTeral spots on carapace offemales more marked 
than on males. even can be lIrc-shllped. One fenlllle with legs d arker orllnge !lllIn Ihe others. One femllle with 
opisthosonlll dmler blue than Ihe others. MlIle tibia 1: 13 .75- 13.87 (.t= 13.81). Fenllll", libia 1: 10.30--13.90 (.t= 

12 .44). 
Natural Histol'Y. The specimens from "Rancho La Soi"illdora" were co11",cted manually on their ineglllar sheet 

webs on wa11s lIlong road-cuts wilhin an oak-pine foresl (Fig. 8): Ihe male holotype was collecled in a moist ar"'lI. 
shaded ¡Uld covered with roots and leaf-litter 30 cm blow grotUld leve!. The nlllles pllratype from Cueva Redonda. 
were co11ecled aboU! 10 m imide Ihe cave on Ihúr sheet webs among bould",rs. the cave had humidity ca 70%. The 

ca\'e is located in a dismrbed oak fores!. 
Distl'ibutioll. MEXICO: GueJTeIV (Fig . 146) . 

• Ixche/a mixe 

... Ixchelu huberi 

• Ixche/ajuareú 

• Ixchela grix 

• Ixchela taxco 

, 

, 

146 

N 

A 

FIGURE 146. Kno\\"n di~tribU!ion of Ixchela mixe !lew .. pecie ... Ixchela huberi new >pecie .. . Ixchelajuarezi new ~pecie>. 
Ixchela grixnew >pecie .. and Ixchela IaXCO new >pecie ... 

Lrc}¡ela r,.allckeiurw sllrdrs 
Figures 147- 159 

Typl' daln. MEXICO Guerrem: 1 ri holotype (CNAN T0715) [23 July 2009: A. Valdez. O . Francke. H. Montllüo. 
C. Smltibmlez. T. Palafox. C. QllijmlO] froll! Cueva del Bonego. 3.5 km E of Omihemi (Ial 17 .5559°. Ion -
99 .6603°: 2623 m). Municipio Chilpancingo. Paratypes: 2 ++ (CNAN T0716). 2 (~,.{ (CNAN T0717). 7 ++ 
(CNAN T0718). same datll li S holotype . 

Otll('1' ma ll'lial l'xamh\l'd. MEXICO Guerrero: 18 immamres (CNAN 3323). same dalll li S holotype. 1 +. 9 
imnllltures (CNAN 3324) [26 J\ule 2007: O. Francke. H . MOIllm10. L. Escalante. A. Ballesteros]. same locality as 
holotype. 3 ;t:,,~ . 9 + +. 2 immanll"es (CNAN 3325) [24 January 20 12: A. Valdez. O. Francke. O. Ortiz. J. Mendoza. 

G Contreras]. same locality as holotype . 
Etymology. This species is dedicaled to Dr. Oscllr F. Frmlcke BlIlh'é in recognition of his cOIllriblltion 10 the 

know1edge ofthe lIradUlids frolll Mexico and his 8UppOrt in this project . 
Diagnosis. Resembles 10 1 viquezi. distinguished by FAC wider in laleral Yiew (Figs 149. 150): by the SAC 

larger and widel" (Figs 149. 151): by Ihe embolus with proximlll conical pronlberance. ending in rotUld tip lInd nellr 
10 PAB (Figs 153. alTOW 154) : by the palp fellltu"wide and shol1 (Figs 152. 153): lInd by Ihe 8ma11 epigyullm. wilh 
a half dmler than Ihe other hlllf in \"elllral view (Fig. 155). 
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FIGURES 147-159. Ixchela franckeí Uf W ~ (ledes , Mak 147. HabilUs. lat~ral vic\\'. 148. Carapace. doI"N11 vic\\'. 149. 
Chdiceme. frontal vic\\'. 150. Chdicera. lateral \-ic\\". 15 1. Carapacc. fronml vic\\'. 152- 153. LeCl palpo rctrola tcrul and 
prolalcral Yicw~ rcspccliydy. 154. Bulb and embolu~. prolalcTal \"icw (mrow indicale~ ¡he rollnd tip m:ar 10 PAB). 157. Bulb 
and procm"<,us. dona1 \"ic\\'. Female: 155 . EpigyllUlll. ventral \"ice\\'. 156. EpigyuUlll. dor;al vicw. 158. Epigynlllll. teft la teral 
vic\\'. 159. Epigy1lUlll. froma! vicw (all"Ow indicatc .. ¡he small rOlmdcd pit). Scale .. : 1 nun (Figs 147. 148. 151- 153. 157).0.5 
mm (f ig .. 149. 150. 154-156. 158.159). 
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Dl'SCI'iptiou . i\'l :tll' (Holotypl'). Prosoma: Carapace yello\\'. w ith inconspicuous orange spots towards each 

side of Ihe margin of carapace (Fig. 148) . Ocularregion dark orange (Fig, 148). F ovea wiTh inegular dark region 
around it. fOllning a pattem V-shaped with Ihe posterior part of ocular region (Fig , 148). Ocular region with two 

gray lines. tenuous. longimdina!. close logelher (Fig. 148) , Clypeus pale onmge (Fig. 151) , Chelicerae dark 

bmwn (Figs 149- 151) , Stemum pale orange. wiTh brown region wide and dark. Labium dark brown. Endites 

dark brown. pale distally. wiTh re¡rolaleral apophysis slight1y bifu,J·caled. Legs: Coxae pale yello\\'. pale Ol'ange 
¡oward prolateral and retrolateral parts. TroclHmters orange. Femora dark brown in basal third. pale orange 

IOwards distal half. Patellae gray. Tibiae pale Ol·ange. Melatarsi and tarsi dark orange. Tenuous single rings on 

dislal part of femora and basal and distal part of tibiae . Opisthosoma: Globular. slightly larger than high. pale 

gray (Fig. 147). Gonopore plate wider than long. w ith half moon-shaped. Palp: FemUf conica!. with VAF 
rounded (Fig. 152). Procursus long. eXlending almost to the base of femur. ",i¡h dislal spine cur\'ed and wide 

(Figs 152. 153) , VPP inconspicuous. with few and shOlt setae (Fig. 152) . Embolus short and wide. dorsally \Vilh 

¡hin distal spine: \'entrally with thin distal projeclion spine-shaped (Figs 152- 154). Measurements: Totallenglh 

6.10 , Carapace 2.65 long. 2.55 wide. Clypeus 1. 05 long . Diameler AlvIE 0. 12. ALE 0.23. PME 0. 17. PLE 0.20. 

Distance ALE-PME 0 ,11. PME-PM E 0.3 5. Leg 1: 55 .18 (1 4.44+1.0+14.06+19 .88+5.8). libia II: 11.05. tibia III : 
9.40. Tibia IV: missing. Tibia 1 Ud 46.86, 

Fl'm:t1l' (P:tI":tTypl'). (CNAN T0716). Similar to the maleo differences: Legs: Femora dark orange. \\'ilhout 
darker basallhird, Epigynum: \Vider than long (Figs 155. 156. 158). PP small. o\'allOwards MSE (Fig. 156). Small 
rounded pit in ventral and fmIlla1 views (Figs 155. anow 159). A1easuremeflts : TOIallength 7.00. Carapace 2.80 

long. 2.55 \\'ide, Clypeus 1.15 long. Diameler A.ME 0,1 1. ALE 0.23. PME 0. 18. PLE 0. 20. Distance ALE-PME 
0,13 , PME-PME 0.28. Leg 1: 55 ,02 ( 14.50+1 .16+14.50+19.56+5 .30). tibia II: 10.00. tibia III : 8.25. tibia IV: 10. 18: 

Tibia I lid 58.00. 

V:tri:ttiOIl. Males and females have \'ariation in size and coloration. but the \'ariation in coloration could be 
because some of the specimens had recently molted, TIlere is little \'ariation on the epigyna. only one female had an 
epigynum smaller than the othen. Male tibia 1: 12 .88- 13.94 (x= 13.41). Female tibia 1: 11.12- 16.12 (x= 13 .69). 

Natural Histol"Y. The yegetalion type in ¡he localities of the material examined is pine-oak foresto The 

specimens frolll Cueya del Bonego (Fig , 14) were collected in their ilTegular sheet webs. near the walls or in crach 

011 Ihe walls (Fig. 9). Mosl of Ihe specimens \Vere collecled among boulders on the ground. TIle ca\'e had high 

humidity. ca 80%. and is located in the MOl'elOS fOl1nation. a karst zone fmm the Cretaceous periodo The specimen 
collected in pine-oak forest olllside of the ca\'e in Omihemi was collected among fallen logs and boulders on the 

ground. 

Distl'ibutioll. MÉXICO: Guerrero (Fig. 214) . 

Ixchela tzotziJ II l'W spl'cil's 
Figures 160--172 

Typl' d:ttn. MEXICO: Chiapas: 1 ñ holotype (CNAN T0728) [17 June 2011: A. Valdez. O. Francke. C. 
Salllibátlez. J. Cmz. R. Monjaraz. G Contreras. K. Zárate] fmm Gnllas de .t\rcOlete (Iat 16 ,7254 <> . Ion -92.5846<>; 

2323 m). Municipio San Cristóbal de las Casas. Paratypes: 1 + (with oYisac) (CNAN T0729) [31 July 2010: D . 

Banales. K. Zárale]. same locality as holotype. 4 :",! . 3 + + (CNAN T0730). saine data as holotype. 

Othl'1" mall'l'iall'x:tmilll'd . MEXICO: Chiapas: 4 (~,{ . 3 ~~ . 3 immamres (CNAN 3326) [31 July 2010: D . 
BruTales. K. Zárate]. same locality as holotype. 2 ~:f: . 1 +. 18 inlInan\.feS (CN.t\N 3327). same data as holotype , 1 

"" .21 Ílmnanu'es (CNAN 3548) [10 Jlllle 201 0: K. Zárale. C. Pérez. E. Pérez]. same locality as holotype. 1 + 
(AMNH) [24 Augusl 1966: J. I,'ie. \V. h'ie] from 8 km \V of San Crislóbal de las Casas (la! 16.733329°. Ion · 
92 ,714494°: 2420 m). Mtlllicipio San Crislóbal de las Casas. 

Etymology. The specific name is a nOllll in apposition and refers to ¡he main etlUlic grollp : Los Tzolziles: that 

live in the MmlÍcipio San Cristóbal de las Casas. where the type localiry is located, 
Di:tglIosis. Resembles to l. abemathyi. distingllished by ¡he chelicerae with FAC bigger (Figs 162. 163): by 

Ihe SAC inconspicuolls (Fig. 162): and by the epigynllm with central apex wider in frontal "iew (Fig . 169). and by 
Ihe u'apezoidal shape Íl¡ ventral \'Íe\\' (Fig , 170). 
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171 
FIGURES 160-1 72. Jxchela rzorzíJ DeW spl"de~ . Male: 160. Habims. latel1l1 vicw. 161. Carapacc. dOl>al \iew. 162. Chdicerac. 

fromal vicw. 163. Chdiccra. lateral vicw. 164. Carapacc. fronta l vicw. 165. Bulb 3nd procursus. dor<.al vic\\'. 166. Embolus. 
prolatcTodor<,al vice\\' (arro\\' indicatc., ¡he bifurcatcd .. pine). 167- 168. Leí! palpo 1"<:lro1al<:r31 3nd prola1crul vicw., rcspectinly. 

hmak 169. Epigynulll . frolllal vice\\'. 170. EpigyllUlll. untnll vic\\"o 171. Epigynum. dOl>al \icw. 172. Epigynlllll . Idl lateral 

vic\\'. Scab: 1 mm (Figs 160. 161. 164. 167. 168. 172).0.5 mm (Figs 162. 163. 165. 169- 171 ).0.25 mm (Fig. 166). 
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DI'SCl'ipliou. l\1:aI(' (Hololypl'). Prosol1la: Pale yellow. wilh t1uee brown spols each side (Fig. 161 ). Ocular 

region OI·ange. wilh a wide brownline inlhe middle (Fig. 161 ). Fovea \Vith a wide brown region SUlTOtUlding it and 

eXlending backward (Fig. 161). Clypeus pale orange. with a wide longitudinal grey region (Fig. 164). Chelicerae 

brown (Figs 162. 163). StenmIll OI'ange. with several small grey SpoIS. paJ1iculaJY allhe base ofthe setae. Labium 

and endites bro\\ll. p.11e dislally. Endiles with retrolateral apophysis slight1y biftrrcated. Legs: Coxae pale yello\\'. 
Irochalllers orown, Femora dark orange. with several brown rings Ihroughout its length: one sub-dislal ringo wide 

and very marked. Patellae brown. Tibiae orange \\' iTh se':eral brown rings throughoUl ils length. less marked than 

on femora (Fig. 12). Metatarsi and tarsi orange. without rings. Opislhosol1la: Conica!. larger Ihan high. pale grey 

(Fig. 160). Gonopore plate hexagonal. Palp: Femur cOlúcal. pale orange. paler ventrally. with VAF conical (Fig. 

167). Patellae and tibia orange. Pmcursus brown. paler basally. long and slight1y cUl"Ved. with distal spine small and 
cUlTed (Fig. 167). VPP inconspicuous. wiTh few and large setae (Fig. 167). Embolus conical. dorsally with 
biftlrcated spine (anow Fig. 166) : \"enTrally wiTh apicallarge projeclion (Figs 166-168). PAB wide (Fig , 168). 

Measurel1lents: Totallength 7.20. Carap.1ce 2.90 long. 2.65 wide. Clypeus 1.10 long, Diameler AME 0.13. ALE 0.22 . 

PME 0.18. PLE 0,24. Distance ALE-PME 0.16. PME-PME 0.25. Leg 1: 49.45 (13 ,31+1.20+ 13.37+16.87+4.70). tibia 

II: 9,50. libia III: 8,60. libia IV: 11 ,25. Tibia 1 Vd: 30.42 . 

Fl'mlt1l' (plt l'lt l)·p l'). (CNAN T0729). Similar to the male. differences: Prosollla: Paler yello\\' than on male. 
Ocular region OI·ange. paler than on male. with one Ihin line from each postelior eye toward posterior region. 

Bro\\'n longitudinal pattem on Ihe clypeus. Legs: Femora. tibiae, metatarsi and tarsi paler omnge than Ihe male. 

EpigyllUI1I: Wider than long (Figs 170. 172). PP wide. with two oval concaYilies sac-shaped between MSE and PP. 
MSE wiTh upside down Y-shape (Fig. 171 ). Measurel1lellls: Totltllength 7.50. Carap.1ce 2.70 long. 2.60 wide, 
Clypeus 1.00 long. Diameter AME 0.14, ALE 0,20. PME 0.18 . PLE 0.22. Distance ALE-PME 0.19. PME-PME 

0,25 , Leg 1: missing . tibia TI : 9.00. tibia IIl: 6.60. libia IV: 8.50; tibia 1 lid missing. 

Vlt rilt tion. Males and females ",ilh yarialion in the color of dorsal spots on carapace and on the region around 

Ihe fo\"ea. in some specimens darker brown Ihan on OIhers. There is \"ariation in Ihe number of rings on Ihe legs in 
bolh sexes. 5- 9 rings on femora and 4-8 on tibia. femurl has more rillgs than the others. Male tibia 1: 9.75- 13 .37 

(x= 11.3 7) , Female libia 1: 8.70--8.80 (x= 8,75). 

Natural Histol")'. Mosl specimens were collecled inside Ihe cave 011 their inegular sheet webs. in cracks 

oelween walls or between karslic fonllalions (stalacues. slalagmites and columns). Some specimens were 
collecled outside the cave. in an oak-pine fores\. under fallen logs and boulders (Fig. 12). Ixchela tzotzil ne\\' 

species \Vas collecled around Ihe rype locality of 1. pecÁi. Gmtas de Arcotete. Chiapas: ahhough specimens of 1. 
pecld were not collected al this localiTy during Ihis study. the IWO species miglu be considered sYlllpatric . IxcheJa 

pecldwas collected 30 km SE ofGmtas de Arcotele. inside the Cueva de Teopisca. Chiapas , 80th species are easily 

distinguished morphologically (Figs 47- 59. 160--172). as \Vell as by moleculaJ' data (in prep.). 

Dislribution. MEXICO: Chiapas (Fig , 214). 

Txrf¡pla ... a llliha IlP7i IIP\v sIwl'ips 
Figures 173- 185 

Typ(' dalll. MEXICO: Chiapas: 1 M holorype (CNAN T0075). 1 + paJ'arype (CNAN TOO76) [19 June 2011: A. 
Valdez. O. Francke. C. SantibMiez. J. Cruz. R. Monjaraz. G Comreras. K. ZáraTe] from oulside ofCueya de las 

Abejas (lal 16.8487°.lon -93 ,2432°: 1190 m). Municipio San Femando. 

Elym olog'y. This species is dedicated lo Ihe scorpionologisl and friend Carlos E. SanTibáüez López ("La 
Tortuga"). for bis cOlllribulion lo the knowledge of aradmids from Mexico. and his panicipalion in collecling Ihe 

rype series. 
Diltgllosis. Resembles lo 1. furcula. distinguished by Ihe FAC ",ilh SAC apically. long and hook-shaped (Figs 

175. 176): by Ihe PAB smaller. inconspicuous (Figs 178. 181 ): by the epigynum pear-shaped in ventral \"Íew (Fig. 
183). wilh posterior conca\"Íty in laleral yiew (alTow. Fig, 185) , 

Dl'sCI"iplioll . l\1a Il' (Hololypl'). ProsOI1lc1: Carapace orange. paler near the ocular region. wÍlhout spots. only a 
dark region on each side on poslerior pan. and a grey triangular pattem behind the fO\'ea (Fig. 174) , Foyea wilh 

inegular patlem thin and grey surrounding il. \Vith a reddish pattem U-shaped on poslerior pm1 of ocular region 

(Fig. 174). OCtUaJ' regíon brown. withoutlines (Fig, 174). Clypeus wilh a longímdinal region wide and brown (Fig. 177), 
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FIGURE S 173-1 85. /xchela samibanezi tU'W spl"des. Male: 173. Habi!U~. laleTal vic\\'. 174. Carapacc. dorsal vic\\'. 175. 
Chdiccrac. fromal \-icw. 176. Chdicera. lateral vic\\'. 177. Carapacc. frontal vic\\'. 178. Embolm. apica! view (an'o", indicares 
¡he conc3vity bctwecn ha""l prombcrnllcc and Ihe PAB). 179. Bulb and prOCUl,U,. dorsal vicw. 180--181. Lcft palpo rctrolatcral 
alld prolatcral vicw> rc>pcctivdy. Fcmak 182 . EpigyllUlll. fromal vic\\'. 183. EpigYlllun. ventral vic\\'. 184 . Epigynum. dOTh.11 
VIC\\'. 185. Epigynulll . ldi: lateral \icw (alTow indicatc> posterior conca\"ity). Scale .. : 1 mlll (Figs 173. 174. 177. 1 SO. 181. 183. 
184).0.5 nun (Figs 175. 176. 178. 179. 182. 185). 
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In fr011lal Yiew. chelicerae brown. paler froUlally. pale basally aboYe FAC and with a small pale region below FAC 
(Fig. 175). Chelicerae wilh SAC (Figs 175. 176). Stemum olive. wilhoUl lines or spots. Labium and endiles oli\"e. 
pale dislally. endites with pale retrolateral apophysis. Legs: Coxae and trochanlers orange. Femora bro\\"n. paler 
basally: without rings. only one inconspicuous ring distall)'. Tibiae pale brown. with t\Vo inconspicuous rings. one 
basal and anolher subdislal. Melatarsi and larsi pale brown. Opisthosoma: Subconical. dark blue. as long as high 
(Fig. 173) . Plate of genital gonopore pale green. wider thanlong. Palp: Femur conical and cUJ"Yed. olive dorsally 
becoming paler \"entrally. wilh conical VAF (Figs ISO. 181). Basal apophysis on retrolaleral position ofthe femur 
long and square-shaped (Fig. 180). Palella and libia oliYe. Procursus brown. becoming oli\"e basall)'. slight1y 
ctu"Yed distally: wilh wide and cun'ed spine (Figs 179- 181) . Embolus with large spine dorsal-distal. ve11lrally with 

projeclion thin (Figs 180. 1SI ). Embolus with a basal pronlberance ending in rollnd tipo fonlling a concaYity 
belween j¡ alld Ihe PAB (anow. Fig . 178) . Measurements: TOlal length 5.40. Carapace 2.25 long. 2.20 wide. 
Clypells 0.85 long. Diameter AME 0.10. ALE 0.24. PME 0.17. PLE 0.22 . Distance ALE-PME 0.10. PME-PME 

0.18. Leg 1: 41.14 (11.37+0.90+11.00+14.37+3.50). tibia Il: 8.20. tibia 1lI : 6.62. tibia IV: 8.37 : tibia 1 lid 29.66. 
Fl'm¡¡!l' (P¡¡r¡¡typl'). Sinúlar to the male. differences : Prosoma: Carapace pale orange. \Vith marginal panem 

and triangular pattem behind Ihe fo\"ea more Yisible than on male. Inegular grey patlem around Ihe fo\"ea darker 
than on male. Ocular region and longitudinal region of clypeus darker brown Ihan on male. CIlelicerae paler brown 
Ihan on male. Slemum. labium and endites darker oli\"e Ihan on male. Legs: Femora. tibiae. metatarsi and tarsi 
paler brown than on male. Epigynum: Larger Ihan wide (Figs lS3. lS5). with squ.are-shaped in fi:ontal Yiew (Fig . 
182). PP triangular. withoUl the lWO conca\"ilies sac-shaped between MSE and PP: MSE wilh V-shaped upside 

down (Fig. 184). Measurements: Totallenglh 5.10. Carapace 2.1 5 long. 1.97 wide. Clypeus 0.77 long. Diameler 
Al\1E 0.08. ALE 0.22. PME 0.16. PLE 0.20 . Dislance ALE-PME 0.10. PME-PME 0.18. Leg 1: missi.ng. tibia Il: 

6.35. tibia 1lI : 5.30. tibia IV: 6.65: tibia 1 lid missing. 
Natural Hislory. The specimens were collecled oUlside of the Cue\"a de las Abejas IUlder fallen logs. in a 

tropical rain foresto wilh humidity ca 80%. 
Distributioll. MEXICO: Chiapas (Fig . 214). 

IXc/JeJa IlIIasleca nl'W spt'ril'S 
Figures 186--201 

Typt' data. MEXICO: San Luis Potosí: 1 rf holotype (CNAN T0077) [6 May 2011 : A. Valdez. O . Francke. J. Cmz. 
R. Monjaraz. G Contreras] from Buena\"ista. near Ahll<1cadan (Ial 21 .3406°. Ion -99 .09S6°: 1700 m). Mmticipio 
Xilitla . Paral)'pes: 1 + (CNAN T0078). same data as holotype . Querétaro: 2 ri ri (eNAN TOO79) [14 No\"ember 

2009 : A. Valdez. O. Francke. C. Santibáiiez. J. Cruz] from 1.5 km road 10 Microwa\"e Slation La Pingüica (lat 
21 1253°. Ion -99.6762°: 2680 m). Municipio Pinal de Amoles. 1 ¡l . 2 + +. 2 immanlres (CNAN T0080) [15 
Nowmber 2009: A. Valdez. O. Francke. C. SantibáIiez. J. Cl1.Iz] from 200 1ll E of junction road Pinal de Amoles· 
Bucarelli (lat 21 .1 25 ]0 . Ion -99 .6391 °: 2544 m). Municipio Pinal de Amoles. 

Otlll'1" m¡¡tt'ri¡¡1 l'xamiut'd. MEXICO: Hidalgo: 2 + + (CNAN 3628) [7 Noyember 2010: A. Valdez. O . 
Francke. J. Cl1.Iz. C. SantibáIiez. E. Mirancb ] fi:om '"El Salto" ( Ial 20.9017"'. Ion -99.2147": 2025 m). Municipio 
Jacala de Ledezma. 2 --t.~ . 1 + (with egg sac) (MlNH) [20 July 1956: V. Roth. W. Geltsch] from 16 km S of 
Jacala. Municipio Jacala. 1 + (with egg sac). 1 illlluanlre (AMNH) [8 No\"ember 1966: J. Reddell. J. Fish] fi'om 
Cueya de Puerto de la ZOlTa. Querétaro: 1 iUllllamre (CNAN 3627) [16 April 2009: R. Paredes] fi:om Cue\"a del 
Judío (lat 21.1217°. Ion -99 ,6284°: 2594 m) . Municipio Pinal de Amoles, 1 '" CCNAN 3629) [14 November 2009: 

A. Valdez. O. Francke. C. SantibáIiez. J. Cmz] from Puelto Tejamanil (Ial 21.1225°. Ion -99.6536": 2554 m). 
Municipio Pinal de Amoles. 1 + (CNAN 3630) [11 June 2005: p, Sprouse] from Sotano de la Culebra. Sla Monica 
de las Tinajas (Ial 21.057r.lon -99.4002°: 1751 m). Municipio San Joaquín. 1 + (AMNH) [26 No\"ember 1977: R. 
Jamenson] from SOlano ofHelTeras. San Joaquín (Ial 20.8972°, Ion -99.5752°. 2466 m). Mmlicipio San Joaquín. 1 
+ (AMNH) [21 No\"ember 1977: R. Jameson] from Cueya del Rincon. Lagunita. El Doclor (Ial 20.8497° . . 
99 ,5851 °: 2743 m). Municipio Cadereyta. 1 + (with egg sac) (Al\1NH) [June 1972: W. Russ ell] from SOlano del 
Pino #6 . 20 km NNE ofPinal de Amoles. 1 + (Al\1NH) [9 Jul)' 1967: J. Reddell] from SOlano de la Lagunila. 1.6 
km E of Río Blanco (lat 21 ,2093° . Ion -99.7242°: 2050 m). Mlmicipio Peüamiller. 1 immanue (Al\1NH) [9 Jul)' 
1967: J. Reddell. J. Fish. P. Russell] from Cue\'a del Puelto del León. 6,5 km SE ofRío Blanco (lal 21.1 672°. lon -
99.6971 ": 2947 m). Municipio Peiiamiller. 1 +. 1 immatm'e (AMNH) [8 Seplember 1966: D. McKenzie. J. 
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Reddell] from Cueya de Tejamanil. 1 + (ArvINH) [11 July 1967: J. Fish] from Sotano dei Tigre. 24 km S\V of 
Jalpan (lat 21 .0624°. Ion -99.6479°: 1720 m). Municipio Peiiamiller. 1 + (MvINH) [1 7 July 1969: S. Peck] from 
Iron mine al road. 2 km E ofPinal de Amoles. Municipio Pinal de Amoles. San Luis Potosí: 1 h" . 1 +. 2 inllUanll"eS 
(CNAN 3625) [23 September 1960: Bolíyar. Medellin. GÓmez. Vázquez] from Gruta de la Catedral ( 1600 m). 
Municipio Rio Verde , 1 ri (CNAN 3626) [18 November 2007 : P. Sprouse] from Xili lla. Viejo Miramar (Iat 
21 ,3918°. Ion -99.0491 °: 1496 m). Municipio Xilitla. 

Etymology. The specific name is a noun in apposition and refers to etllllic and ctilnu'al regioll encompassing 
seyeral states of Mexico named Huasteca. from Nonh of Veracruz. South of Tamaulipas. Siena Gorda of 
Querétaro. some places of Puebla and some pans of Ih~ states Hidalgo and San Luis POlosi. in Ihis last slate is 
located Ihe type locality. 

Diagnosis. Resembles to l. sil1loni. distinguished by the FAC larger and rotlllded distally (Figs 189. 190): by 
Ihe carapace wiTh a marginal patlem arc-shaped on each side. on distalmiddle pan (Fig , 187): and by Ih~ epigynum 
wilh apophysis wider (Figs 198. 20 1). in frontal yiew with rotmded lateral comers (Figs 194. 195) , 

Dl'suiption. M nll' (H olotn)l'). Prosol1la: Pale yello\\'. Ocular region OI·ange. with one grey longimdinalline. 
and one small grey line behind each PME (Fig. 187) , Foyea wiTh wid~ grey region sUITotlllding ir. from pOlerior 
paJt of ocular re¡z:ion 10 posterior pan of carapace (Fi .2, 187). Clypeus pale yellow. wiTh inconspicuous brown 
longimdinal region. becoming darker distally (Fig. 188). Cheiicerae OI·ange. p<1ler on FAC (Fig . 189) , Cheiicerae 
wiTh SAC inconspicuous (Fig . 189) , Slemum yello\\'. wilh small brown region anTeriorly. Labium and endites 
brown. becoming pale on retrolateral apophysis of endites. Legs : Coxae beige. TrochanTers brown. remora pale 
OI·ange. darker basally in femur 1. with one sub-distal ring yely marked. Patellae grey. paler basally. Tibiae orange 

wiTh two grey rings. one basal and another sub-distal. Melatarsi and tarsi dark orange. Opisthosol1la: Conical. 
larger than high (Fig. 186). Plale of genital gonopore pale grey. oyal-shaped. Palp: Femur conical and wide. pale 
OI·ange. becoming paler \'entrally: with VAF wide. ending in small Tip (Fig. 192). Palellae and tibiae pale orange. 
Procursus straigln. brown. dark OI'ange basally. w ith distal spine cllf\'ed (Figs 192. 193). VPP rounded. wiTh few 
and large selae (Fig . 192). Embolus dorsally with reduced spine. yentrally long and curved projection (Figs 192. 
193) , MeaswT!l1Ients: Totallength 6.20. Carapace 2.45 long. 2.15 wide, Clypeus 0.95 long, Diameler .-\ME 0. 12. ALE 
0.22. PME 0.18. PLE 0.22 , Distance ALE-PME O, 15. PME-PME 0.27. Leg 1: 51 .17 (13.68+ 1.00+13.12+18,37+5 .00). 
tibia 1I: 9.70. tibia nI: 7.50. tibia IV: 9.70: Tibia 1 lid 35.00, 

F{'mnl{' (pnrntyp{'). (CNAN T0078). Similar 10 Ihe male. differences: Prosol1la : Carapace wiTh marginal grey 
partem on each side wider and darker than on male. Ocular region brown. Cheiicerae distally brown in retrolateral 
and prolateral parts. basally grey in fronTal palt. Legs: Femora pale bro\\'n. the sub-distal ring darker than on male , 
Palellae darker Ihan on maleo Tibiae. metalarsi and tarsi p~le brown. The IWO grey rings. one basal and anolher sub­
distal on tibiae. darker Ihan on male. Epigynul1l: \Vider thanlong (Figs 196. 199). PP wide, cUlTed laterally. MSE 
\\'iTh Y-shaped upside down. 1\\'0 large concavities sac-shaped bel\veen MSE aud PP (Figs 197. 200) , 
Measurel1lents: TOlallenglh 6.90. Carapace 2.70 long. 2.50 wide , Clypeus 0.95 long , Diameler AME 0.14. ALE 
0,25. PME 0. 22. PLE 0.24. Distance ALE-PME 0 ,18. PME·PME 0.27. Leg I: 45 .70 
(12.25+ 1 15+1 2.12+ 15.43+4. 75). libia ll : 8.87. libia 1lI : 7. 12. tibia IV: missing: tibia 1 lid 27.85. 

Vnrintion. There is yariation in general coloration and leg coloration belween males and females. and wiThin 
each sexo TIlere is considerable yariation in size in each sex, There is yariation in the extemal shape of the 
epigynum. in female paratype (CNAN T0078) the \"entral apophysis of epigynuIll (Figs 194. 196. 198) is slightly 
shOlter ¡han on the other females (Figs 195. 199.201). Intemally. there is yariation in the shape ofPP and MSE. 
female paratype (CNAN T0078) has PP sliglllly wider Ihan females (CNAN T0080). and Ihe MSE in the fmt 
female has Y-shaped upside dO\\ll (Fig, 197). whereas in other females has U-shaped upside down (Fig. 200). 

besides which. Ihe 1\\' 0 sac-shaped concaYities bel\\'eenl'\"ISE and PP are Ihinner and larger (Fig. 200). Male tibia 1: 
11.25- 13. 12 (~12.41 ) , Female tibia 1: 9,37- 15.25 (~11. 84) . 

Natural History. TIle type localiry is in a karstic zoue. and the specimens were collected in pine-oak fore sl in 
Iheir inegular sheet webs amollg boulders on ¡he ground (Fig. 11 ), The specimens were collected from 1,5 km 
along Ihe road from Microwa\'e Stalioll La Pillgüica. Querélaro (Fig, 10). TIley were collected in pine-oak forest. in 
Iheir ilTeglllar sheet ",ebs in a small cave (arotUld 4 m of long) on Ihe embanklllelll nexl 10 the dilt road. with a 
humidity ca 60%, The other specimens collected from 200 m Easl of the jUllctioll to Pinal de A.llloles-Bucarelli. 

Querétaro: were collecled in pine-oak forest in a slllall and cold ca\'e (around 5 m of long) on the embanklllent next 
10 the road. wiTh hUlllidity ca 70%. 

Distriblltioll. MEXICO: Hidalg o. Querét<1m San Luis Potosí (Fig . 214). 
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FIGURES 186--101. IxcheJa huasleca 1I1"W spedl"s. Male: 186. Habim~. lateral vie\\". 187. Carapace. dorsal vie\\". 188. 
Carapace. frontal ,iew. 189. Chelicerae. frontal view. 190. C"helicera. lateral view. 191. Bulb and procllrsu>. dor~al ,iew. 
192- 193. LeR palpo retrolateral and prolateral \iew~ re<'IXctiyely. FenL1le <,: Buanavi<,ta . near to A . .huacadan: 194. Epigymun. 
frontal YÍew. 196-197 . Epigynum. \"entrd and dOl>al yiew respectively. 198. Epigynmn. leR lateral YÍew. 200 III E of jtmction 
road Pinal de Amole<,-Bucarelli: 195. Epigylllllll. frontal YÍew. 199- 200. Epigynum. ventral and dorsal view re<,pectively. 201. 
Epigynum. leR lateral vie\\". Scale,: 1 mm (Fig<, 186-188. 192. 193). 0.5 nnll (Fig<, 189- 191. 194-201). 
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203 

207 208 

FIGURES 202- 113. /xchela viquezi new sped{'~ . Male : 202. Habim ... lalel1l1 vicw. 203. Carapace. dorsal vic\\'. 204. 
Chdicerae. frontal vic\\'. 205. Chdiccra. laleral vic\\'. 206. Carapacc. froma! vic\\'. 207- 208. LeC! palpo rctro]atcTal and 
pro!atcl1l1 vicw<, rc>pcclivdy. 209. Bulb lI11d procuf<'U>. dor,al \'icw. Fcmale: 210. Epigynum. frontal vicw. 211. Epigynum. 
ventral vicw. 212 . Epigyllum. dor!.:!! vicw. 213 . Epigyuulll. Idl lateral vie\\'. Seal.: .. : 1 nun (Fig .. 202. 206--208). 0.5 mm (Fig .. 
203- 205. 209- 213). 

REVISION OF IXCHELA Zootaxa 3608 (5) lO 2013 Magnolia Press 323 



46

Ixc/Jela l'iquezi lU'W ~prrirs 

Figures 202- 213 

Typr data. HONDURAS: FrandscoMoraz<in: 1 " holotype (INBiQ) [24 September 2008: C. Viquez] from Oyuca 

(ht 14.0160". Ion -87.0833°. 1504m). 1 ~ paratype (INBio) [28 September 2008: C. Viquez] from Parque 
Nacional La Tigra. about 10 km NE Tegucigalpa (lat 14.2121". Ion -S7.0950". 1800- 1900 m). 

Etymology. This species is dedicated to Dr. Carlos Viquez frOlll Costa Rica. who loaned spiders ofthe family 

Pholcidae from Central America and for his pmticipation in collecl:ing Ihe type series. 
Diagnosis. Resembles to 1 frallckei. distinguished by Ihe FAC snHlller. wilh small tip di .. tally (Figs 204. 205): 

by Ihe SAC smaller (Fig. 204): by Ihe PAB rotlllded and bigger (Figs 207. 208) : and by the epigynum wiTh wide 

apophysis. rotlllded distally (Figs 211. 21 3). 
D{'sn iption. Mal{' (Holot)l){'). Prosol1la: Carapace pale OI·ange. paler in anterior p~rt behind Ihe ocular 

region. and pale grey in distal half (Fig. 203). Carapace wiTh tluee inconspicuous lines on each side (Fig. 203). 
Foyea wilhout patlem sUJTounding it: ocular region brown. wilh a sparse reddish paltem posteriorly. nexl to the 

foyea. U-shaped (Fig. 203) . Clypeus pale orange. wiTh a w ide ligll! orange region. longimdinal (Fig. 206) . 

Chelicerae lighl brown (Figs 204. 205). Stemulll light oliye. labiulll and endiTes pale brown. pale disTally. 

Retrohlleral apophysis of endites pale. Legs: Coxae and trochanter .. pale orange . Femora brown. paler basally. 
wiThout rings. en~n wilhoUl sub-distal ring That oTher species ha\·e. Tibiae. metatarsi and tarsi pale brown. 

Oplsthosol1la. Globular. dark blue. as long as high (Fig. 202). Plme of genital gonopore olh'e, u·apezoidal. Palpo 
Femur conica!. slight1y cur\'ed. pale orange. becollling paler Yelllrally (Figs 207. 208). VAF SllHlll. conica!. located 
in relrolaTeral-yelllral position (Fig . 207) . Patella and tibia Ol·ange. ?rocursus OI·ange. darker distally. wilh distal 

spine. large and curwd (Fig. 207) . VPP conica!. with fe\\' and large selae (Fig . 207). Embolus wide. disTally 
ctuyed: apically WiTh dorsal small spine and \'entrally wilh slUall projection spine-shaped (Figs 207- 209). 

MeasuJ'el1lents. Totallength 5.30. Carapace 2 25 long. 2. lO wide. Clypeus lenglh 1.00. Diameter A!vIE 0.06. ALE 
0.17. Pi\·IE 0.14. PLE 0.20. DiMane," ALE-PME 0.09. PME-PME 0.26. Leg I: llli&s ing. tibia II : nllssmg. libia IlI : 

nusslllg. tibia IV: 7.30: libia I lid lllissing . 

• Ixchelafranckei 

• Ixchela huasteca 

• Ixchela santibanezi 

... Ixchefa f7.lIf7.iI * Ixche/a viquezi 

214 
J~~ 

N 

A 

FIGURE 214. hllown di~u'¡bll1ion of /xchela frmckeÍ new .. peci~~ . /xcheJa huasleca ne\\' ~peci~ ... /xchela samíbanezi new 
speci~~ . Ixchela rzorzil ne\\' specic~ and IxcheJa víquezi new ~p~cies. 
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Ft'malt' (Parat)-pt'). Similar to the maleo differences: ProsOIlli/: Distal half 01 carapace grey. darker Ihan the 
male o Ocular region paler browll than on maleo Clypeus with a brown regíon. w íde and longitudinal. Stemum oliye. 

darker Ihan on maleo Legs: Coxae and trochalllers pale orange. becoming oliye in prolaleral and relrolaleral palt. 

F emora. tibíae. melatarsi and tarsí paler brown than the maleo EpigynulIl: \Vider tImn long (Figs 210. 211. 213). In 
fromal and yelllral yiews with small rounded pil (Figs 210. 211). PP larger Ihan wide. fonning a space U-shaped 

upside dO\'ll belween Ihem: MSE thin and inconspicuous (Fig . 212). Mei/suIPlIlents: TOlallength 5.00. Carapace 
2.00 long. 1.95 wide. Clypeus 0.90 long . Diameler AME 0.08 . ALE 0.16. PME 0.12 . PLE 0.14 . Distance ALE­

PME 0.08 . PNIE-PME 0.22 . Leg I: 33.27 (9.00+0.87+8.90+1 1.00+3.50). tibia II: 6.40. libia III: missing. tibia IV: 

missi.llg: libia I lid 35.60. 
Distributioll. HONDURAS(Fig. 214). 
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Phylogeny of the spider genus Ixchela Huber, 2000 (Araneae:
Pholcidae) based on morphological and molecular evidence

(CO1 and 16S)

ALEJANDRO VALDEZ-MONDRAGÓN* and OSCAR F. FRANCKE

Colección Nacional de Arácnidos (CNAN), Instituto de Biología, Universidad Nacional
Autónoma de México (UNAM), Apartado Postal 70-153, C. P. 04510, Ciudad
Universitaria, Delegación Coyoacán, Cd. de  México, Distrito Federal, México.
* Corresponding author. E-mail: lat_mactans@yahoo.com.mx.

The genus Ixchela Huber, 2000 is composed of 20 species distributed from Northeastern
Mexico to Central America, counting the five new species described here from Mexico:
Ixchela azteca, Ixchela jalisco, Ixchela mendozai, Ixchela purepecha, and Ixchela
tlayuda. In this study, we test the monophyly and investigate the phylogenetic
relationship in the genus Ixchela using both morphological and molecular data from
(cytochrome oxidase 1 (CO1) and 16S rRNA genes) data. Parsimony analysis (PA) of
40 morphological characters with equal and implied weighting recovered five most
parsimonious trees under both conditions. Monophyly of Ixchela is supported by eight
morphological synaphomorphies: 1) a bulb prolateroventral apophysis on the male palp;
2) a long and slender femur of the male palp, with cone-shaped; 3) an apical ventral
projection on the embolus; 4) an apical dorsal projection with spine-shape on the
embolus; 5) a sclerotized spine small and curved, distally on the procursus; 6) a long
setae present on ventral protuberance of the procursus; 7) a procursus conical and long,
wide basally; and 8) a small and sub-distal sclerotized ventral spine on the embolus. The
PA analyses under equal and implied weighting, and Bayesian inference (BI) analyses
for the separate CO1 gene (506 characters), 16S gene (379 characters), concatenated
gene fragments CO1+16S (885 characters), and the combined evidence data set
(morphology+CO1+16S) (925 characters) consistently support the monopyly of the
Ixchela. Our preferred topology found two large clades, the clade 1 have a natural
distribution toward the Mesoamerican biotic component, whereas the clade 2 toward the
Mexican Mountain biotic component.

ADDITIONAL KEYWORDS: New species ‒ taxonomy ‒ monophyly ‒ morphology ‒
parsimony ‒ Bayesian inference.
______________________________________________________________________

INTRODUCTION
The spider family Pholcidae C. L. Koch, 1850 is currently composed of five
subfamilies: Ninetinae Simon, 1890; Arteminae Simon, 1893; Modisiminae Simon,
1893; Smeringopinae Simon, 1893; and Pholcinae C. L. Koch, 1850 (Huber, 2011). The
subfamily Modisiminae currently includes 412 species grouped in 33 genera, some of
which are considerably specious (e.g., Anopsicus Chamberlin & Ivie, 1938; Psilochorus
Simon, 1893; Modisimus Simon, 1893, Mesabolivar González-Sponga, 1998); and
many undescribed species (Huber, 2011). Although some clades have been identified
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within the subfamily, the phylogenetic relationships within Modisiminae are not clearly
resolved yet. There are some clades within Modisiminae that are morphologically
supported (Huber, 1998b; 2011), though molecular data do not support the monophyly
of this taxon (Huber & Astrin, 2009).

Within the subfamily Modisiminae, the spider genus Ixchela Huber, 2000 was
previously composed only of five species (O. Pickard-Cambridge 1898; F. O. Pickard-
Cambridge, 1902; Gertsch, 1971) until Valdez-Mondragón (2013) described nine and
one new species from Mexico and one from Honduras, respectively; with a total of 15
described species previously.

The monophyly of the genus Ixchela has never been tested. This genus was
proposed to be supported only by one character, the distinctive prolateroventral
apophysis of the palp bulb of the male (Huber 1998, 2000; Valdez-Mondragón, 2013).
In addition, the phylogenetic relationships among Ixchela and other genera of the
subfamily Modisiminae are not clear. Huber (2000) mentions that members of Ixchela
share several synapomorphies with other genera of the subfamily, such as the exposed
tarsal organ, male palpal coxa with retrolateral apophysis, male gonopore without
epiandrous spigots, anterior lateral spinnerets with only one piriform gland spigot each,
and large PME-ALE distance. Huber (2000), however, mentioned that Ixchela
resembles Aymaria Huber, 2000 in overall shape, it is only superficial similarity and not
due to synapomorphies that link the two genera or that link Ixchela with any other sister
genus within Modisiminae (Huber, 2011).

Here, we present the first phylogenetic analysis of the genus Ixchela Huber,
2000, testing its monophyly with different kinds of data, using morphology and two
mitochondrial genes (CO1 and 16S). We generated nucleotide sequences from two
mitochondrial genes, selected because their substitution rates allow the establishment of
the relationships at species level, as shown by previous phylogenetic analyses in spiders
and other arthropod groups, including the family Pholcidae (e.g. Hebert et al., 2003b;
Arnedo et al, 2004; Bruvo-Madaric et al., 2005; Astrin et al., 2006; Álvarez-Padilla et
al., 2009; Hendrixson et al., 2013). Besides, this study describes five additional new
species as a result of a recent taxonomic revision of the genus Ixchela (Valdez-
Mondragón, 2013); presents new morphological and biogeographical data.

MATERIAL AND METHODS

Biological material. The biological material used in this study was collected as
additional work carried out by Valdez-Mondragón (2013). We examined specimens
deposited in the following museums and institutions: Colección Nacional de Arácnidos,
Instituto de Biología, Universidad Nacional Autónoma de México, Mexico City
(CNAN); Universidad Michoacana de San Nicolás de Hidalgo, Michoacán, Mexico
(UMSNH); American Museum of Natural History, New York, U. S. A. (AMNH); Texas
Memorial Museum, University of Texas, Austin, Texas, U. S. A. (TMM-UT); Instituto
Nacional de Biodiversidad, Santo Domingo de Heredia, Costa Rica (INBio). The
specimens were examined under a Nikon SMZ645 stereoscopic microscope. All
measurements are in millimeters (mm). Female epigyna and male palps were dissected
in ethanol (80%) and cleared in potassium hydroxide (KOH-10%) for five minutes.
Photographs were taken with a Nikon Coolpix S10 VR camera with an adapter for the
microscope. Morphological structures were placed in 96% gel alcohol to facilitate
positioning and covered with a thin layer of liquid ethanol (80%) to minimize
diffraction during photography. The photomicrographs were taken with a HITACHI
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SU1510 scanning electron microscope (SEM). All scale measurements on SEM
photomicrographs are in microns (µm). The maps were done with ArcView GIS version
3.2 (Applegate, 1999). The localities were georeferenced using the format (latitude and
longitude) in decimal degrees because in this format the maps can be made in ArcView
GIS versión 3.2. The photographs and maps were edited using Adobe Photoshop
Version 7.0. Abbreviations: ALE, anterior lateral eyes; AME, anterior median eyes;
FAC, frontal apophysis of chelicerae; MSE, median septum of epigynum; PAB,
prolateroventral apophysis of bulb; PLE, posterior lateral eyes; PME, posterior median
eyes; PP, pore plates; SAC, sclerotized apophysis of chelicerae;  VAE, ventral
apophysis of epigynum; VAF, ventrodistal apophysis of femur; VPP, ventrobasal
protuberance of procursus.

Taxon sampling. The cladistic analyses presented here, are based on 28 taxa. The
species used in the molecular analyses are listed in Table 1. The ingroup includes 20
species of Ixchela [15 species described previously by Valdez-Mondragón (2013) and
five new species described here]. Outgroups for the morphological analysis include
Physocyclus dugesi Simon, 1893; Priscula binghamae (Chamberlin, 1916);
‘Coryssocnemis’ ivie Gertsch, 1971; Aymaria conica (Banks, 1902); and Mesabolivar
cyaneomaculatus (Keyserling, 1891). Outgroups for molecular analyses include
Physocyclus dugesi Simon, 1893; Carapoia paraguaensis González-Sponga, 1998;
Mesabolivar luteus (Keyserling, 1891); Priscula binghamae (Chamberlin, 1916); and
Coryssocnemis simla Huber, 2000. The outgroup taxa were selected based on previous
analyses of phylogenetic relationships of the family Pholcidae (Huber 2000, 2011).
Outgroup sequences were retrieved from GenBank, because it was not possible to
obtain fresh tissues.

Table 1. Specimens sequenced for each species, DNA voucher numbers, localities, and
GenBank accession numbers.

GenBank
Accession Number

Species

*DNA
Voucher
CNAN Locality CO1 16S

Ixchela abernathyi (Gertsch) Ara0238 MEXICO: San Luis Potosí KF150114 KF178420
Ixchela franckei Valdez-Mondragón Ara0164 MEXICO: Guerrero KF150084 KF178390
Ixchela furcula (F. O. Pickard-
Cambridge) Ara0316

GUATEMALA:
Sacatepequez KF150127 KF178433

Ixchela grix Valdez-Mondragón Ara0235 MEXICO: Oaxaca KF150111 KF178417
Ixchela huasteca Valdez-Mondragón Ara0194 MEXICO: Querétaro KF150101 KF178407
Ixchela huberi Valdez-Mondragón Ara0190 MEXICO: Oaxaca KF150098 KF178404
Ixchela juarezi Valdez-Mondragón Ara0218 MEXICO: Oaxaca KF150108 KF178414
Ixchela mixe Valdez-Mondragón Ara0173 MEXICO: Oaxaca KF150090 KF178396
Ixchela pecki (Gertsch) Ara0308 MEXICO: Chiapas KF150125 KF178431
Ixchela placida (Gertsch) Ara0201 MEXICO: Veracruz KF150105 KF178411
Ixchela santibanezi Valdez-Mondragón Ara0309 MEXICO: Chiapas KF150126 KF178432
Ixchela simoni (O. Pickard-Cambridge) Ara0320 MEXICO: Guerrero KF150129 KF178435
Ixchela taxco Valdez-Mondragón Ara0273 MEXICO: Guerrero KF150089 KF178395
Ixchela tzotzil Valdez-Mondragón Ara0303 MEXICO: Chiapas KF150123 KF178429
Ixchela viquezi  Valdez-Mondragón Ara0319 HONDURAS: Fco. Morazán KF150128 KF178434
Ixchela azteca new species Ara0158 MEXICO: Distrito Federal KF150079 KF178385
Ixchela jalisco new species Ara0328 MEXICO: Jalisco KF150131 KF178437
Ixchela mendozai new species Ara0326 MEXICO: Puebla KF150130 KF178436
Ixchela purepecha new species Ara0253 MEXICO: Michoacán KF150119 KF178425
Ixchela tlayuda new species Ara0225 MEXICO: Oaxaca KF150097 KF178403
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Outgroups
Coryssocnemis simla Huber GenBank VENEZUELA: Sucre AY560773 DQ667753
Carapoia paraguaensis González-
Sponga GenBank VENEZUELA: El Dorado DQ667855 DQ667749
Mesabolivar luteus Huber GenBank BRAZIL: Minas Gerais DQ667873 DQ667766

Physocyclus dugesi Simon GenBank
COSTA RICA: San Pedro de
Montes de Oca AY560787 ―

Physocyclus globosus (Taczanowski) GenBank GUATEMALA: Lívingston ― DQ667821
Priscula binghamae (Chamberlin) GenBank BOLIVIA: La Paz DQ667932 DQ667826
Psilochorus simoni (Berland) GenBank GERMANY: Bonn AY560789 ―

Tainonia serripes (Simon) GenBank
DOMINICAN REPUBLIC:
NE Paraiso

FJ799790 FJ799777

*Voucher of all species of the ingroup are deposited at Colección Nacional de Arácnidos (CNAN),
Institute of Biology, UNAM, México.

Morphological data. The morphological matrix comprises 40 characters, 34
binary and six multistate (Appendix). Thirty-two characters were potentially
informative and eight were uninformative. In the analyses with equal and implied
weighting, uninformative characters were deactivated to avoid inflating the tree length
(L) and consistency index (CI). The matrix was created in WinClada-Asado, version 1.7
(Nixon, 2004). Multistate characters were considered as non-additive (Fitch, 1971).

DNA extraction, amplification, and sequencing. The specimens and tissues were
preserved in 96% or 100% ethanol at -18°C. The DNA extractions varied depending on
the available material and on the specimens’ body size. DNA was isolated in different
cases from prosoma (immatures), opisthosoma (immatures) or half opisthosoma
(adults), complete legs (immatures), leg femur or half leg femur (adults),
femur+patella+tibia (immatures), or in some cases from the whole individual spider
(small immatures). The DNA extractions were done using the Qiagen DNeasy Tissue
Kit. Extractions were verified by electrophoresis in 1% agarose gel (100 ml TBE+1g
agarose SIGMA-ALDRICH), using a ladder marker of 100 bp. DNA fragments
corresponding to approximately 620 bp of Cytochrome c oxidase subunit 1 (CO1) gene
and approximately 440 bp of 16S ribosomal RNA gene were obtained. The fragments
were amplified using the primers shown in Table 2.

Table 2. Primers used for PCR.
Gene Primer name Primer sequence (5’-3’) References

CO1 LCO1490
HC02198

GGTCAACAAATCATAAAGATATTGG
TAAACTTCAGGGTGACCAAAAAATCA

Folmer et al.
(1994)

16 S rRNA1              6sar-5’
1              6sbr-3’

CGCCTGTTTATCAAAAACAT
CCGGTCTGAACTCAGATCACGT

Hillis, Moritz &
Mable (1996)

Amplifications were carried out in an AB-Applied Biosystems Thermal Cycler mod.
2720, in a total volume of 25 µl containing 2.5 µl DNA, 2.5 PCR 10X buffer, 1.5 µl
MgCl2, 1.0 µl dNTPs, 0.5 µL of molecular marker for CO1 and 1 µL for 16S , 16 µL
H2O for CO1 and 15 µL for 16S, and 0.5 µl Taq PCR Core polymerase (Qiagen). The
PCR program for CO1 was as follows: one cycle of 30 repeats; denaturation at 94°C for
20s; annealing at 48°C for 20s; extension at 72°C for 40s (Huber et al., 2010). The PCR
program for 16S was as follows: two cycles, the first cycle consisted of 7-9 repeats;
denaturation at 94°C for 30s, annealing at 55°C (-1°C per cycle) for 30s, extension at
72°C for 50s; the second cycle consisted of 23 repeats, denaturation at 94°C for 30s,
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annealing at 50°C for 30s, extension at 72°C for 50s (Astrin et al., 2006). PCR products
were checked to analyze length and purity on 1% agarose gels and purified directly
from the PCR mixture using a Millipore Amicon-Ultra 0.5 µl Centrifugal Filters Kit;
purification were checked on 1% agarose gels with a marker of 100 bp. DNA extraction,
amplification, and sequencing were performed at the Molecular Laboratory at the
Instituto de Biología, Universidad Nacional Autónoma de México (UNAM).
Sequencing of both strands (5’-3’ and 3’-5’) of PCR products were done in a Genetic
Analyzer RUO AB-Applied Biosystems HITACHI mod. 3500xL. Sequence data are
deposited in GenBank (www.ncbi.nih.gov) under Accession Numbers: KF150079-
KF150131 for CO1 and KF178385-KF178437 for 16S (Table 1).

DNA sequence alignment and edition. Sequences were aligned using the default
Gap opening penalty 1.53 in MAFFT (Multiple sequences Alignment based on Fast
Fourier Transform) Version 6 (Katoh & Toh, 2008) available on line; using the
following alignment strategy: Auto (FFT-NS-2, FFT-NS-i or L-INS-i; depending on
data size). The inspection and editing of sequences and alignments were done using
BioEdit Version 7.0.5.3 (Hall, 1999). The BioEdit matrixes were exported to WinClada-
Asado, version 1.7 (Nixon, 2004), to run the analyses under NONA version 1.8
(Goloboff, 1993a). The matrixes obtained from the multiple sequences alignments were
then used in both Parsimony (PA) and Bayesian inference (BI) analyses. For the
Bayesian analyses, MrBayes version 3.1 (Huelsenbeck & Ronquist, 2001) was run
under the WinClada-Asado interface.

Phylogenetic analyses. Phylogenetic analyses were performed using Parsimony
(PA) under NONA version 1.8 (Goloboff, 1993a); and Bayesian Inference (BI) with
Markov Chain Monte Carlo (MCMC) using MrBayes version 3.1 (Huelsenbeck &
Ronquist, 2001). Partition-homogeneity tests (ILD-test) were done under NONA
version 1.8 (Goloboff, 1993a) to analyze congruence between partitions (CO1, 16S, and
morphology). The analyses with PA were done with equal character weighting and
implied character weighting; uninformative characters were deactivated to avoid
inflating the tree length and consistency index (CI) (Goloboff, 1993b; 1995). PA and BI
analyses were applied for each separate matrix as well as for the combined evidence.
PA analyses with equal weighting were run using heuristic search with NONA. The
analyses with NONA were conducted using WinClada-Asado, version 1.7 (Nixon,
2004). Ambiguous optimizations were resolved using accelerated transformation
(ACCTRAN), which favors reversals over parallelisms to explain homoplasy on the
topologies (Farris, 1970; Swofford & Maddison, 1987; Agnarsson & Miller, 2008). The
trees were edited with WinClada-Asado and Adobe Photoshop 7.0. In NONA, the
analyses with equal weighting were conducted using the following commands:
Maximum trees to keep (hold)= 10000; No. of replications (mult*N)= 1000; Starting
trees per rep (hold/)= 50; using Multiple TBR+TBR (mult*max*).

Trees were rooted with Physocyclus dugesi, since this species belongs to the
subfamily Arteminae, which is closely related to the Modisiminae where Ixchela is
placed. The implied character weighting of both morphological and molecular analyses,
were conducted to analyze the effects of weighting against homoplasy. PA analyses
with implied weighting were done using traditional search with TNT (Goloboff et al.
2008) with the following commands: Starting trees using Wagner trees: Random seed=
1000; Replications (Number of add. seqs.)= 1000; Swapping algorithm (TBR): trees to
save per replication= 100. The seven arbitrary values for the concavity constant used
were: K= 1, 2, 3, 4, 5, 9, 10.

To run the Jackknife (Farris et al., 1996) and Bremer (Bremer, 1988) support
values for PA with equal and implied weightings under TNT (Goloboff et al., 2008), in
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Winclada-Asado the morphological matrix was exported to NONA format (.ss);
whereas the molecular and combined matrixes were exported first to Nexus file (.nex),
and then with the program Mesquite, version 2.75 (Maddison & Maddison, 2011) were
exported to TNT file (.tnt). The Jackknife values were calculated with the following
commands: Number of replicates= 1000; Search trees with traditional search; only the
significant values >64% are shown on the trees. The Bremer values were calculated
with the following commands: Retains trees suboptimal: 20 steps (morphological data),
40 steps (molecular data); Nodes were collapsed with support below 1; Type of support:
absolute support; Calculate supports with existing suboptimal trees.

The models of sequence evolution were selected by JModelTest version 0.1.1
(Guindon & Gascuel, 2003; Posada, 2008) under the Akaike Information Criterion
(AIC) (Posada & Buckley, 2004). BI analyses with four parallel Markov chains were
run with the following commands: MCMC generations= 5000000; sampling frequency=
200; print frequency= 200; number of runs= 2; number of chains= 4; NST= 6; NCAT=
4; Rates= GTR+I+G (CO1, CO1+16S, total evidence), GTR+G (16S); MCMC burnin=
2500; sumt burnin= 2500; sump burnin= 2500. TRACER v 1.5 was used to analyze the
parameters and the effective sample size (ESS) of the MCMC (Rambaut & Drummond,
2003-2009).

RESULTS

TAXONOMY

PHOLCIDAE C. L. Koch, 1850

IXCHELA Huber, 2000

Type species: Ixchela furcula (F. O. Pickard-Cambridge, 1902), originally described in
Coryssocnemis Simon, 1893; by original designation (Huber, 2000). Type locality: 1
female holotype from Tecpam in the Región de Los Altos (Tecpam, Departamento
Chimaltenango), Guatemala, around 2300 m, Godman & Salvin Cols., in BMNH (F. O.
Pickard-Cambridge, 1902; Huber, 1998).

Diagnosis: Species of this genus can be distinguished from members of other
pholcid genera by the prolateroventral apophysis of the palp bulb of the male (PAB)
(Figs 1, 39, 50); the apical-dorsal spine-shaped projection on the embolus (Figs 2, 38,
49); the apical-ventral projection on the embolus (Figs 2, 38, 49); the curved spine
distally on procursus (Figs 38, 49, 60); the ventral protuberance with long setae on the
procursus (VPP) (Figs 15, 38, 49); the conical, straight and long procursus, wide basally
(Figs 60, 72); the sclerotized small, sub-distal spine on the embolus (Figs 9, 39, 50); and
the frontal apophysis on chelicerae on males (FAC) (Figs 26, 40, 51).

Description (update): The description made by Valdez-Mondragón (2013)
currently still valid, although new additional morphological information has been found
with scanning electron microscope (SEM) and is explained next. Embolus conical (Fig.
1), with elongate, sigmoid apical ventral projection (Figs 2, 4, 6), and apical dorsal
projection spine-shaped (Fig. 2). Sperm operculum with a small spine (arrow, Fig. 3).
Embolus with small, spine-shaped projections on prolateral part (e.g. I. azteca, arrow
Fig. 4, Fig. 5; and I. mendozai, arrow Fig. 8, Figs 7, 9). Embolus with sclerotized spine
sub-distally (arrow, Fig. 9). Female palp with long and wide setae next to the tarsal
organ (Figs 12, 13, 17). Bulb rounded and wide (Fig. 1). Tarsal organs exposed in palps
(arrows Figs 16, 17), and legs (arrow Fig. 24, Fig. 25). Trichobothria present on palp
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tibia of males and females (Figs. 10-12). Lyriform organs present on leg patellae (arrow
Fig. 18, Fig. 19). Legs with 6-9 longitudinal rows of erect setae, spread around
circumference of segments (Figs. 20, 21), without spines or curved setae. Tarsus IV
with comb-hairs (arrows Fig. 22, Fig. 23). Male chelicerae with SAC well developed on
some species (e.g. I. azteca, I. mendozai) (Figs 26, 27), vestigial on others (e.g. I.
simoni, I. tzotzil) (Valdez-Mondragón, 2013; figs 74, 162); or absent (e.g. I. furcula, I.
huberi) (Valdez-Mondragón, 2013; figs 34, 100). Endites with serrated margin (arrow
Fig. 29, Fig. 30). Anterior lateral spinnerets with one, slightly pointed spigot, and one
wide spigot (arrows, Fig. 32). Posterior median spinnerets with two acciniform gland
spigots (arrows, Fig. 33).

Distribution and Natural History: The distribution and natural history given by
Valdez-Mondragón (2013) is still the same, although new data on the natural history
were obtained and are explained below. The genus Ixchela Huber, 2000 is widely
distributed from Northeastern Mexico to Nicaragua. The genus has a natural distribution
in temperate climate zones, particularly pine, oak or mixed pine-oak forest (1000-2950
m of elevation) (Valdez-Mondragón, 2013; figs 13-15, 17, 18); although some species
were collected in tropical rain forest as Ixchela santibanezi Valdez-Mondragón, 2013 at
1190 m (Valdez-Mondragón, 2013; fig. 16), or in a thorny scrub forest as Ixchela
juarezi Valdez-Mondragón, 2013 at 1900-2180 m. Most of the species have been
collected among fallen logs, boulders on the ground, under dry leaves of agave plants
and frequently on walls along road-cuts, specifically in dark, moist areas covered with
roots and leaf-litter (Valdez-Mondragón, 2013; figs. 15, 17, 18), or inside caves
(Valdez-Mondragón, 2013; figs. 1-3, 5, 9). However, in this work three synanthropic
records for the genus are reported for the first time: two records of Ixchela azteca and
one record of Ixchela mendozai found inside buildings.

Composition. The genus Ixchela is composed of 20 species: Ixchela simoni (O.
Pickard-Cambridge, 1898), Ixchela furcula (F. O. Pickard-Cambridge, 1902), Ixchela
abernathyi (Gertsch, 1971), Ixchela pecki (Gertsch, 1971), Ixchela placida (Gertsch,
1971), Ixchela franckei Valdez-Mondragón, 2013, Ixchela grix Valdez-Mondragón,
2013, Ixchela huasteca Valdez-Mondragón, 2013, Ixchela huberi Valdez-Mondragón,
2013, Ixchela juarezi Valdez-Mondragón, 2013, Ixchela mixe Valdez-Mondragón,
2013, Ixchela santibanezi Valdez-Mondragón, 2013, Ixchela taxco Valdez-Mondragón,
2013, Ixchela tzotzil Valdez-Mondragón, 2013, Ixchela viquezi Valdez-Mondragón,
2013, Ixchela azteca new species, Ixchela jalisco new species, Ixchela mendozai new
species, Ixchela purepecha new species, and Ixchela tlayuda new species. The types of
I. abernathyi, I. furcula, I. pecki, I. placida, and I. simoni were not examined; only
topotypes of I. abernathyi and I. simoni, although many specimens of the other species
from CNAN, AMNH, TMM-UT and INBio were available for this study, besides
additional material that was reported previously by Valdez-Mondragón (2013).

Key to identification of species of Ixchela Huber, 2000; updated from Valdez-
Mondragón (2013), using same abbreviations.

Males
1. Chelicerae with well developed SAC (Figs 37, 48, 59)……………….…………….…...……2
– Chelicerae without or with inconspicuous SAC (VM, 2013; figs 34, 74, 100)……….…..…11
2 (1). Chelicerae with conical and long FAC (Figs 40, 51, 74)…..……………………………...4
– Chelicerae with conical and small FAC (VM, 2013; figs 150, 205)………............…………..3
3 (2). Chelicerae with FAC wide basally with tip slightly curved (VM, 2013; figs 149, 150);
embolus with basal protuberance conical, ending in round tip near PAB (VM, 2013; figs 153,
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154); palp with small PAB (VM, 2013; figs 153, 154); wide and short palp femur, 2X longer
than wide (VM, 2013; figs 152, 153); long distal spine of procursus, curved basally and straight
distally (VM, 2013; figs 152, 153)………..….…………...Ixchela franckei Valdez-Mondragón
– Chelicerae with small and narrowing evenly FAC (VM, 2013; figs 204, 205); embolus
without basal protuberance (VM, 2013; fig. 208); palp with large PAB (VM, 2013; figs 207,
208); thin and long palp femur (VM, 2013; figs 207, 208); long distal spine of procursus,
straight basally and curved distally J-shaped (VM, 2013; figs 207–209)………………………...
……………………………………………...........................Ixchela viquezi Valdez-Mondragón
4 (2). Palp femur without ventral protuberances (Fig. 38, 49), chelicerae with moderate or large
FAC, located on basal one third (Figs 40, 51)…………………………………………….……..5
– Palp femur with a ventral conical protuberance (VM, 2013; arrow fig. 140); chelicerae with
curved FAC, located basally (VM, 2013; figs 136, 137)…….Ixchela taxco Valdez-Mondragón
5 (4). FAC pointed apically (VM, 2013; figs 22, 63)…………….……..……………….….……6
– FAC wide apically (Fig. 62, 85).………………………………………………….……….9
6 (5). Palp femur markedly curved ventrally (Figs 38, 49)……….…………………………...…7
– Palp femur concave ventrally (VM, 2013; figs 25, 65)..……………….……………...…..8
7 (6). Wide and conical FAC, directed toward front (Figs 37, 40); small VAF (Figs 38, 39);
color pattern around the fovea very marked and with the same width along (Fig. 35)..…..............
………..................................................................................................Ixchela azteca new species
–      Very long FAC, directed toward up and slightly curved apically (Figs 48, 51); long and
curved VAF (Figs 49, 50); color pattern around the fovea less marked than I. azteca, wider in
anterior part than posterior part (Fig. 46)………………………..…..Ixchela jalisco new species
8 (7). Retrolateral face of palp femur with several setae medially (VM, 2013; fig. 25); straight
and wide PAB, not forming a distinct notch between PAB and embolus (VM, 2013; fig. 26)...
………………………………………………………..……….…Ixchela abernathyi (Gertsch)
– Retrolateral face of palp femur without setae medially (VM, 2013; fig. 65); narrow and
curved PAB, forming a distinct notch between PAB and embolus (VM, 2013; fig. 66)….............
……………………………………………………………………..….Ixchela placida (Gertsch)
9 (6).  FAC forming an angle of  >90° with the chelicerae in lateral view………………..…....10
– FAC forming an angle of 90° with the chelicerae in lateral view, long and rounded FAC
(Fig. 62)…...………………...……………………………………Ixchela mendozai new species
10 (9). FAC wide distally and ending in a small tip (Fig. 85)......….Ixchela tlayuda new species
–          FAC wide and round distally (Fig. 74)……………....….Ixchela purepecha new species
11 (1). FAC with frontal and curved sclerotized apophyses (VM, 2013; figs 50, 89, 176)….…12
– FAC without frontal and curved sclerotized apophyses………………………………….14
12 (11). Small and non-protruding PAB (VM, 2013; figs 54, 181); curved sclerotized apophyses
claw-shaped, long and pointing forward (VM, 2013; figs. 49, 175)...……………………...…..13
– Strongly developed PAB, distinctly protruding (VM, 2013; fig. 92); curved sclerotized
apophyses on FAC hook-shaped, short, pointing towards each other (VM, 2013; figs 88–90)….
………...…………………………………………………..….Ixchela mixe Valdez-Mondragón
13 (12). Short FAC, located slightly distal to middle of chelicerae (VM, 2013; fig. 50), curved
sclerotized apophyses on FAC oblique to mid-line of chelicerae and located in the middle of a
large pale patch (VM, 2013; fig. 49)………………………………..…...Ixchela pecki (Gertsch)
– Strongly developed FAC, located on basal third of chelicerae (VM, 2013; fig. 176);
curved sclerotized apophyses on FAC parallel to mid-line of chelicerae and above a small pale
patch (VM, 2013; fig. 175)………………...……….....Ixchela santibanezi Valdez-Mondragón
14 (11). Chelicerae with SAC inconspicuous, but readily distinguished (VM, 2013; figs 74, 162)
…………………………………………………………………………………………………..15
– Chelicerae without SAC (VM, 2013; figs 34, 100, 124)…………………...…………...18
15 (14). Palp femur ≤2.5 X longer than wide (VM, 2013; figs 78, 192)...........………….……..16
– Palp femur >2.6 X longer than wide (VM, 2013; figs 115, 167)………......………….17
16 (15). In lateral view, short and blunt FAC (VM, 2013; fig. 75); ventral-distally, embolus with
long and wide projection, leaf-shaped (VM, 2013; fig. 80); marginal pattern of coloration each
side on carapace distinct, wide (VM, 2013; fig. 73)………………………………………………
……………………………………………..........…….Ixchela simoni (O. Pickard-Cambridge)
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– In lateral view, rounded and protruding FAC (VM, 2013; fig. 190); ventral-distally,
embolus with long, thin, curved projection (VM, 2013; fig. 191); marginal pattern of coloration
each side on carapace diffuse, narrow (VM, 2013; fig. 87)……….................................................
…....................................................................................…Ixchela huasteca Valdez-Mondragón
17 (15). Rounded and blunt FAC; with narrow base (VM, 2013; fig. 113); frontal face of
chelicerae angled, meeting medially at oblique angles (VM, 2013; fig. 112); palp femur
distinctly angled on basal fourth (VM, 2013; figs 115, 116); embolus distally broad and blunt;
long and thin PAB, finger-like (VM, 2013; fig. 116); in frontal view, chelicerae evenly colored,
pale (VM, 2013; fig. 112)………………………….……..………..….Ixchela juarezi Valdez-
Mondragón
– Conical FAC; with broad base (VM, 2013; fig. 162); frontal face of chelicerae flat,
meeting medially on the same plane (VM, 2013; fig. 162); palp femur not angled on basal
fourth (VM, 2013; figs 167, 168); embolus distally tapering and narrow (VM, 2013; figs 166–
168); wide-based and short PAB, thumb-like (VM, 2013; fig. 168); in frontal view, chelicerae
with FAC region distinctly darker, contrasting with pale basal and distal regions (VM, 2013;
figs 162)….……………………………………………….....Ixchela tzotzil Valdez-Mondragón
18 (14). Chelicerae with a pale region distally to chelicerae (VM, 2013; figs 33, 34); fovea with
color pattern around it touching the posterior part of ocular region (VM, 2013; fig. 32); long and
conical FAC, claw-shaped distally (VM, 2013; figs 34, 35); PAB with a distinct medial
constriction (VM, 2013; fig. 38).............................Ixchela furcula (F. O. Pickard-Cambridge)
–           Chelicerae without a pale region distally to chelicerae (VM, 2013; figs 100, 124); fovea
with color pattern around it not touching the posterior part of ocular region (VM, 2013; figs 99,
123)...............................................................................................................................................19
19 (18). In lateral view, apically wide and flat FAC (VM, 2013; fig. 101); FAC directed
frontally (VM, 2013; figs. 100, 102); wide palp femur, <2.5 X longer than wide (VM, 2013;
figs. 103, 104)........................................................................Ixchela huberi Valdez-Mondragón
– In lateral view, apically small and rounded FAC (VM, 2013; Fig. 124); FAC directed
towards each other (VM, 2013; figs. 124, 126); thin palp femur, 3.3 X longer than wide (VM,
2013; figs. 128, 129)…..……………………….………........Ixchela grix Valdez-Mondragón

Females
1. Epigynum considerably longer than wide (VM, 2013; figs. 41, 95, 119)……………….…….2
– Epigynum as long as wide, or slightly wider than long (Figs 42, 53)……………….…..…….5
2 (1). Epigynum with a single long apophysis or without apophysis (VM, 2013; figs 121, 185)...
……………………………………………………………………………………………………3
– Epigynum with paired apophyses (VM, 2013; figs 39, 95).................................................4
3 (2). Epigynum with a ventral apophysis, very long, curved and conical (VM, 2013; figs 118-
121); without pale region and without a concavity in posterior part (VM, 2013; figs 119, 121)…
………...................................................................................Ixchela juarezi Valdez-Mondragón
– Epigynum without apophysis, pear-shaped in ventral view (VM, 2013; fig. 183), with a
small pale region in posterior part (VM, 2013; fig. 183), with a posterior concavity in lateral
view (VM, 2013; arrow, Fig. 185)………..………..….Ixchela santibanezi Valdez-Mondragón
4 (2). Epigynum wider anteriorly, with VAE close together (VM, 2013; figs. 43, 44); VAE in
anterior part, without rounded protuberance (VM, 2013; figs. 39, 41, 43, 44)……………………
……………….……………………….………..….Ixchela furcula (F. O. Pickard-Cambridge)
– Epigynum wider medially, with VAE separated from each other (VM, 2013; fig. 94); VAE
on anterior rounded protuberance (VM, 2013; figs. 94, 95, 97)......………………..……………..
………………………………………………………….....….Ixchela mixe Valdez-Mondragón
5 (1). Epigynum with a conspicuous conical apophysis medially (Figs 41, 52)…………….…..6
– Epigynum without a conspicuous apophysis (VM, 2013; figs 30, 71, 145, 158, 172)…...11
6 (5). Epigynum triangular in ventral view (VM, 2013; fig. 82)…………………...……………...
……………………………….......................................Ixchela simoni (O. Pickard-Cambridge)
– Epigynum subquadrate in ventral view (VM, 2013; fig. 56)................................................7
7 (6). Epigynum triangular, pointed in frontal view (VM, 2013; fig. 210)……...……………….8
–       Epigynum subquadrate, blunt in frontal view (VM, 2013; fig. 58)…………………...……..
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…………………………………………………………….………..……Ixchela pecki (Gertsch)
8 (7). Epigynum with PP longer than wide (VM, 2013; fig. 212)...……………………….………
…………………………………………...……………..….Ixchela viquezi Valdez-Mondragón
– Epigynum with PP wider than long (Figs 43, 54)…………………………....……….…...9
9 (8). Epigynum in frontal view with lateral rounded protuberances, slightly conspicuous or
conspicuous (Figs 55, 67)…………………………………..………………………………...…14
– Epigynum in frontal view without lateral rounded protuberances (VM, 2013; figs 106,
130)……………………………………………………………………………………………...10
10 (9). Epigynum with apophysis on anterior part (VM, 2013; figs 131, 133)……….…………...
…………………………………….………………………..….Ixchela grix Valdez-Mondragón
– Epigynum with apophysis medially (VM, 2013; figs 107, 109)...………..……..................
 …………………………………...……………………..….Ixchela huberi Valdez-Mondragón
11 (5). Epigynum with small and circular concavity, in frontal-distal part (VM, 2013; figs 142,
159)………………………………………………………………………………………...……12
– Epigynum without small and circular concavity (VM, 2013; fig. 169)...........................13
12 (11). Epigynum higher than wide in frontal view (VM, 2013; fig. 142); epigynum with
anterior two-thirds dark, posterior third pale (VM, 2013; fig. 143)………………………………
……………………….………..….………………..………...Ixchela taxco Valdez-Mondragón
– Epigynum wider than high in frontal view (VM, 2013; fig. 159); epigynum with anterior
half pale and distal half dark (VM, 2013; fig. 155)….…...Ixchela franckei Valdez-Mondragón
13 (11). Epigynum in frontal view with posteromedian area not extending beyond posterior
margin (VM, 2013; fig. 169); epigynum without small, rounded pit on posteromedian area (VM,
2013; figs 169, 170); epigynum trapezoidal in ventral view, wider distally than basally (VM,
2013; fig. 170)…………………….……………………..…..Ixchela tzotzil Valdez-Mondragón
14 (11). Epigynum in frontal view with slightly conspicuous lateral rounded protuberances (Figs
44, 55).……………………….………………………………………………………….............15
– Epigynum in frontal view with conspicuous lateral rounded protuberances (Figs 67, 78)…
…………………………………………………………………………………………………..17
15 (14). Epigynum with ventral apophysis pointed distally (Figs 41, 52)…….….…………….16
– Epigynum with ventral apophysis rounded distally (VM, 2013; figs. 198, 201)………...
……………………………………………………..……..Ixchela huasteca Valdez-Mondragón
16 (15). Epigynum with ventral apophysis curved and located on anterior part (Fig. 41)………..
………………………………………………………...……………...Ixchela azteca new species
– Epigynum with ventral apophysis almost straight and located on median part (Fig. 52)..
……………………………………………………………………….Ixchela jalisco new species
17 (14). Epigynum in lateral view, with a conspicuous and long ventral apophysis (Fig. 75)……
…………………………………………………………………………………………………..18
– Epigynum in lateral view, with an inconspicuous and short ventral apophysis (VM, 2013;
figs 30, 71)……..…………………………………………………………………………….….19
18 (17). Epigynum in lateral view, with ventral apophysis thin and pointed apically (Fig.
75)……………………………………………………..…..…….Ixchela purepecha new species
–           Epigynum in lateral view, with ventral apophysis wide and rounded apically (Figs 66,
86)...……………………………………………………………………………………………..20
19 (17). Epigynum in frontal view, with distal margin concave (VM, 2013; fig. 68); epigynum
with two prominent lateral, rounded protuberances (VM, 2013; figs 68, 69, 71)…………………
…………………...……………………………………….………..….Ixchela placida (Gertsch)
– Epigynum in frontal view, with posteromedian area extending beyond posterior margin
(VM, 2013; fig. 27); epigynum with two weak, lateral rounded protuberances (VM, 2013; figs.
27, 28, 30)………………………….…………..…………..…..….Ixchela abernathyi (Gertsch)
20 (17). Epigynum in lateral view wide and almost straight (Fig. 86); in dorsal view, MSE not
touching the PP (Fig. 88).……………………….……...…………..Ixchela tlayuda new species
– Epigynum in lateral view very wide and slightly curved (Fig. 66); in dorsal view, MSE
touch the PP (Fig. 65)………..……………………………...……Ixchela mendozai new species
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Figures 1―9. Ixchela azteca new species (1-6), and Ixchela mendozai new species (7-9). 1,
Left palp showing bulb, PAB and embolus, prolateral view. 2-3, Embolus, prolateral-dorsal
view (arrow indicates the spine on sperm operculum). 4, 6, Embolus, prolateral and retrolateral
views respectively (arrow indicates the projections spines-shaped). 5, 7, Detail of the spine-
shaped projections on embolus. 8, Embolus, distal view (arrow indicates the spine-shaped
projections). 9, Embolus, retrolateral view (arrow indicates the sub-distal, sclerotized spine).
Scales: 30 µm (Fig. 7), 50 µm (Fig. 5), 100 µm (Figs 3, 8, 9), 200 µm (Figs 2, 4, 6), 500 µm
(Fig. 1).
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Figures 10―17. Ixchela jalisco new species (10-14, 17), and Ixchela mendozai new species
(15, 16). 10, Trichobothria of the tibia, male palp. 11, Trichobothria socket, detail. 12, Female
left palp, showing trichobothrium on tibia. 13, Female left palp, detail of setae on tarsus. 14,
Male palp, detail of basal setae on dorsal area of procursus. 15, Setae on ventrobasal
protuberance of procursus. 16, Procursus basal part (arrow indicates the tarsal organ exposed).
17, Female left palp (arrow indicates the tarsal organ). Scales: 50 µm (Fig. 11), 100 µm (Figs
15, 17), 200 µm (Figs 10, 14), 300 µm (Figs 13, 16), 500 µm (Fig. 12).

10   11

12 13

14  15

 16

 17



63

Figures 18―25. Ixchela azteca new species. Male. 18, Left patella IV, ventral view (arrow
indicates the lyriform organs). 19, Left patella IV, detail of the lyriform organs. 20, Left tibia
IV, basal part, ventral view. 21, Tibia IV, detail of the setae. 22, Left tarsus IV, retrolateral view
(arrows indicate the comb-hairs). 23, Left tarsus IV, detail of the median claw and comb-hairs.
24, Left tarsus IV, detail of the pseudosegments (arrow indicates the tarsal organ). 25, Left
tarsus IV, detail of the tarsal organ and setae socket. Scales: 30 µm (Fig. 23, 25), 50 µm (Fig.
19, 22), 100 µm (Fig. 24), 300 µm (Fig. 21), 400 µm (Fig. 18), 500 µm (Fig. 20).
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Figures 26―33. Ixchela azteca new species. Male. 26, Chelicerae, ventral view. 27, Left
chelicerae, frontal view. 28, Right chelicerae, posterior view. 29, Left endite, ventral view
(arrow indicates the serrated margin). 30, Detail of the serrated margin. 31, Spinnerets, ventral
view. 32, Detail of one anterior lateral spinneret (arrows indicates the slightly pointed spigot
and the wide spigot). 33, Detail of one posterior median spinneret (arrows indicate the
acciniform gland spigots). Scales: 50 µm (Figs 30, 32, 33), 100 µm (Figs 28, 29), 200 µm (Fig.
27), 300 µm (Fig. 31), 500 µm (Fig. 26).
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IXCHELA AZTECA new species
(Figs 34-44)

Type data. MEXICO: Estado de México: 1 ♂ holotype (CNAN T0763) [26 August
2011; A. Valdez, J. Mendoza, D. Barrales, R. Monjaraz, E. Miranda] from Km 46
highway Toluca-Valle de Bravo (lat 19.2560°, lon -100.0669°; 2315 m). Paratypes: 1 ♀
(CNAN T0764); 1 ♀, 3 immatures (CNAN T0765), same data as holotype.

Material examined. MEXICO: Estado de México: 3 ♀♀ (1 with egg sac)
(CNAN) [28 April 2011; A. Valdez, O. Francke, J. Cruz, R. Monjaraz, E. Miranda]
from Km 34 highway Toluca-Zitácuaro (lat 19.3687°, lon -100.0241°; 2730 m). 1 ♂, 1
immature (CNAN) [27 August 2011; A. Valdez, J. Mendoza, D. Barrales, R. Monjaraz,
E. Miranda] from Cueva del Diablo, La Peña (next to the Microwave Station) (lat
19.2006°, lon -100.1414°; 1885 m), Valle de Bravo, Municipio Valle de Bravo. 1 ♀
(with egg sac) (CNAN) [26 August 2011; A. Valdez, J. Mendoza, D. Barrales, R.
Monjaraz, E. Miranda] from km 46 highway Villa Victoria-Valle de Bravo (lat
19.2560°, lon -100.0669°; 2315 m). 4 immatures (CNAN) [26 August 2011; A. Valdez,
J. Mendoza, D. Barrales, R. Monjaraz, E. Miranda] from Reserva Estatal Monte Alto
(lat 19.1930°, lon -100.1122 °; 2152 m), Municipio Valle de Bravo. 2 ♂♂, 1 immature
(CNAN) [27 August 2011; A. Valdez, J. Mendoza, D. Barrales, R. Monjaraz, E.
Miranda] from Cueva de Peña Blanca inside of Rancho La Mecedora (near to Casas
Viejas) (lat 19.1325°, lon -100.1051°; 2149 m), Municipio Valle de Bravo. Distrito
Federal: 1 ♂, 3 ♀♀ (AMNH) [28 February 1973; J. Reddell, D. McKenzie, M.
McKenzie, M. Butterwick] from Cueva de Cerro de la Estrella, 2 km S of Iztapalapa
(~lat 19.3267°, lon -99.0918°; 2273 m), Delegación Iztapalapa. 1 ♂ (CNAN) [13 July
1986; L. M. Ruíz] from Kinchil Mza. 168, Lt. 5, Colonia Heroes de Padierna (~lat
19.2831°, lon -99.2216°; 2532 m), C. P. 14200, Delegación Tlalpan. 1 ♂ (male grown
in the laboratory until the 6th. moult), 3 ♀♀ (CNAN) [25 June 2009; A. Valdez, H.
Montaño, R. Paredes, T. Garrido] from road to Cueva del Fraile (lat 19.5876°, lon -
99.1309°; 2614 m), Delegación Gustavo A. Madero. 1 ♂, 1 immature (CNAN) [25 June
2009; A. Valdez, H. Montaño, R. Paredes] from Cueva del Fraile (lat 19.5938°, lon -
99.1283°; 2810 m), Delegación Gustavo A. Madero. 1 ♂ (CNAN) [25 January 2013; V.
Reyes] from Instituto de Biología, UNAM, Cd. Universitaria (lat 19.3205°, lon -
99.1945°; 2327 m), Delegación Coyoacán. Guerrero: 3 ♀♀, 3 immatures (CNAN) [4
June 2010; A. Valdez. O. Francke, J. Cruz, D. Barrales] from 5 km W of Casahuates (lat
18.5874°, lon -99.6268°; 2275 m), Municipio Taxco de Alarcón. Michoacán: 2 ♀♀
(CNAN) [28 April 2011; A. Valdez, O. Francke, J. Cruz, R. Monjaraz, E. Miranda]
from El Naranjo (lat 19.4017°, lon -100.3551°; 2113 m), Municipio Zitácuaro. 2 ♀♀
(CNAN) [26 November 2012; D. Ortiz, E. Hijmensen, E. Goyer] from 7 km SE of
Ciudad Hidalgo (lat 19.6347°, lon -100.4828°; 1750 m), Municipio Ciudad Hidalgo. 1
♂, 5 ♀♀, 7 immatures (CNAN) [29 April 2011; A. Valdez, O. Francke, J. Cruz, R.
Monjaraz, E. Miranda] from Gruta de Tziranda (lat 19.6400°, lon -100.5021°; 1855 m),
Municipio Ciudad Hidalgo. Morelos: 1 ♀ (AMNH) [14 April 1940; C. Bolivar, D.
Pelaez] from Parque Nacional de Zempoala. 1 ♀ (CNAN) [21 May 1978; C. Valdez]
from Cueva del Diablo or Ostoyehualco (lat 18.9952°, lon -99.0601°; 1947 m),
Municipio Tepoztlán. 1 ♀ (CNAN) [21 May 1978; M. M. Oran?], same locality. 5 ♀♀,
2 immatures (CNAN) [4 December 1977; I. Vázquez], same locality. 2 immatures
(CNAN) [2 July 1978; M. Ortiz], same locality.2 ♂♂ (CNAN) [20 December 1977; M.
Morales], same locality. 1 ♂ (CNAN) [4 December 1977; M. Morales], same locality. 1
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♀ (CNAN) [23 May 1978; M. S. Trejo], same locality. 1 immature (CNAN) [21 May
1978; G. Borja], same locality. 2 ♂♂, 5 ♀♀, 33 immature (CNAN) [29 July 2009; A.
Valdez, O. Francke, C. Santibáñez, T. Palafox, C. Trujano], same locality. 1 ♀ (CNAN)
[25 January 1978; J. Gutierrez] from Tepozteco, Municipio Tepoztlán. 1 immature
(CNAN) [5 June 1981; V. A. Guillermina] from km 8 road Amatlán Santo Domingo,
Municipio Tepoztlán.

Etymology. The specific name is a noun in apposition and is dedicated to the
Aztecs, a Mesoamerican culture in central part of Mexico (about the years 1428 to
1521), where most of the localities reported for this species are located.

Diagnosis. Resembles I. abernathyi and I. simoni, distinguished from I.
abernathyi by the FAC wider and longer (Figs 37, 40); by palp femur wider and curved
ventrally (Figs 38, 39); by the larger, curved, and conical epigynum (Figs 41, 44); by
the MSE complete, posteriorly touching the PP (Fig. 43); and by the carapace with
larger brown spots on each side (Fig. 35); by the fovea with straight and wider brown
spot around it (Fig. 35); and by legs without numerous color rings; from I. simoni by the
FAC conical (Fig. 40); by the having SAC developed (Fig. 37); by the shorter PAB
(Figs 38, 39); by the palp femur more curved ventrally (Figs 38, 39); by the epigynum
longer and curved (Figs. 41); by the PP wider than long (Fig. 43); and by the oval
concavities between MSE and PP more visible (Fig.43).

Description. Male (Holotype). Prosoma: Carapace beige, with one pale brown
spots each side (Fig. 35). Fovea with irregular, wide and pale brown spot around it,
which is joined with the ocular region (Fig. 35). Ocular region dark brown, with a wide
line from anterior median eyes to posterior part of the ocular region, one thin brown line
from each posterior median eye to posterior part of the ocular region (Fig. 35). Clypeus
brown, darker distally (Fig. 36). Chelicerae brown, paler in prolateral proximal part and
around of the sclerotized apophysis of chelicerae (Fig. 37). Sternum pale orange.
Labium and endites brown, white apically. Legs: Coxae pale yellow, gray distally in
prolateral and retrolateral parts. Trochanters brown. Femora brown, with a marked
width ring sub-distally; femur IV paler that the others. Patellae dark gray. Tibiae,
metatarsi and tarsi pale brown. Tibiae with a dark ring basally and other one distally.
Opisthosoma: Conical, pale blue, larger than high (Figs 34, 35). Gonopore plate olive,
oval. Palp: Femur orange, conical, paler ventrally, with wide VAF (Figs 38, 39).
Patellae and tibia orange. Procursus brown, conical, paler basally, with curved and thin
spine distally (Fig. 38). VPP rounded, with numerous long setae (Fig. 38). Embolus
conical, with curved dorsal-distal spine, ventrally with sclerotized, long, and curved
projection (Figs 38, 39). Measurements: Total length (prosoma+opisthosoma) 8.25.
Carapace 3.10 long, 2.85 wide. Clypeus 1.20 long. Diameter AME 0.14, ALE 0.24,
PME 0.18, PLE 0.23. Distance ALE-PME 0.18, PME-PME 0.34. Leg I: 49.42 (femur
13.62 + patella 1.30 + tibia 13.00 + metatarsi 16.00 + tarsi 5.50). tibia II: 9.37, tibia III:
7.70, tibia IV: 9.50; tibia I (length/diameter) (l/d) 26.00.

Female (Paratype). (CNAN T0764). Similar to the male, differences: Prosoma:
Carapace with brown spots each side darker than the male. Fovea with brown spot
around it, darker than on male. Ocular region with inconspicuous lines. Clypeus darker
brown than the male. Chelicerae darker brown than the male. Sternum, labium and
endites darker brown than the male. Legs: Femora darker brown than the male.
Epigynum: Wider than long (Fig. 42). PP wide, with MSE strongly sclerotized (Fig. 43).
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Oval concavities between MSE and PP, sac-shaped (Fig. 43). Measurements: Total
length 8.00. Carapace 3.10 long, 3.00 wide. Clypeus 1.15 long. Diameter AME 0.13,
ALE 0.25, PME 0.20, PLE 0.24. Distance ALE-PME 0.16. PME-PME 0.30. Leg I:
44.19 (11.56+1.23+12.00+14.50+4.90), tibia II: missing, tibia III: 6.70, tibia IV: 8.60;
tibia I l/d 25.40.

Variation. There is discontinuous variation in the size of the specimens from the
different localities, even in each locality there was discontinuous variation within males
and females. Male specimens from Cueva del Diablo or Ostoyehualco and from Gruta
de Tziranda were notably smaller than specimens from type locality and the other
localities. Female specimens from Grutas de Tziranda and Road to Cueva del Fraile
were notably smaller than specimens from the other localities. Specimens from Cueva
del Diablo have paler coloration on carapace and legs than the other specimens. There
was variation in the opisthosomal coloration: gray, pale gray, blue, or pale blue. Males:
Cueva del Diablo or Ostoyehualco (N= 4), tibia I: 10.87-12.50 (x= 11.74). Cueva del
Diablo, La Peña (N= 1): tibia I: 18.12. Cueva de Peña Blanca (N = 2), tibia I: 13.75,
14.00. Gruta de Tziranda (N= 1): tibia I: 11.00. Road to Cueva del Fraile and Cueva del
Fraile respectively (N= 2): tibia I: 9.50, 12.25. Females: Cueva del Diablo or
Ostoyehualco (N= 7): tibia I: 7.50-16.00 (x= 12.77). Km 34 highway Toluca-Zitácuaro
(N= 3): tibia I: 6.60-12.5 (x= 9.50). 5 km W of Casahuates (N= 3): tibia I: 9.37-15.25
(x= 11.95). El Naranjo (N= 2): tibia I: 9.50, 11.75. 7 km SE of Ciudad Hidalgo (N= 2):
tibia I: 9.7, 11.37. Gruta de Tziranda (N= 4): tibia I: 7.10-10.2 (x= 8.70). Road to Cueva
del Fraile (N= 2): tibia I: 10.12, 11.87.

Natural History. Specimens from Estado de México and Guerrero were collected
on their sheet webs in an oak-pine and pine forest, on walls along road-cuts in wet and
shaded areas covered with roots. The male collected in the Instituto de Biología,
UNAM, was collected walking on a wall. The specimens collected from Cueva del
Fraile, Distrito Federal, and Gruta de Tziranda, Michoacán, were collected on their
sheet webs inside the caves, close to the walls. Specimens collected outside the Cueva
del Fraile were on the other hand collected among boulders in shady moist areas,
whereas specimens from Cueva del Diablo or Ostoyehualco were collected in the cave
entrance and inside the cave, where humidity was ca 70% and it was cold. The
specimens were collected on their sheet webs, and it was very common to find prey
remains in their webs, mainly of big leafcutter ants of the genus Atta
(subfamily Myrmicinae), the ants are a readily available food source for the spiders;
which could also explain the high density of the spiders inside the cave.

Distribution. MEXICO: Estado de México, Distrito Federal, Guerrero,
Michoacán, Morelos (Fig. 90).
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Figures 34―44. Ixchela azteca new species. Male: 34-35, Habitus, lateral and dorsal views
respectively. 36, Carapace, frontal view. 37, Chelicerae, frontal view. 38-39, Left palp,
retrolateral and prolateral views respectively. 40, Chelicera, lateral view. Female: 41,
Epigynum, left lateral view. 42, Epigynum, ventral view. 43, Epigynum, dorsal view. 44,
Epigynum, frontal view. Scales: 0.5 mm (Figs 42, 43), 1 mm (Figs 34-41, 44).
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IXCHELA JALISCO new species
Figs 45-55

Type data. MEXICO: Jalisco: 1 ♂ holotype (CNAN T0751) [21 July 2012; A. Valdez,
O. Francke, D. Barrales, G. Contreras] from 8 km S of Cerro de la Tetilla (lat 20.367°,
lon -105.020°; 2441 m), Municipio Talpa de Allende. Paratypes: 1 ♀ (with egg sac)
(CNAN T0752) [21 July 2012; A. Valdez, O. Francke, D. Barrales, G. Contreras] from
Cerro de la Tetilla (lat 20.365°, lon -104.993°; 2427 m), Municipio Talpa de Allende. 4
♀♀, 1 immature (CNAN T0753) [19 July 2012; A. Valdez, O. Francke, D. Barrales, G.
Contreras] from 1.5 km road to Área Natural Protegida Piedras Bola (lat 20.647°, lon -
104.037°; 1877 m), Municipio Ahualulco del Mercado. 1 immature (CNAN T0754) [17
July 2012; A. Valdez, O. Francke, D. Barrales, G. Contreras] from Área Natural
Protegida Piedras Bola (lat 20.651°, lon -104.057°; 1880 m), Municipio Ahualulco del
Mercado.

Etymology. The specific name is a noun in apposition and refers to the state
where the type locality is: Jalisco, Mexico.

Diagnosis. Distinguished from congeners by the chelicerae with long and
conical FAC, slightly projected  dorsally and slightly curved apically (Figs 48, 51); by
the palp femur markedly curved ventrally, being thinner basally and wider distally (Figs
49, 50); by the VAF big, conical and claw-shaped (Figs 49, 50); and by the epigynum
with long and conical apophysis (Figs 52, 53, 55).

Description. Male (Holotype). Prosoma: Pale yellow, with wide and long pale
gray pattern on each side (Fig. 46). Ocular region pale yellow, with a wide pale gray
line projected from AME toward posterior region, and other lines thinner and shorter
projecting from PME toward posterior region (Fig. 46). Fovea surrounded by an
irregular, pale gray region (Fig. 46). Clypeus pale yellow, with small pale gray region
near to chelicerae (Fig. 47). Chelicerae pale brown, paler around the SAC and basally
(Fig. 48). Sternum, labium and endites olive green. Endites distally white. Legs: Coxae
white, olive green distally on retro and prolateral part. Trochanters olive green. Femora
pale orange, without numerous color rings, only one gray ring sub-distally. Patellae
gray. Tibiae pale orange, without numerous color rings, only one basal and one sub-
distal. Metatarsi and tarsi orange, without color rings. Legs with numerous oblique, long
setae; and with few, short vertical setae. Opisthosoma: Conical, longer than high, blue,
with gray pattern dorsally (Figs 45, 46). Gonopore plate oval, olive green. Palp: Femur
pale yellow, slightly gray dorsally (Figs 49, 50). VAF claw-shaped. Patella and tibia
pale gray. Procursus pale gray on basal half and brown on distal half, with distal spine
(Fig. 49). VPP small, with setae of different sizes (Fig. 49). Embolus conical, dorsally
with small, curved spine (Figs 49, 50); ventrally with long, sigmoid projection on distal
part (Figs 49, 50). PAB conical (Fig. 50). Measurements: Total length 8.00. Carapace
3.25 long, 2.85 wide. Clypeus 1.20 long. Diameter AME 0.14, ALE 0.24 PME 0.19,
PLE 0.22. Distance ALE-PME 0.22, PME-PME 0.32. Leg I: 56.52
(15.00+1.40+14.87+18.75+6.50), tibia II: 10.75, tibia III: 8.75, tibia IV: 10.87. Tibia I
l/d: 29.50.

Female (Paratype). (CNAN T0752). Similar to male, differences: Prosoma: The
dorsal pattern on each side darker gray than on male. Ocular region uniformly brown,
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with inconspicuous lines projected from AME and PME. The irregular region
surrounding the fovea darker gray than on male. Clypeus with wide, brown longitudinal
band. Chelicerae darker brown than on male. Sternum, labium and endites dark brown.
Legs: The distal part of retro and prolateral faces of coxae dark brown. Trochanters dark
brown. Femora brownish, paler basally. Tibiae, metatarsi and tarsi dark orange.
Epigynum: Wider and higher than long (Fig. 53). PP curved laterally (Fig. 54), with
oval, long sac-shaped concavities between MSE and PP (Fig. 54); MSE with upside
down Y-shape (Fig. 54). Measurements: Total length 8.70. Carapace 3.65 long, 3.50
wide. Clypeus 1.30 long. Diameter AME 0.16, ALE 0.26, PME 0.20, PLE 0.23.
Distance ALE-PME 0.21. PME-PME 0.36. Leg I: 54.74
(14.81+1.50+14.81+18.00+5.62), tibia II: 10.60, tibia III: 8.65, tibia IV: 10.85; tibia I
l/d 26.44.

Variation. There is continuous variation in size among females. The smallest
females have variation in coloration, with carapace and legs orange; whereas the largest
females have carapace pale yellow and legs reddish. There is variation in the coloration
of the ocular region, dorsal pattern on carapace and clypeus pattern; ranging from pale
brown to dark brown. Female tibia I: 10.25-12.60 (x= 11.03).

Natural History. The specimens were collected in a mixed oak-pine forest, the
holotype was collected under dry leaves of an agave plant; a microhabitat with high
humidity. The paratypes were collected on their sheet webs on walls along road-cuts,
covered with roots and leaf-litter with high humidity, and among fallen logs and
boulders on the ground.

Distribution. MEXICO: Jalisco (Fig. 90).
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Figures 45―55. Ixchela jalisco new species. Male: 45-46, Habitus, lateral and dorsal views
respectively. 47, Carapace, frontal view. 48, Chelicerae, frontal view. 49-50, Left palp,
retrolateral and prolateral views respectively. 51, Chelicera, lateral view. Female: 52,
Epigynum, left lateral view. 53, Epigynum, ventral view. 54, Epigynum, dorsal view. 55,
Epigynum, frontal view. Scales: 0.5 mm (Figs  48, 51, 52, 54, 55), 1 mm (Figs 45-47, 49, 50,
53).
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IXCHELA MENDOZAI new species
Figs 56-67

Type data. MEXICO: Puebla: 1 ♂ holotype (CNAN T0749) [24 February 2012; A.
Valdez, C. Santibáñez, J. Mendoza, D. Barrales, A. Ortega] from Campamento
Ecoturístico, Cañadas Rojas, Puente Colorado (lat 18.683°, lon -97.345°; 2231 m),
Municipio Chapulco. Paratypes: 2 ♀♀ (CNAN T0750), same data as holotype.

Etymology. The specific name is a noun in apposition and dedicated to
arachnologist Jorge Iván Mendoza Marroquín for his participation in collecting the type
series.

Diagnosis. Resembles I. tlayuda, distinguished by the FAC long and rounded,
forming an angle of 90° with the chelicerae in lateral view (Fig. 62); by the VAF with
sharp tip (Fig. 60); by the long, curved and sharp sub-distally sclerotized spine on
ventral part of embolus (arrow, Fig. 63); and by the epigynum with three projections
apically, the central markedly longer and curved, the lateral ones small and rounded
(Figs 64, 66, 67).

Description. Male (Holotype). Prosoma: Pale yellow, with three brown spots on
each side (Fig. 57). Ocular region pale yellow, with a brown longitudinal line projecting
from AME (Fig. 57). Fovea surrounded with an irregular, wide brown region, extending
backward (Fig. 57). Clypeus pale yellow, with a wide brown region near chelicerae
(Fig. 58). Chelicerae brown, pale around the SAC (Fig. 59). Sternum pale yellow.
Labium and endites brown; endites with retrolateral apophysis, which has a small
subdistal protuberance. Legs: Coxae pale yellow, with small brown spots on retrolateral
and prolateral parts. Trochanters pale yellow. Femora pale orange, with several brown
rings throughout their length, one sub-distal ring dark brown, wide, very marked.
Patellae brown. Tibiae pale orange, with several brown rings throughout their length,
less visible than on femora. Metatarsi and tarsi orange, without color rings. Legs with
numerous oblique, long setae; with few short, vertical setae. Opisthosoma: Conical,
longer than high, pale blue, with dorsal gray pattern (Figs 56, 57). Gonopore plate oval.
Palp: Femur pale yellow, conical, with several long setae ventrally; VAF conical, with
sharp tip (Figs 60, 61). Patella and tibia pale orange. Procursus brown, long and straight,
with distal spine, thin and curved (Figs 60, 61). VPP with 3-4 long setae (Fig. 60).
Embolus conical, dorsally with a curved spine (Figs 60, 61), ventrally with apical
sigmoid projection (Figs 60, 61). PAB wide (Fig. 61). Measurements: Total length 6.40.
Carapace 2.45 long, 2.30 wide. Clypeus 0.95 long. Diameter AME 0.14, ALE 0.22,
PME 0.17, PLE 0.20. Distance ALE-PME 0.17, PME-PME 0.26. Leg I: 45.31 (11.75 +
1.07 + 11.87 + 15.62 + 5.00), tibia II: 8.40, tibia III: 6.25, tibia IV: 8.30. Tibia I l/d:
31.50.

Female (Paratype). Similar to the male, differences: Prosoma: The three brown
spots bigger and darker than on male. Clypeus with brown region longer than on male,
forming an upside down, U-shaped area. Legs: The brown rings on femora and tibiae
slightly more marked than on male. Epigynum: Wider than long, with three projections
at apex (Fig 64, 66, 67), with a small rounded pit on central projection (Fig. 64). PP
small (Fig. 65); with small, oval sac-shaped concavities between MSE and PP (Fig. 65).
MSE with upside down Y-shape (Fig. 65). Measurements: Total length 5.40. Carapace
2.15 long, 2.10 wide. Clypeus 0.80 long. Diameter AME 0.10, ALE 0.22, PME 0.18,
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PLE 0.21. Distance ALE-PME 0.16. PME-PME 0.24. Leg I: 31.97
(8.70+1.00+8.90+10.37+3.00), tibia II: 6.40, tibia III: missing, tibia IV: 6.50; tibia I l/d
28.40.

Natural History. The specimens were collected in an oak forest: the females
were collected in their irregular sheet webs among boulders on the ground; the male
holotype was collected in an irregular sheet web in a corner inside a cabin, being the
first specimen of the genus Ixchela collected inside a human building.

Distribution. MEXICO: Puebla (Fig. 90).
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Figures 56―67. Ixchela mendozai new species. Male: 56-57, Habitus, lateral and dorsal views
respectively. 58, Carapace, frontal view. 59, Chelicerae, frontal view. 60-61, Left palp,
retrolateral and prolateral views respectively. 62, Chelicera, lateral view. 63, Bulb and embolus,
prolatero-dorsal view (arrow indicates the curved and sharp sub-distally sclerotized spine).
Female: 64, Epigynum, ventral view. 65, Epigynum, dorsal view. 66, Epigynum, left lateral
view. 67, Epigynum, frontal view. Scales: 0.5 mm (Figs 58, 59, 62-67), 1 mm (Figs 56, 57, 60,
61).
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IXCHELA PUREPECHA new species
Figs 68-78

Type data. MEXICO: Michoacán: 1 ♂ holotype (CNAN T0791) [28 August 2010; A.
Valdez, O. Francke, C. Santibáñez] from 8.5 km W of Huiramangaro, Km 30 federal
road 14 (lat 19.5065°, -101.8334°; 2215 m), Municipio Santiago Tingambato.
Paratypes: 1 ♀ (CNAN T0792); 2 ♂♂, 2 ♀♀ (CNAN T0793), same data as holotype.

Material examined. MEXICO: Michoacán: 1 ♀, 1 immature (CNAN) [24 March
2000; F. Alvarez, E. González, O. Delgado, J. Castelo, E. Lira, O. Francke, C. Duran]
from Road Uruapan-Los Reyes Salgado (lat 19.5272°, -102.1921°; 2300 m). 6 ♂♂, 6
♀♀, 6 immatures (CNAN), same data as holotype. 4 ♀♀ (CNAN) [30 April 2011; A.
Valdez, O. Francke, J. Cruz, R. Monjaraz, E. Miranda] from Parque Nacional Barranca
de Cupatitzio (lat 19.4280°, -102.0936°; 1760 m), Municipio Uruapan. 2 ♀♀, 1
immature (UMSNH) [26 June 1988; L. García]; 1 ♂, 1 immature (UMSNH) [11
December 1988; L. García]; 1 ♀ (with egg sac), 2 ♀♀, 4 immatures (UMSNH) [19
August 1988; L. García]; 3 immatures (UMSNH) [27 November 1988; L. García]; 1 ♀,
2 immatures (UMSNH) [16 July 1988; L. García]; 1 ♀, 2 immatures (UMSNH) [23
August 1988; L. García]; 2 ♀♀, 1 immature (UMSNH) [30 July 1988; L. García]; 1 ♀,
1 immature (UMSNH) [24 September 1988; L. García]; same locality. 1 ♂, 1 ♀, 1
immature (CNAN) [30 April 2011; A. Valdez, O. Francke, J. Cruz, R. Monjaraz, E.
Miranda] from Angahuan Paricutín, Road to  Ruínas del Viejo San Juan Parangaricutiro
(lat 19.5425°, -102.2342°; 2392 m).

Etymology. The specific name is a noun in apposition and refers to the ethnic
group: Los Purépechas; that live principally in the state of Michoacán, Mexico, where
the type locality is located.

Diagnosis. Resembles I. azteca, distinguished by the FAC wider, more rounded
distally (Figs 71, 74); by the shape of the femur of palp almost straight (Figs 72, 73),
whereas that in I. azteca is ventrally curved and considerably wider distally than basally
(Figs 38, 39); by the VAF wider basally and ending in a longer tip (Fig. 72); and by the
epigynum longer and thinner, ending in a large median projection (Figs 75, 78); in
frontal view, the lateral angles on the epigynum are bigger and visible (Fig. 78).

Description. Male (Holotype). Prosoma: Pale yellow, with a wide, pale brown
pattern on each side (Fig. 69). Ocular region brown, with inconspicuous brown lines
projecting from AME and PME backwards (Fig. 69). Fovea surrounded with wide
brown region (Fig. 69). Clypeus pale yellow, with inconspicuous gray region distally
(Fig. 70). Chelicerae brown, paler around the SAC and basally (Fig. 71). Sternum olive.
Labium and endites brown, white distally. Legs: Coxae pale yellow, pale brown distally
on retro and prolateral part. Trochanters brown. Femora, patellae, tibiae, metatarsi, and
tarsi brown. Femora and with a wide, brown ring sub-distally. Tibiae with a dark ring
basally and another one distally. Opisthosoma: Conical, pale blue, longer than high
(Figs 68, 69). Gonopore plate olive, oval. Palp: Femur pale yellow, with several long
setae ventrally (Figs 72, 73). VAF wide basally, ends in small tip (Fig. 72). Patella and
tibia orange. Procursus dark orange, paler basally, long and slightly sigmoid; distal
spine thin and curved (Fig. 72). VPP with 5-6 long setae (Fig. 72). Embolus conical,
dorsally with a small and thin spine (Figs 72, 73), ventrally with apical sigmoid
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projection (Figs 72, 73). PAB wide (Fig. 73). Measurements: Total length 9.2. Carapace
3.90 long, 3.50 wide. Clypeus 1.45 long. Diameter AME 0.16, ALE 0.30, PME 0.22,
PLE 0.25. Distance ALE-PME 0.19, PME-PME 0.38. Leg I: 61.71 (16.87 + 1.60 +
16.12 + 20.37 + 6.75), tibia II: 11.87, tibia III: 9.75, tibia IV: 12.31. Tibia I l/d: 25.70.

Female (Paratype). (CNAN T0792). Similar to the male, differences: Prosoma:
Dorsal pattern on carapace darker brown than on male. Ocular region and around the
fovea darker brown than on male. Clypeus with a wide, pale brown longitudinal region.
Chelicerae dark brown. Sternum pale brown. Legs: Femora and patellae brown; tibiae,
metatarsi and tarsi orange. Epigynum: Higher than long and wide, with a long conical
protuberance distally (Figs 75, 76, 78). PP wide, laterally curved (Fig. 77), with small
oval, sac-shaped concavities between MSE and PP, only visible in anterior-dorsal view
(Fig. 77). MSE with upside-down Y-shape (Fig. 77). Measurements: Total length 9.90.
Carapace 3.40 long, 3.00 wide. Clypeus 1.32 long. Diameter AME 0.14, ALE 0.24,
PME 0.20, PLE 0.23. Distance ALE-PME 0.18. PME-PME 0.32. Leg I: 46.72
(12.25+1.40+12.87+15.00+5.20), tibia II: 9.35, tibia III: 7.25, tibia IV: 9.45; tibia I l/d
25.50.

Variation. There is continuous variation in the size and coloration in males and
females from different localities, even within specimens from the same locality. The
specimens from 8.5 km W of Huiramangaro, Km 30 federal road 14 have pale brown,
brown, or dark brown coloration. This was the same pattern found in the specimens
from Parque Nacional Barranca de Cupatitzio. In both localities, there were specimens
notably smaller than the others, even with variation in the opisthosomal coloration:
gray, pale gray, blue, or pale blue. Males: 8.5 km W of Huiramangaro, Km 30 federal
road 14 (N= 6), tibia I: 11.75-14.75 (x= 14.38). Parque Nacional Barranca de Cupatitzio
(N= 2), tibia I: 9.40, 9.80. Females: 8.5 km W of Huiramangaro, Km 30 federal road 14
(N= 5), tibia I: 11.00-14.12 (x= 13.39). Parque Nacional Barranca de Cupatitzio (N= 4),
tibia I: 11.25-15.00 (x= 12.70).

Natural History. The specimens from the type locality were collected in a pine-
oak forest on their sheet webs on walls along road-cuts, with high humidity and covered
with roots and leaf-litter. Some of the paratypes were collected among fallen logs and
boulders on the ground. The specimens from Parque Nacional Barranca de Cupatitzio
were collected on their sheet webs on walls along road-cuts and on crevices on the
karstic ground of the zone; others were collected among fallen logs and boulders on the
ground. Some of these specimens were collected more easily at night using head lamps,
because the spiders were easily visible on their sheet webs on walls along road-cuts; in
comparison with daytime when only the apparently empty sheet webs are visible. The
specimens from Angahuan Paricutín, Road to Ruínas del Viejo San Juan
Parangaricutiro were collected under fallen logs, and among dry roots of an agave plant;
microhabitat with high humidity.

Distribution. MEXICO: Michoacán (Fig. 90).
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Figures 68―78. Ixchela purepecha new species. Male: 68-69, Habitus, lateral and dorsal
views respectively. 70, Carapace, frontal view. 71, Chelicerae, frontal view. 72-73, Left palp,
retrolateral and prolateral views respectively. 74, Chelicera, lateral view. Female: 75,
Epigynum, left lateral view. 76, Epigynum, ventral view. 77, Epigynum, anterior-dorsal view.
78, Epigynum, frontal view. Scales: 0.5 mm (Figs 71, 74, 75, 77), 1 mm (Figs 68-69, 72, 73, 76,
78).

   68   70
69

  71

 73  72
  75

  74

  78  77  76



78

IXCHELA TLAYUDA new species
Figs 79-89

Type data. MEXICO: Oaxaca: 1 ♂ holotype (CNAN T0787) [4 November 2012; C.
Santibáñez] from San Pablo Etla, forest La Nevería (lat 17.1668°, lon -96.6851°; 2981
m), Distrito Etla, Municipio San Pablo Etla. Paratypes: 1 ♀ (CNAN T0788), 2 ♀♀
(CNAN T0789), same data as holotype.

Material examined. MEXICO: Oaxaca: 2 ♀♀, 5 immatures (CNAN) [19
September 2009; A. Valdez, C. Santibáñez, R. Paredes, J. Cruz] from San Felipe del
Agua (lat 17.1162°, lon -96.7095°; 2001 m), Municipio San Felipe del Agua. 1 ♂
(CNAN) [19 February 2005; G. Gutierrez], same locality. 1 ♀ (CNAN) [12 November
2005; O. Francke, G. Montiel, C. Santibáñez], same locality. 1 ♀ (CNAN) [18 June
2007; A. Valdez, C. Santibáñez] from Campamento del Monte, El Punto (lat 17.2011°,
lon -96.5879°; 2500 m), Municipio Sta. Catarina Ixtepeji, Distrito Ixtlán. 1 ♂, 2 ♀♀
(CNAN) [27 November 2010; G. Montiel, M. Hernández, R. Paredes] from Parador
Ecoturistico del Monte, 3 km S of El Punto (lat 17.2017°, lon -96.5911°; 2537 m),
Municipio Sta. Catarina Ixtepeji. 2 ♂♂, 2 ♀♀ (with egg sac) (CNAN) [26 March 2010;
A. Valdez, O. Francke, C. Santibáñez, J. Cruz] from 9 km N of San Miguel Etla, road to
Las Guacamayas (lat 17.2247°, lon -96.7385°; 2197 m), Municipio San Miguel Etla,
Distrito San Miguel Etla. 3 ♀♀ (2 with egg sac), 2 immatures (CNAN) [23 April 2010;
A. Valdez, C. Santibáñez, J. Cruz, D. Barrales] from Km 189 road Tuxtepec-Oaxaca (lat
17.1934°, lon -96.6001°; 2561 m). 3 ♂♂, 4 ♀♀ (one with egg sac), 1 immature CNAN)
[22 April 2010; A. Valdez, C. Santibáñez, J. Cruz, D. Barrales] from Campamento Las
Flores (lat 17.3509°, lon -96.5312°; 2320 m), Municipio Santa María Jaltianguis,
Distrito Ixtlán. 1 ♂, 1 ♀, 2 immatures (CNAN) [18 September 2009; A. Valdez, C.
Santibáñez, R. Paredes] from Centro Recreativo Calpulalpan de Méndez (lat 17.3228°,
lon -96.4452°; 2000 m), Distrito Ixtlán. 2 ♀♀ (CNAN) [22 April 2010; A. Valdez, C.
Santibáñez, J. Cruz, D. Barrales], same locality. 1 ♂, 3 ♀♀, 2 immatures (CNAN) [18
September 2009; A. Valdez, C. Santibáñez, R. Paredes] from La Trinidad (lat 17.2865°,
lon -96.4379°; 2268 m), Distrito Ixtlán de Juárez. 1 ♂ (CNAN) [3 April 2005; Col.?]
from Tierra Colorada, Distrito Ixtlán de Juárez. 1 ♀ (CNAN) [22 July 2007; A. Valdez,
O. Francke, H. Montaño, C. Santibáñez, A. Ballesteros] from Campamento Tatachinto
(lat 17.2876°, lon -96.4176°; 2326 m), Municipio Santiago Xiacuí, Distito Ixtlán de
Juárez. 1 ♀ (CNAN) [3 November 2005; A. Valdez, O. Francke, H. Montaño] from
road to Magdalena Mixtepec (lat 16.9301°, lon -96.8742°; 2676 m). 1 ♂ (CNAN) [16
March 2008; A. Valdez, C. Satibáñez, H. Montaño] from La Trinidad, Santiago Xiacuí
(lat 17.2865°, lon -96.4377°; 2258 m). 5 ♀♀, 1 immature (CNAN) [11 September 2010;
A. Valdez, O. Francke, J. Cruz, D. Barrales] from 1 km W of Puerto de la Soledad (lat
18.1754°, lon -97.0050°; 2245 m), Municipio Huautla de Jiménez. 1 ♀, 2 immatures
(CNAN) [15 March 2008; A. Valdez, H. Montaño, C. Santibáñez] from Tlahuitoltepec
(lat 17.0927°, lon -96.0547°; 2040 m), Municipio Santa María Tlahuitoltepec, Distrito
Mixes. 1 ♂ (CNAN) [14 September 2009; A. Valdez, C. Santibáñez, R. Paredes], same
locality. 1 ♀ (CNAN) [14 September 2009; A. Valdez, C. Santibáñez, R. Paredes] from
Puente Azul (lat 17.0026°, lon -96.1193°; 1862 m), Municipio Ayutla.

Etymology. The specific name is a noun in apposition and refers to the name of
the most famous traditional food in the central region of the state of Oaxaca: Las
Tlayudas; and because the type locality is located in that region.
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Diagnosis. Resembles I. abernathyi and I. mendozai, distinguished from I.
abernathyi by FAC wider and longer, ending in a small tip (Fig. 85); by the pattern
around the fovea wider (Fig. 80); by the VAF larger (Fig. 83); by the central apex of the
epigynum larger and curved (Fig. 86); by the lateral apex of the epigynum more
rounded and bigger (Figs 87, 89); and by the opisthosoma more conical (Fig. 79); from
I. mendozai by the FAC ending in a small tip (Figs 82, 85), whereas on I. mendozai are
wider and rounded distally (Fig. 62); by the median distal protuberance of the epigynum
shorter (Figs 86, 89), which is not as wide and curved as on I mendozai (Figs 66, 67);
and by the MSE which does not touch the PP (Fig. 88), whereas in I. mendozai the MSE
touches the PP (Fig. 65).

Description. Male (Holotype). Prosoma: Beige, with three small and brown
spots on each side (Fig. 80). Ocular region brown, with a gray longitudinal line
projecting from AME (Fig. 80). Fovea surrounded with wide, gray, and irregular region,
extending backward (Fig. 80). Clypeus beige, with a distal, dark gray region (Fig. 81).
Chelicerae brown, pale on basal part and around  the SAC (Fig. 82). Sternum pale
yellow. Labium and endites dark gray; endites with retrolateral apophysis weak, with a
small, subdistal protuberance. Legs: Coxae pale yellow, distally with gray region on
prolateral and retrolateral parts. Trochanters pale brown. Femora pale orange; femora I-
III brown basally, with several pale gray rings throughout their length; one dark gray
sub-distal ring, wide, very marked. Patellae gray. Tibiae pale orange, with several gray
rings throughout their length, less visible than on femora. Metatarsi and tarsi orange,
without color rings. Legs with numerous oblique, long setae; with few short, vertical
setae. Opisthosoma: Conical, longer than high, pale gray (Figs 79, 80). Gonopore plate
oval, pale olive. Palp: Femur pale yellow, basally gray on dorsal part, with several long
setae ventrally, with VAF conical (Fig. 83). Patellae and tibia pale orange, basally gray
on dorsal part. Procursus brown, basally pale orange on dorsal part, with distal, curved
spine (Fig. 83). VPP with 3-5 long setae (Fig. 83). Embolus conical, dorsally with small
curved spine (Figs 83, 84), ventrally with long curved sigmoid projection (Figs 83, 84).
PAB wide (Fig. 84). Measurements: Total length 6.90. Carapace 2.70 long, 2.40 wide.
Clypeus 1.15 long. Diameter AME 0.16, ALE 0.25, PME 0.18, PLE 0.20. Distance
ALE-PME 0.16, PME-PME 0.28. Leg I: 45.55 (12.12 + 1.06 + 12.00 + 15.75 + 4.62),
tibia II: 8.80, tibia III: 6.90, tibia IV: missing. Tibia I l/d: 28.00.

Female (Paratype). (CNAN T0788). Similar to the male, differences: Prosoma:
Carapace with the three spots darker and bigger than on male. Fovea surrounded with
irregular brown area. Clypeus with brown region U-shaped. Chelicerae darker brown
than on the male. Sternum yellow, with lateral dark gray spots. Labium and endites
brown. Legs: Femora, patellae, tibiae, metatarsi, and tarsi darker than the male. Legs
with rings throughout their length, more noticeable than on the male. Opisthosoma: Pale
blue. Epigynum: Wider than long, with three rounded projections distally (Figs 86, 87,
89); small rounded pit on central projection (Fig. 87). PP wide; with small oval, sac-
shaped concavities between MSE and PP (Fig. 88). The MSE does not touch the PP
(Fig. 88). Measurements: Total length 9.40. Carapace 3.40 long, 2.90 wide. Clypeus
1.30 long. Diameter AME 0.12, ALE 0.28, PME 0.20, PLE 0.20. Distance ALE-PME
0.18. PME-PME 0.28. Leg I: 46.85 (12.00+1.30+12.81+15.37+5.37), tibia II: 9.10, tibia
III: 7.10, tibia IV: 9.20; tibia I l/d 29.28.

Variation. There is continuous variation in color and size of the specimens, even
among specimens of the same sex and from the same population. The carapace pattern
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is brown, dark brown, gray or dark gray, even is some specimens this pattern is more
marked than others. The legs are brown, pale yellow, dark orange or dark brown; some
specimens have color rings on femur and tibiae more marked than others. Some
specimens have opisthosoma pale blue, gray or pale yellow. Males: Parador
Ecoturístico del Monte, 3 km S of El Punto (N= 1): tibia I: 11.37. Centro Recreativo
Calpulalpan de Méndez (N= 1): tibia I: 13.75. Campamento las Flores (N= 3): tibia I:
10.50-11.87 (x= 10.99). La Trinidad (N= 1): tibia I: 13.25. San Felipe del Agua (N= 1):
tibia I: 14.56. Females: Parador Ecoturístico del Monte, 3 km S of El Punto (N= 2):
tibia I: 11.35, 11.37. La Trinidad (N= 2): tibia I: 10.10, 11.12. 1 km W of Puerto de la
Soledad (N= 5): tibia I: 9.18-10.75 (x= 10.39). Campamento las Flores (N= 4): tibia I:
8.37-11.12 (x= 9.34). San Felipe del Agua (N= 2): tibia I: 12.37, 13.43.

Natural History. The specimens from different localities were collected on their
sheet webs in oak, pine or oak-pine forest. The specimens from San Felipe del Agua
were collected along road-cuts in wet and shaded areas near a river. The specimens
from Campamento del Monte, El Punto and from 9 km N of San Miguel Etla, road to
Las Guacamayas; were collected under big fallen logs and boulders on the ground.
Some specimens from Campamento Las Flores were collected under and among fallen
logs; others were collected inside hollows at the bases of pine trees. Some specimens
from Centro Recreativo Calpulalpan de Méndez were collected on holes in a big karstic
wall next to a river, others among fallen logs and boulders on the ground near the river,
this place had a high humidity, ca 80%. The specimens from La Trinidad were collected
among numerous boulders on the ground. The specimens from Tlahuitoltepec were
collected under fallen logs in a disturbed pine forest; it should be noted that those
specimens were collected outside the Cueva de Tlahuitoltepec, which is the type locality
of Ixchela mixe Valdez-Mondragón, 2013, so they could be sympatric species.

Distribution. MEXICO: Oaxaca (Fig. 90).
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Figures 79―89. Ixchela tlayuda new species. Male: 79-80, Habitus, lateral and dorsal views
respectively. 81, Carapace, frontal view. 82, Chelicerae, frontal view. 83-84, Left palp,
retrolateral and prolateral views respectively. 85, Chelicera, lateral view. Female: 86,
Epigynum, left lateral view. 87, Epigynum, ventral view. 88, Epigynum, dorsal view. 89,
Epigynum, frontal view. Scales: 0.5 mm (Figs 82, 85, 88), 1 mm (Figs 79-81, 83, 84, 86, 87,
89).
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Figure 90. Known distribution of Ixchela azteca new species, Ixchela jalisco new species,
Ixchela mendozai new species, Ixchela purepecha new species, and Ixchela tlayuda new
species.

PHYLOGENETIC RELATIONSHIPS (MORPHOLOGY)

The morphological characters used in the phylogenetic analysis (40 characters [34
binary and six multistate]) were as follows:

Palp
1. Palp of male, bulb prolateroventral apophysis (PAB) (Fig. 1): (0) absent, (1) present.
2. Palp of male, femur shape: (0) wide (Physocyclus, Priscula), (1) slender basally,

markedly wide in the distal third part (‘Coryssocnemis’), (2) long and slender, with
cone-shape (Figs 38, 49).

3. Embolus, ventral sclerotized line, from bulb to apical part: (0) absent, (1) present.
4. Femur, ventrodistal apophysis (VAF) on palp of male (Figs 60, 72): (0) absent, (1)

present.
5. Femur, ventrodistal protuberance on palp of male (Ixchela taxco) (Valdez-Mondragón,

2013; fig. 140): (0) absent, (1) present.
6. Embolus, basal protuberance, ending in round tip, near to PAB: (0) absent, (1) present.
7. Embolus, apical ventral projection (Figs 8, 10, 44): (0) absent, (1) present.
8. Embolus, apical dorsal projection, with spine-shape (Figs 2, 39, 50): (0) absent, (1)

present.
9. Embolus, ratio: (0) length of embolus < diameter of bulb, (1) length of embolus >

diameter of bulb.
10. Embolus, dorsal thin sclerotized line: (0) absent, (1) present.

90
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11. Embolus, long and wide sclerotized dorsal-retrolateral line (Figs 38, 49): (0) absent, (1)
present.

12. Procursus, “brush” of pseudotrichia distally: (0) absent, (1) present.
13. Procursus, ventral pocket and dorsal apophysis on procursus: (0) absent, (1) present.
14. Tarsus, dorsal apophysis 1b, basally: (0) absent, (1) present in dorsal part, (2) present in

retrolateral part.
15. Tarsus, dorsal apophysis 1d, basally: (0) absent, (1) present in dorsal part, (2) present in

retrolateral part.
16. Procursus, serrated tip or with small projections, poorly sclerotized (Aymaria): (0)

absent, (1) present.
17. Procursus, sclerotized spine distally, small and curved (Figs 38, 49): (0) absent, (1)

present.
18. Procursus, long setae: (0) absent, (1) present on ventral-basal part, (2) present on ventral

protuberance (VPP) (Figs 15, 38, 60).
19. Procursus, setae on basal-dorsal part: (0) absent, (1) present.
20. Procursus, setae on basal-dorsal part, number: (0) two setae (Fig. 14), (1) three setae

(Fig. 16).
21. Procursus, shape: (0) short with long spine distally, (1) thin and wide distally (Priscula),

(2) conical and long, wide basally (Ixchela) (Figs 49, 50, 72), (3) conical, markedly
wide basally (‘Coryssocnemis’, Aymaria, Huber, 2000; fig. 583).

22. Embolus, ventrally with a small sub-distally sclerotized spine (arrow, Fig. 9): (0)
absent, (1) present (1).

Chelicerae
23. Chelicerae of male, frontal apophysis of chelicerae (FAC) (Figs 26, 36, 37): (0) absent,

(1) present.
24. Chelicerae of male, shape of FAC: (0) short and wide, located on median part of

chelicerae, (1) wide and rounded (Valdez-Mondragón, 2013; figs 74, 100, 189), (2)
conical and small (Valdez-Mondragón, 2013; figs 21, 22, 62, 63), (3) conical, long and
wide (Valdez-Mondragón, 2013; figs 162, 163), (4) conical and very small, located near
to retrolateral part (Valdez-Mondragón, 2013; figs 149, 204), (5) long and slightly
curved, located near to prolateral part (Valdez-Mondragón, 2013; fig. 112), (6) long and
curved, located basally on median part of each chelicerae (Valdez-Mondragón, 2013;
figs 136, 137), (7) small and rounded, located on central part of chelicerae (Valdez-
Mondragón, 2013; figs 124, 125), (8) long and conical, slightly projected toward up and
slightly curved apically (Fig. 51).

25. Chelicerae of male, distal-frontal apophysis, next to the fangs (Aymaria): (0) absent, (1)
present.

26. Chelicerae of female, lateral stridulatory files: (0) absent, (1) present.
27. Chelicerae of male, frontal-distal sclerotized apophyses (SAC): (0) absent, (1) present,

reminiscent (Valdez-Mondragón, 2013; fig. 74), (2) present, highly visible (Figs 26, 27,
37).

28. Chelicerae of male, frontal and curved sclerotized apophyses (Valdez-Mondragón,
2013; figs 49, 88): (0) absent, (1) present.

Prosoma
29. Male palpal coxa with retrolateral apophysis: (0) absent, (1) present.
30. Carapace, dorsal pattern around the fovea: (0) complete, touching the ocular region

(Fig. 35), (1) incomplete, leaving a small region without touching the ocular region
(Valdez-Mondragón, 2013; fig. 99).

Legs
31. Tibiae and metatarsi with curved setae: (0) absent, (1) present.
32. Femora and tibiae with numerous rings: (0) absent, (1) present.
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Opisthosoma
33. Epigynum, ratio: (0) wider that long (Figs 64, 76), (1) longer than wide (Valdez-

Mondragón, 2013; figs 95, 183).
34. Epigynum, median septum (MSE) in dorsal view (Figs 43, 54): (0) absent, (1) present.
35. Concavities with sac-shape between MSE and pore plates (Figs 54, 65): (0) absent, (1)

present.
36. Epigynum, small and circular concavity in frontal distal part (Fig. 64): (0) absent, (1)

present.
37. Epigynum, lateral constraints in anterior part (Valdez-Mondragón, 2013; figs 41, 95,

183): (0) absent, (1) present.
38. Epigynum, lateral rounded protuberances each side, near to the epigastric furrow (Figs

53, 64): (0) absent, (1) present.
39. Epigynum, lateral rounded protuberances each side, size: (0) inconspicuous (Fig. 55),

(1) wide and conspicuous (Fig. 67).
40. Epigynum, lateral rounded protuberances each side, position: (0) next to the epigastric

furrow (Fig. 41), (1) leaving a space between the protuberances and the epigastric
furrow (Fig. 66).

The heuristic equal weighting searches in NONA found five most parsimonious
cladograms, and the strict consensus tree (L=59, CI= 0.72, RI= 0.84) collapsed five
nodes (Fig. 91). The monophyly of Ixchela was supported by high Jackknife and
Bremer values (Fig. 91), and eight synapomorphies (chars. 1, 2, 7, 8, 17, 18, 21, 22)
(Fig. 91; see discussion for character states). The analyses with implied weighting
(Table 3), using seven different concavity values (K) also support the monophyly of
Ixchela with Jackknife values of 100%.

All analyses with implied weighting found the same five most parsimonious
trees and the same phylogenetic relationships within Ixchela as were obtained in the
analysis with equal weighting (Fig. 91). Analyses with concavity values (K= 5, 9, and
10) obtained the same length (59 steps) and the same topologies as the analysis with
equal weighting. These same analyses also found the highest CI and RI values (0.72 and
0.84 respectively) (Table 3).

Table 3. Summary of the cladograms statistics with morphological data among the most
parsimonious trees (MPT) found with equal weighting (EW) and implied weighting (IW); using
seven concavity values (K), arranged in order of increasing fit values (fi). CI= Consistency
index. RI= Retention index.

Analyses MPT Steps fit (fi) CI RI Jackknife support
for Ixchela

IW: K= 1 5 60 25.08 0.71 0.83 J= 100

IW: K= 2 5 60 26.70 0.71 0.83 J= 100

EW 5 59 27.55 0.72 0.84 J= 100

IW: K= 3 5 60 27.60 0.71 0.83 J= 100

IW: K= 4 5 60 28.18 0.71 0.83 J= 100

IW: K= 5 5 59 28.60 0.72 0.84 J= 100

IW: K= 9 5 59 29.50 0.72 0.84 J= 100

IW: K= 10 5 59 29.63 0.72 0.84 J= 100
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Figure 91. Consensus tree of five most parsimonious trees obtained by the morphological
cladistic analysis with equal weighting of characters (L=59, CI= 0.72, RI= 0.84). Black squares
bars indicate synapomorphic or apomorphic states, whereas white squares indicate homoplastic
characters states. Small numbers above squares indicate character number; small numbers below
squares indicate character state. Larger numbers above branches indicate Jackknife support
values; larger numbers below branches indicate Bremer support values.

PHYLOGENETIC RELATIONSHIPS (MOLECULAR DATA)

Cytochrome c oxidase subunit I (CO1) gene.
The character matrix of CO1 comprised 506 characters, of which 178 were potentially
informative and 328 were uninformative and deactivated for the analysis with PA. PA
analysis using equal weighting under NONA resulted in two equally most parsimonious
trees (L=1031, CI= 0.39, RI= 0.32). The strict consensus tree is not shown because the
same clades were recovered with BI (Fig. 92). The Bremer support value with PA using
equal weighting under TNT support the monophyly of Ixchela with Bremer value= 10,
whereas the Jackknife values was not significant to support the monophyly of the genus
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(Fig. 92). Moreover, the BI analysis strongly supports the monophyly of the genus with
a posterior probability value of 94% (Fig. 92).

Due to the molecular matrix had high amounts of homoplastic characters, which
were observed when the characters were mapped on the PA tree, the implied character
weighting was conducted to analyze the effects of weighting against homoplasy under
PA. The analyses with PA using implied weighting with seven different concavity
values (K) found higher Jackknife values than equal weighting analysis that support
Ixchela as monophyletic (Table 4).

The analyses with implied weighting found only one most parsimonious tree,
although the analysis with K=2 found the same two most parsimonious trees as the
analysis with equal weighting (Table 4). The analyses with equal weighting and implied
weighting (K= 5, 9, 10) found the highest CI and RI values (Table 4). The different
topologies found under implied weighting support the monophyly of Ixchela recovering
higher Jackknife values than equal weighting analysis, which had a low value (Table 4).

The analysis with CO1 found two clades within the genus Ixchela (arrows, Fig.
92), being Ixchela furcula the sister species of the rest of the genus. The upper clade
was a polytomy composed only for five species, supported by an 89% of posterior
probability (upper arrow, Fig. 92). The close relationships between Ixchela franckei +
Ixchela viquezi was strongly supported by Jackknife and Bremer values, and by
posterior probabilities; besides it was recovered under PA and five concavity values of
implied weightings (Fig. 92). The lower clade was composed for 14 species, with
Ixchela grix and Ixchela tzotzil as sister species of the rest of the clade (lower arrow,
Fig. 92). This clade is composed for a polytomy, being the clades A, B, C, and D (Fig.
92) which are composed for sister species, the clades with better Jackknife and Bremer
values and by posterior probabilities, besides recovering by PA under several concavity
values (Fig. 92).

Table 4. Summary of the phylogenetic hypothesis with CO1 and 16S genes among the most
parsimonious trees (MPT) found with equal weighting (EW) and implied weighting (IW); using
seven concavity values (K), arranged in order of increasing fit values (fi). CI= Consistency
index. RI= Retention index.

Analyses MPT
CO1/16S

Steps
CO1/16S

fit (fi)
CO1/16S

CI
CO1/16S

RI
CO1/16S

Jackknife support
for Ixchela
CO1/16S

IW: K= 1 1/2 1068/589 56.52/54.33 0.38/0.51 0.28/0.36 J= 88/43

IW: K= 2 2/1 1055/579 78.99/68.94 0.38/0.52 0.30/0.39 J= 99/54

EW 2/4 1031/568 92.31/77.26 0.39/0.53 0.32/0.41 J= 57/54

IW: K= 3 1/1 1049/575 93.74/77.88 0.38/0.52 0.30/0.40  J= 100/55

IW: K= 4 1/1 1049/575 104.35/83.99 0.38/0.52 0.30/0.40 J= 100/58

IW: K= 5 1/1 1034/569 112.56/88.49 0.39/0.53 0.32/0.41 J= 99/56

IW: K= 9 1/1 1034/569 132.41/98.86 0.39/0.53 0.32/0.41 J= 97/54

IW: K= 10 1/1 1033/569 135.57/100.44 0.39/0.53 0.32/0.41 J= 96/52
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Figure 92. Majority consensus tree derived from the Bayesian analysis using the CO1 data set.
Numbers above branches indicate posterior probabilities. Numbers below branches: (+)
indicates clades found with PA/Jackknife support values, followed by PA/Bremer support
values. Black squares below branches indicate clades recovered with PA using different
concavity values (K) under implied weighting; white squares indicate clades not recovered with
some concavity values. Letters indicate clades that are discussed in the text.
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16S ribosomal RNA gene.
The 16S character matrix comprised 379 characters, 120 characters were potentially
informative and 259 were uninformative and deactivated from the analysis. PA analysis
with equal weighting under NONA found four most parsimonious trees (L=568, CI=
0.53, RI= 0.41). Although the strict consensus found better internal resolution than the
Bayesian analysis, the tree found with BI is shown (Fig. 93). However, the monophyly
of the genus Ixchela is not supported based on BI, due to Coyssocnemis simla is
grouped within Ixchela (Fig. 93). Only three internal clades were recovered under BI
and equal weighting with PA and mapped on the majority consensus tree with BI (Fig.
93). In the case of the PA analysis under equal weighting, the monophyly of the genus
was recovered, however with a low Jackknife support value of 54% (Table 4).

The PA analyses under implied weighting, with the seven different concavity
values although found just one most parsimonious tree not support the monophyly of
the genus Ixchela (Table 4). The topologies found were different, and some internal
relationships found with BI were recovered with most of the concavity values (black
squares, Fig. 93). This was the case of the close relationship between Ixchela pecki +
Ixchela santibanezi and in the clade A where Ixchela tlayuda + Ixchela grix were sister
species. In comparison with the analysis under CO1, the clade A was the only recovered
clade (Fig. 93).

Concatenated CO1+16S analyses.
The concatenated CO1+16S data set comprised 885 characters, 298 of which were
potentially informative and 587 uninformative and deactivated for the analysis. PA
analysis with equal weighting found five most parsimonious trees (L=1670, CI= 0.42,
RI= 0.30). The reconstructed strict consensus tree found under PA is not shown, but the
topology found with BI analysis shows the clades that were recovered under PA (Fig.
94). Although the Jackknife support value with equal weighting was considerably lower
(Table 5), the Bremer support value= 7, and the posterior probability under BI analysis
was considerably higher, recovered the monophyly of the genus Ixchela with 98% (Fig.
94).

The analyses under PA using implied weighting with concavity values (K= 2, 3,
4) support the monophyly of the genus with Jackknife values >64% (Table 5), and
concavity values K= 1, 4, 5, 9, 10 found only one most parsimonious tree (Table 5).

The analysis with CO1+16S recovered similar topology than the analysis with
CO1, found the same two clades but with better internal resolution (Fig. 94). The upper
clade (upper arrow, Fig. 94) had better resolution than CO1, however I. santibanezi was
found related as sister species with Ixchela pecki (Fig. 94). The lower clade (lower
arrow, Fig. 94) was composed by the clades A, B, C, with I. grix and I. tzotzil as sister
species of the rest of the clade (Fig. 94). Those clades were found under CO1 except the
sister relationships between I. purepecha and I. placida (Fig. 94), but with better
statistical support; for example the clade A (I. tlayuda (I. mendozai + I. abernathyi) was
recovered with better Jackknife and Bremer support values, and with a higher value of
posterior probability under BI (Fig. 94).
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Table 5. Summary of the phylogenetic hypothesis with CO1+16S and combined analysis
morphology+CO1+16S (CA) among the most parsimonious trees (MPT) found with equal
weighting (EW) and implied weighting (IW); using seven concavity values (K), arranged in
order of increasing fit values (fi). CI= Consistency index. RI= Retention index.

Analyses MPT
CO1+16S/

CA

Steps
CO1+16S/

CA

fit (fi)
CO1+16S/

CA

CI
CO1+16S/

CA

RI
CO1+16S/

CA

Jackknife support
for Ixchela
CO1+16S/

CA
IW: K= 1 1/4 1664/1612 108.14/126.17 0.42/0.45 0.31/0.33 J= 55/89

IW: K= 2 3/4 1648/1596 145.54/164.55 0.43/0.45 0.32/0.34 J= 73/91

EW 5/7 1626/1567 168.83/188.37 0.43/0.46 0.33/0.36 J= 15/82

IW: K= 3 5/4 1645/1595 169.51/188.52 0.43/0.45 0.32/0.34 J= 73/91

IW: K= 4 1/4 1639/1595 186.48/205.22 0.43/0.45 0.32/0.34 J= 67/91

IW: K= 5 1/4 1633/1589 199.27/217.62 0.43/0.45 0.33/0.34 J= 61/91

IW: K= 9 1/3 1628/1576 229.78/247.88 0.43/0.46 0.33/0.35 J= 45/90

IW: K= 10 1/4 1626/1579 234.62/251.94 0.43/0.45 0.33/0.35 J= 43/90



90

Figure 93. Majority consensus tree derived from the Bayesian analysis using the 16S gene.
Numbers above branches indicate posterior probabilities. Numbers below branches: (+)
indicates clades found with PA/Jackknife support values, followed by PA/Bremer support
values. Black squares below branches indicate clades found with PA using different concavity
values (K) under implied weighting; white squares indicate clades not recovered with some
concavity values.
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Figure 94. Majority consensus tree derived from the Bayesian analysis using the CO1+16S data
set. Numbers above branches indicate posterior probabilities. Numbers below branches: (+)
indicates clades found with PA/Jackknife support values with PA/Bremer support values. Black
squares below branches indicate clades found with PA using different concavity values (K)
under implied weighting; white squares indicate clades not recovered with some concavity
values. Letters indicated clades that are discussed in the text.
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Combined analysis (morphology+CO1+16S).
The character matrix with all available morphological and molecular information
(morphology+CO1+16S) comprised 925 characters, 312 characters were potentially
informative and 613 were uninformative and deactivated from the analysis. PA analysis
found seven most parsimonious trees (L=1567, CI= 0.46, RI= 0.36) (Table 5). The
topology found with BI analysis shows the clades that were recovered under PA (Fig.
95). Although the internal Jackknife support values were low, the monophyly of the
genus is supported with a Jackknife value of 82%, Bremer value= 8, and posterior
probability under BI analysis of 100%.

In the analyses under PA with implied weighting, every concavity value tested
recovered the monophyly of the genus with high Jackknife support values (Table 5).
The analyses with implied weighting found only four most parsimonious trees, and with
K= 9 only three trees (Table 5).

The combined analysis recovered topologies with better internal resolution than
analyses with morphology, CO1, and CO1+16S; recovering the same two clades found
with CO1 and CO1+16S (Fig. 95), being the chosen final topology for discussion of the
phylogeny of the genus (see discussion for phylogenetic relationchips). The morphology
combined with CO1+16S contributed to give support to some clades (Fig. 95), found
more robust topologies than with individual matrixes or only with combined molecular
matrixes, even the morphological characters were mapped on the topology found with
BI to analyze if the two clades within Ixchela can be diagnosed (Fig. 96), see discussion
bellow.
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Figures 95―96. 95, Majority consensus tree derived from the Bayesian analysis using the
(morphology+CO1+16S) data set. 96, Morphological characters mapped on the consensus tree
of BI. Numbers above branches indicate posterior probabilities. Numbers below branches: (+)
indicates clades found with PA/Jackknife support values with PA/Bremer support values. Black
squares below branches indicate clades found with PA using different concavity values (K)
under implied weighting; white squares indicate clades not recovered with some concavity
values. Letters indicated clades that are discussed in the text.

DISCUSSION
In their phylogenetic study on the spider family Pholcidae, Bruvo-Madaric et al. (2005)
indicated in their study on the phylogeny of the spider family Pholcidae, that to generate
robust phylogenetic hypotheses often requires gathering different data partitions from
different sources and analyzing them in a combined data set, especially in those
instances where separate genes or morphology fail to give reliable and accurate results,
or give results that are at odds with each other (Ballard, 1996; Huelsenbeck et al., 1996;
Cameron & Williams, 2003; Dorchin et al., 2004; Hebsgaard et al., 2004). In the spider
family Pholcidae, previous morphological phylogenetic analyses using did not
completely resolved various internal relationships. In Pholcidae this applies not only to
the relationships among the genera at the level of the five subfamilies, but also the
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internal relationships within species at the generic level; because most of the lower taxa
have only autapomorphic diagnostic characters at the generic and specific levels, which
complicates the codification of informative morphological characters and the
phylogenetic analyses (Huber 2000, 2001, 2011). For example, in our morphological
analysis, six characters were autopomorphies and deactivated of the analysis and in the
case of the shape of the frontal apophysis of male chelicerae (char. 24), there were nine
character states, which six characters states were autapomorphic diagnostic characters
(see discussion below), which are not useful to establish the internal relationships
among the species of the genus. Since Bruvo-Madaric et al. (2005) where was one the
first phylogenetic analysis of the family Pholcidae using molecular data, it has been
possible to establish more accurate phylogenetic relationships among and within the
genera, and to test the usefulness of molecular evidence as a tool in the taxonomy of the
family.

Morphological phylogeny.
Huber (2000) indicated that Ixchela resembles Aymaria in overall shape, because of
superficial similarity and not due to synaphomorphies; however based on our
phylogenetic morphological analysis we found that Coryssocnemis ivie is more closely
related to the genus Ixchela (Fig. 91). The North American species that were described
in the genus ‘Coryssocnemis’, such as C. ivie, apparently belong to a new genus (Huber,
2000; com. pers.); the real genus Coryssocnemis Simon, 1893 is known only from
northern Venezuela and Trinidad (Huber, 2000). The confusion surrounding
Coryssocnemis is further evidenced by the fact that the original five species included in
Ixchela when Huber (2000) erected the genus, were initially described in that genus.
Although our analysis found that ‘Coryssocnemis’ was closely related to Ixchela, it is
necessary a wider sampling of outgroups belong to Modisiminae subfamily to establish
a more accurate relationships among Ixchela and the rest of the genera.

At the moment, the characters that supported the close relationships between the
species of ‘Coryssocnemis’ from North America and Ixchela were the ventral
sclerotized line, from bulb to apical part of the embolus (char. 3); the long and wide
sclerotized dorsal-retrolateral line on the embolus (char. 11); and the long setae on
ventral-basal part of the procursus (char. 18, character state 1), in Ixchela those setae are
on ventral protuberance (VPP) (char. 18, character state 2) (Figs 15, 49, 60). In addition,
both genera have similar natural distribution in North America that could support the
relationship. Character 35 are the sac-shaped concavities between median septum of
epigynum (MSE) and pore plates (PP), that is present in Aymaria conica and the most
of the species of Ixchela; however, it is a reversal character on ‘Coryssocnemis’ ivie,
Ixchela santibanezi, Ixchela franckei, and Ixchela viquezi (Fig. 91).

In the morphological analysis, the monophyly of the genus is supported by eight
synapomorphies (chars. 1, 2, 7, 8, 17, 18, 21, 22) (Fig. 91). The first character is the
bulb prolateroventral apophysis (PAB) on the male palp (char. 1) (Figs 1, 38, 50), which
although it has different size and shape in the species, it is present in all the species of
the genus. The second character that supports the genus according to the analysis is the
palp femur of the male long and slender, cone-shaped (char. 2) (Figs 38, 49, 60). In
comparison with the shape of the palp femur on other genera from North and Central
America that share the distribution, such as Psilochorus, Modisimus, or
‘Corysoccnemis’, the shape in Ixchela is completely different. The ventral and dorsal
apical projections on embolus (chars. 7 and 8 respectively) (Figs 2, 4, 38, 39, 63), were
found in all the species of the genus, the dorsal projection is spine-shaped, whereas the
ventral one is sigmoid. The shape and length of these projections is different on each
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species, but it cannot be considered as a diagnostic character because even within each
species there is variation in the size and general shape. Other character that supports the
monophyly of the genus is the distal sclerotized spine on procursus (char. 17) (Figs 38,
49, 60), which is different in each species and even within specimens of the same
species, therefore it cannot be a diagnostic character at species level. The long setae
present on ventral protuberance of procursus (VPP) (char. 18) (Figs 15, 38, 49), is other
character that supports the monophyly; however, although these setae were present in
all the species, the codification of the number of these setae was difficult because even
in each specimens one palp can have two setae and the other one three setae, therefore it
is a variable character. The conical, long, basally wide procursus (char. 21) (Figs 38, 49,
60) is another character that supports the monophyly of the genus; although the
procursus in ‘Coryssocnemis’ and Aymaria is similar, the conical and long shape in
Ixchela is unique. Finally, other character that supports the monophyly is the embolus
with a small sub-distally sclerotized spine ventrally (arrows Fig. 9, 63); which has a lot
of variation in the shape and size among the species, even within the same species.

The monophyly of Ixchela is supported in the PA analyses with high Jackknife
and Bremer values (100% and 8, respectively) (Fig. 91). However, there is no complete
internal phylogenetic resolution within the ingroup with morphological data only; the
Jackknife support values for the internal branches were low and several branches were
collapsed; and I. pecki is recovered basally as the sister group of the rest of the genus
(Fig. 91). Three internal clades were found (Fig. 91): the top clade ((I. furcula (I. mixe +
I. santibanezi)) was supported by having the epigynum longer than wide (char. 33), and
the epigynum with lateral constraints on anterior part (char. 37) (Valdez-Mondragón,
2013; figs 95, 183). Following the polarity of that character the epigynum wider than
long is plesiomorphic state, whereas an epigynum longer than wide is the derived state.
The second clade (middle) ((I. huberi + I. grix) (I. huasteca + I. simoni)) is supported
by the shape of frontal apophysis of chelicerae, wide and rounded (char. 24) (Valdez-
Mondragón, 2013; figs 74, 189), although in Ixchela grix the frontal apophysis of the
chelicerae are small and rounded, located on central part of chelicerae (char. 24,
character state 1) (Valdez-Mondragón, 2013; fig. 124) which is an autapomorphic
character. The codification of the shape of the frontal apophysis of chelicerae was
difficult, the frontal apophysis were conical and small on the most of the species,
however in several of the species the character states of the frontal apophysis were
codified as autapomorphies (e.g. I. mixe, I. grix, I. tzotzil, I. taxco, I. jalisco, and I.
juarezi), having nine different character states in the matrix. Finally, the third clade
(lower), with 12 species, is supported by the frontal-distal sclerotized apophyses highly
visible on male chelicerae (SAC) (char. 27, character state 2) (Figs 26, 27, 37), and by
small and circular concavity in frontal distal part on epigynum (char. 36, character state
1); the parsimony analysis indicates that both characters suffered reversal in I. tzotzil
and I. juarezi (Fig. 91). Although the characters 39 and 40 (size and position of the
lateral rounded protuberances of epigynum respectively) (Fig. 91), only I. purepecha, I.
placida, and the clade ((I. tlayuda (I. abernathyi (I. tzotzil + I. mendozai)) have the
lateral rounded protuberances of epigynum wide and conspicuous (char. 39, character
state 1) (Figs 78, 89), and leaving a space between the protuberances and the epigastric
furrow (char 40, character state 1) (Figs 66, 86). Following the polarity of these
characters, they can be considered as reversal in the clade composed by (I. franckei (I.
taxco (I. juarezi + I. viquezi))) (Fig. 91). There were not significant differences in the
parsimony analyses with implied weighting (Table 3), and the same five most
parsimonious trees, with similar statistical results, were recovered.
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Molecular phylogeny
The phylogenetic analyses using molecular data (CO1 and CO1+16S) found better
internal resolution that those using morphological evidence (Figs 92, 94), whereas with
16S gene under BI we found a low internal resolution (Fig. 93). For both molecular
matrixes, there were a lot of uninformative characters (64% for CO1 and 68% for 16S),
although the monophyly of the genus Ixchela was supported in all the cases with high
Jackknife and Bremer support values under PA, and with significant posterior
probabilities in the BI, except with 16S under BI where the monophyly was not
recovered (Fig. 93). In the analysis with CO1 under PA, 145 of the 328 uninformative
characters were autopomorphies, whereas with 16S 35 of the 259 uninformative
characters were autopomorphies, the rest of the uninformative characters were positions
without nucleotide variation. Due to the high amount of homoplastic characters that is
common in molecular matrixes, we decided to implement the implied character
weighting under PA to analyze the effects of weighting against homoplasy [the BI
approach cannot analyze the effect of the homoplasy in the topologies analyzed because
it is based on a model of sequence evolution]. We found this situation when we ran the
BI analysis for 16S, the topology recovered only three internal clades within Ixchela
(Fig. 93); however under PA (tree no shown) although not found support in the internal
relationships of the species, we found a better internal resolution.

In the phylogenetic analysis with CO1, CO1+16S, and combined analysis
(morphology+CO1+16S) under implied weighting with PA; the monophyly of the
genus was recovered with high support (Figs 92, 94, 95). We show the topologies found
only with BI analyses, indicating the same clades that were recovered in both analyses
with PA (equal and implied weighting) and under BI (Figs 92-95).

About the internal phylogenetic relationships within the genus Ixchela, our
discussion is based on the topology found with the combined analysis under BI (Fig.
95). The analysis found big two clades, being Ixchela furcula the sister group of the
entire genus Ixchela (arrows, Fig. 95), the clade 1 is comprises five species: I. mixe, I.
franckei, I. viquezi, I. santibanezi and I. pecki (Fig. 95); and the clade 2 comprises 14
species: I. abernathyi, I. azteca, I. grix, I. huasteca, I. huberi, I. jalisco, I. juarezi, I.
mendozai, I. placida, I. purepecha, I. taxco, I. tlayuda, I. tzotzil, and I. simoni (Fig. 95).
Although those clades were recovered under molecular data and supported by posterior
probabilities with CO1, CO1+16S, and combined analysis (Figs 92, 94, 95); with
morphological data these clades cannot be recovered (Fig. 91). Even, we mapped the
morphological characters on the topology of BI with combined analysis to test if it is
possible diagnosed the two clades (Fig. 96). Although the topology with the mapped
character show that the morphological characters 28 and 38 could diagnose the clade 1
and clade 2 respectively (arrows, Fig. 96), these characters cannot be used to diagnose
them because they are not in all the species of each clade. The character 28 (frontal and
curved sclerotized apophyses on male chelicerae) are absent in I. franckei and I. viquezi;
whereas the character 38 (lateral rounded protuberances of epigynum) are absent in
Ixchela juarezi and I. taxco (Fig. 96). The morphological characters were mapped also
in the topology found with PA for combined analysis; however they also cannot be used
to diagnose both clades.

In the case of the clade 1, the posterior probability that support this clade was
low, with a 59% of posterior probability; even this clade was not recovered with PA and
with implied weightings (Fig. 95). Biogeographically, the species of the clade 1 have a
natural distribution principally in temperate forest from Chiapas and Oaxaca toward
Central America. Following the biogeographical scheme of Mexico (Morrone 2004,
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2005), its distribution belongs to the Mesoamerican biotic component (mapped on
yellow, Fig. 97; yellow lines Fig. 98), which are composed for the Mexican Pacific
Coast, Gulf of Mexico, and mountains of Chiapas extending toward Central America
(yellow lines, Fig. 98). These biogeographical distributions have been mapped in the
topology of BI to represent graphically the distribution of both clades under the biotic
components (Fig. 98). However, I. mixe and I. franckei have a biogeographical
distribution on the Mexican Mountain biotic component as the most of the species of
clade 2 (Figs 97).

 About the internal relationships in the clade 1, the close relationship between
Ixchela santibanezi + Ixchela pecki (Fig. 95) have close biogeographical distribution in
the central part of the state of Chiapas, which could explain their close relationship.
However, the habitat between both species is very different, I. santibanezi was collected
in a tropical rainforest (Valdez-Mondragón, 2013; fig. 16), whereas I. pecki was
collected inside a cave in a template oak forest (Valdez-Mondragón, 2013; figs 13-15,
17, 18). In the case of the close relationship between I. franckei + I. viquezi (Fig. 95),
there is not a biogeographical pattern between both species; I. franckei has a natural
geographical distribution in Guerrero state, Mexico (toward Mexican Mountain biotic);
whereas I. viquezi has a natural distribution in Central America, specifically in
Honduras (toward Mesoamerican biotic component) (Fig. 98).

In the case of the clade 2, which is strongly supported by high posterior
probabilities; however the clade was not recovered under PA and the different concavity
values (Fig. 95). The analyses found that Ixchela grix and Ixchela tzotzil were the sister
species of the rest of clade, this was found with CO1, CO1+16S and combined evidence
(Figs 92, 94, 95). The clade 2 are distributed following the biogeographical scheme of
Mexico (Morrone 2004, 2005), in the Mexican Mountain biotic component (mapped on
red, Fig. 97), which is composed for the Sierra Madre Occidental where is necessary to
collect species in the north part (Durango, Sinaloa, Chihuahua and Sonora), Sierra
Madre Oriental, Transmexican Volcanic Belt, Cuenca del Balsas, and Sierra Madre del
Sur (red lines, Fig. 97). The Transmexican Volcanic Belt (TVB) (light green line, Fig.
98) is a transition zone between Nearctic and the Neotropical region, this overlapping
has generated several dispersal and vicariant events in several taxa (Brooks, 2005;
Halffter et al., 1995; Halffter, 2003). In the case of the genus Ixchela, this mountain
complex (the states of: Nayarit, Jalisco, Colima, Michoacán, Distrito Federal,
Guanajuato, Querétaro, México, Hidalgo, Morelos, Tlaxcala, Puebla, and Veracruz) in
this transition zone between Nearctic and the Neotropical region could be considered as
the diversification zone of the genus (Fig. 97). Even, the species of the clade ((I. azteca
+ I. jalisco) ((I. purepecha + I. placida) (I. tlayuda (I. mendozai + I. abernathyi)))) (Fig.
97) are distributed in the TVB (Fig. 98), except I. tlayuda from template forest of
central Oaxaca and I. abernathyi from Sierra Madre Oriental.

About the internal relationships in the clade 2, the clade A (I. tlayuda (I.
mendozai + I. abernathyi)) (Fig. 95) which was strongly support by posterior
probabilities and high Jakknife and Bremer values, besides recovered with PA and each
concavity value, have a biogeographical distribution from the temperate forest of central
and north of Oaxaca toward Sierra Madre Oriental in temperate forest of Puebla, San
Luis Potosí, Nuevo Leon, and Tamaulipas. Although these species are phylogenetically
related and with close biogeographical distribution (Fig. 97), and even morphologically
are similar having femora and tibiae of legs with numerous rings (char. 32, Fig. 91); the
copulatory structures as male palps and epigyna are different (Figs 56-67, 79-89;
Valdez-Mondragón, 2013, figs. 19-30).
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The clade B composed by I. purepecha and I. placida as sister species (Fig. 95),
was strongly supported statistically, however biogeographically these species are widely
separated. Ixchela purepecha has a natural distribution in Michoacan toward the Sierra
Madre Occidental, whereas I. placida in Veracruz toward the Sierra Madre Oriental,
although in this case this mountains complex belong to the Transmexican Volcanic Belt,
which is a transition zone between Nearctic and the Neotropical region as was discussed
above. The clade A and B are close related and strongly supported by high Bremer and
posterior probabilities values; even under PA with the most of the concavity values
(Fig. 95).

The close sister relationship between Ixchela azteca + Ixchela jalisco (clade C)
was strongly supported statistically (Fig. 95). Biogeographically, both species belong to
the Sierra Madre Occidental (I. jalisco) and the Transmexican Volcanic Belt (I. azteca)
(Fig. 97), although there is a wide biogeographical separation between them (Fig. 90).
The clade C is the sister group of the clades A + B; thereby the clade ((C (B + A)) (Fig.
95) has a biogeographical distribution in the central part of Mexico in the the
Transmexican Volcanic Belt (Fig. 97).

The clade D (I. taxco + I. simoni) are sister species and supported by high
support values sharing a similar geographical distribution toward central template
mountains of state of Guerrero, even the type localities are close together separated only
for a few kilometers (Fig. 95). In the case of Ixchela huasteca as sister species of I.
taxco + I. simoni, the natural distribution is located toward template forest of the Sierra
Madre Oriental in the state of Queretaro, which belongs to the Mexican Mountain biotic
component (Fig. 97).

Although the topologies found with morphology and molecular evidences were
different, the internal relationships among the species of Ixchela were more informative
principally with CO1 and when the matrixes were combined under total evidence (Fig.
95). In the case of 16S, although the phylogenetic relationships with this gene were
uncertain, this molecular marker has been useful to delimit the species of the genus,
which has been tested in the family Pholcidae by Astrin et al. (2006). However, 16S
gave additional phylogenetic information in combination with CO1 and morphology,
recovered some clades with better internal resolution (e.g. clades A, D and clade 1) (Fig.
95). Finally, although the number of morphological characters was considerably fewer
than the molecular characters, in the analysis with total evidence, the morphology gave
more support to some clades (e.g. clades A, C, D), recovered them with higher posterior
probabilities, even without collapsed nodes as the analyses under CO1 and CO1+16S
(Figs 92, 94).

CONCLUSIONS
The genus Ixchela Huber, 2000 is monophyletic and well supported by combined
analysis as well as by different data partitions schemes (morphology, CO1, CO1+16S),
except with 16S. PA and BI analyses support most of the internal phylogenetic
relationships within the genus, found two large clades within the genus. The clade 1 that
are distributed toward the Mesoamerican biotic component, and the clade 2 which is
composed for the most of the species and distributed toward the Mexican Mountain
biotic component. The implied weighting under PA is a useful tool to analyze a partition
that is not recovered by probabilistic methods as BI approach. The phylogenetic
relationships among the genus Ixchela and others genera of subfamily Modisiminae is
not resolved totally yet, although with morphological evidence we found that the genus
is close related to the species of ‘Coryssocnemis’ from North America, and is necessary
the molecular data of this genus to be able for corroborate the close relationships with
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Ixchela. The use of others molecular markers or maybe longer region of CO1 and 16S
could to corroborate the internal phylogenetic relationships in the genus Ixchela and
with other genera of the subfamily Modisiminae.

Figures 97―98. Biogeographical distribution scheme of the clade 1 and clade 2 of the genus
Ixchela following the biogeographical scheme of Mexico of Morrone (2004, 2005). 97,
Biogeographical distribution mapped on the tree of BI. 98, Map with the biogeographical
distribution each clade. Yellow color on the tree and yellow lines on map indicates the
Mesoamerican biotic component (distribution of clade 1); red color on the tree and yellow lines
indicates the Mexican Mountain biotic component (distribution of clade 2). Light green line on
map indicates the distribution of Transmexican Volcanic Belt (TVB).
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Appendix. Character matrix used in the morphological phylogenetic analysis,
composed by 24 taxa (20 ingroup, 4 outgroup), and 40 morphological characters (34
binary and six multistate), continued in the next page:

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Physocyclus dugesi 0 0 0 0 0 - 0 0 1 0 0 1 1 0 0 0 0 0 0 -
Priscula binghamae 0 0 0 1 0 - 0 0 0 0 0 1 0 1 2 0 0 0 0 -
Aymaria conica 0 1 0 1 0 - 0 0 0 1 0 0 0 1 1 1 0 0 1 1
Coryssocnemis ivie 0 1 1 1 0 - 0 0 0 1 1 0 0 1 1 0 0 1 1 1
Ixchela pecki 1 2 1 1 0 1 1 1 1 1 1 0 0 1 1 0 1 2 1 1
Ixchela furcula 1 2 1 1 0 1 1 1 1 1 1 0 0 1 1 0 1 2 1 1
Ixchela mixe 1 2 1 0 0 0 1 1 1 1 1 0 0 1 1 0 1 2 1 1
Ixchela santibanezi 1 2 1 1 0 1 1 1 1 1 1 0 0 1 1 0 1 2 1 1
Ixchela huasteca 1 2 1 1 0 1 1 1 1 1 1 0 0 1 1 0 1 2 1 1
Ixchela simoni 1 2 1 1 0 1 1 1 1 1 1 0 0 1 1 0 1 2 1 1
Ixchela huberi 1 2 1 1 0 1 1 1 1 1 1 0 0 1 1 0 1 2 1 1
Ixchela grix 1 2 1 1 0 1 1 1 1 1 1 0 0 1 1 0 1 2 1 1
Ixchela jalisco sp. nov. 1 2 1 1 0 1 1 1 1 1 1 0 0 1 1 0 1 2 1 0
Ixchela azteca sp. nov. 1 2 1 1 0 1 1 1 1 1 1 0 0 1 1 0 1 2 1 1
Ixchela purepecha sp. nov. 1 2 1 1 0 1 1 1 1 1 1 0 0 1 1 0 1 2 1 1
Ixchela franckei 1 2 1 1 0 1 1 1 1 1 1 0 0 1 1 0 1 2 1 1
Ixchela taxco 1 2 1 1 1 1 1 1 1 1 1 0 0 1 1 0 1 2 1 1
Ixchela juarezi 1 2 1 1 0 0 1 1 1 1 1 0 0 1 1 0 1 2 1 1
Ixchela viquezi 1 2 1 1 0 0 1 1 1 1 1 0 0 1 1 0 1 2 1 1
Ixchela placida 1 2 1 1 0 1 1 1 1 1 1 0 0 1 1 0 1 2 1 1
Ixchela tzotzil 1 2 1 1 0 1 1 1 1 1 1 0 0 1 1 0 1 2 1 1
Ixchela tlayuda sp. nov. 1 2 1 1 0 1 1 1 1 1 1 0 0 1 1 0 1 2 1 1
Ixchela abernathyi 1 2 1 1 0 1 1 1 1 1 1 0 0 1 1 0 1 2 1 1
Ixchela mendozai sp. nov. 1 2 1 1 0 1 1 1 1 1 1 0 0 1 1 0 1 2 1 1
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Continued.
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
0 0 0 - 0 1 0 0 0 0 1 0 0 0 - 0 0 0 - -
1 0 0 - 0 0 0 0 0 0 0 0 0 0 - 0 0 0 - -
3 0 0 - 1 0 0 0 1 0 0 0 0 1 0 0 0 0 - -
3 0 0 - 0 1 0 0 1 0 0 0 0 0 - 0 0 0 - -
2 1 0 - 0 0 0 1 1 0 0 0 0 1 1 0 0 0 - -
2 1 1 2 0 0 0 0 1 0 0 0 1 1 1 0 1 0 - -
2 1 1 0 0 0 0 1 1 1 0 0 1 1 1 0 1 0 - -
2 1 1 2 0 0 0 1 1 0 0 0 1 1 0 0 1 0 - -
2 1 1 1 0 0 1 0 1 0 0 0 0 1 1 0 0 1 0 0
2 1 1 1 0 0 1 0 1 0 0 0 0 1 1 0 0 1 0 0
2 1 1 1 0 0 0 0 1 1 0 0 0 1 1 0 0 1 0 0
2 1 1 7 0 0 0 0 1 1 0 0 0 1 1 0 0 1 0 0
2 1 1 8 0 0 2 0 1 0 0 0 0 1 1 1 0 1 0 0
2 1 1 2 0 0 2 0 1 0 0 0 0 1 1 1 0 1 0 0
2 1 1 2 0 0 2 0 1 0 0 0 0 1 1 1 0 1 1 1
2 1 1 4 0 0 2 0 1 0 0 0 0 1 0 1 0 0 - -
2 1 1 6 0 0 2 0 1 1 0 0 0 1 1 1 0 0 - -
2 1 1 5 0 0 1 0 1 1 0 0 0 1 1 0 0 0 - -
2 1 1 4 0 0 2 0 1 1 0 0 0 1 0 1 0 0 - -
2 1 1 2 0 0 2 0 1 0 0 0 0 1 1 1 0 1 1 1
2 1 1 3 0 0 1 0 1 0 0 1 0 1 1 0 0 1 1 1
2 1 1 2 0 0 2 0 1 0 0 1 0 1 1 1 0 1 1 1
2 1 1 2 0 0 2 0 1 0 0 1 0 1 1 1 0 1 1 1
2 1 1 2 0 0 2 0 1 0 0 1 0 1 1 1 0 1 1 1
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4. DISCUSION GENERAL

La diversidad de arañas de la familia Pholcidae en México esta compuesta actualmente
por 13 géneros y 179 especies. Sin embargo, mucha diversidad perteneciente a esta
familia sigue aún sin ser conocida, ya que existen muchas zonas del país donde aún
hacen falta muestreos intensivos para poder conocer la diversidad de estas arañas.
Aunque la mayor diversidad de estas arañas esta concentrada hacia los trópicos y
subtrópicos del país, los bosques templados han resultado ser bastante diversos en
cuanto al número de género y especies que podemos encontrar. Para el caso del género
de arañas Ixchela Huber, 2000, el conocimiento respecto a su diversidad se incrementó
considerablemente de cinco a 20 especies formalmente descritas. Aunado a lo anterior,
nueva evidencia morfológica fue registrada en este estudio. Por una lado, se comprobó
que las amplias distribuciones que previamente a este trabajo se creían para especies
como Ixchela simoni (O.-P. Cambridge, 1898) o Ixchela furcula (F. O. P. Cambridge,
1902), se trataban en realidad de especies nuevas que no habían sido descritas. La
recolecta intensiva de series numerosas de ejemplares en campo permitió el estudio de
la variación intraespecífica e interespecífica, con lo cual se corroboró, que la evidencia
morfológica, en este caso la forma tanto externa como interna de los órganos
copulatorios en este género de arañas, sigue siendo una evidencia robusta para la
identificación y la delimitación morfológica de las especies. Por otra parte, la utilización
de genes mitocondriales, en este caso citocromo oxidasa c subunidad 1 (CO1) y 16S,
dadas sus tasas de sustitución, permiten poner a prueba la identificación y delimitación
de las especies basadas previamente en caracteres morfológicos. Esta herramienta para
este estudio, corroboró la validez de las especies del género Ixchela previamente
delimitadas e identificadas solamente por caracteres sexuales, como quelíceros y
pedipalpos en los machos, como epiginios en las hembras. Para poder corroborar la
evidencia molecular como una herramienta en la delimitación de especies, se realizaron
análisis fenéticos de agrupamiento por similitud genética, que en el caso del gen CO1 se
observaron mejores valores de soporte de Bootstrap en comparación con 16S, sin
embargo, ambos genes sustentan las especies diagnosticadas y descritas previamente.

Respecto a las relaciones filogenéticas del género Ixchela, tanto la evidencia
morfológica como la evidencia molecular, soportan la monofilia del género. En el caso
de la filogenia llevada a cabo solamente con datos morfológicos con una matriz de 40
caracteres, en análisis encontró cinco cladogramas igualmente parsimoniosos,
soportando la monofilia del género con ocho sinapomorfías. Sin embargo, basados en
esta evidencia, las relaciones filogenéticas internas entre las especies del género no
fueron claras. De manera general, las arañas de la familia Pholcidae, son arañas
morfológicamente homogéneas, y aunque los géneros están soportados por varios
caracteres diagnósticos, de manera general, los estudios filogenéticos previos basados
en morfología carecen de resolución interna entre las especies. Debido a esto, el poder
establecer a ciencia ciertas cuales son las relaciones filogenéticas interespecíficas resulta
complicado. En el caso del género Ixchela no fue la excepción, aunque
morfológicamente su monofilia fue soportada por ocho sinapomorfías y altos valores de
soporte de Jackknife y Bremer, la resolución interna fue pobre y poco soportada por
dichos valores.

En relación a los análisis filogenéticos llevados a cabo con evidencia molecular
(CO1 y 16S), dicha evidencia generó mayor información a nivel interno dentro las
relaciones filogenéticas entre las especies. Con el uso ambos genes motocondriales,
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tanto los análisis filogenéticos con Parsimonia como con análisis Bayesiano para COI
(506 caracteres), como para 16S (379 caracteres) soportan la monofilia del género, a
pesar de que el 64% de los caracteres para COI, y el 68% para 16S fueron caracteres
homoplásicos y no informativos. Respecto a los análisis filogenéticos utilizando
evidencia combinada con MP como con análisis Bayesiano, tanto la matriz concatenada
de COI+16S (885 caracteres) como el análisis combinado: morfología+COI+16S (925
caracteres) soportan la monofilia del género Ixchela encontrando mejor resolución
interna entre las especies. Las diferentes hipótesis encontradas con MP y Bayesiano
recuperaron la mayor parte las relaciones internas del genero Ixchela, incluso muchos
de los análisis que se llevaron a cabo utilizando diferentes valores de concavidad (K)
con MP, recuperaron varios de los clados internos. Basados en la topología recuperada
bajo Inferencia Byeasiana para análisis combinados que fue la elegida para explicar la
filogenia de Ixchela; dentro del género Ixchela se encontraron dos clados o linajes, el
clado 1 y el clado 2, siendo Ixchela furcula la especie hermana del resto del género. El
clado 1 esta compuesto por cinco especies: I. mixe, I. franckei, I. viquezi, I. santibanezi
and I. pecki; y el clado 2 comprises 14 especies: I. abernathyi, I. azteca, I. grix, I.
huasteca, I. huberi, I. jalisco, I. juarezi, I. mendozai, I. placida, I. purepecha, I. taxco, I.
tlayuda, I. tzotzil, e I. simoni.

Analizando sus patrones biogeográficos, el clado 1 esta distribuído en el
componente biótico Mesoamericano, mientras que clado 2 esta distribuído hacia el
componente biótico Mexicano de Montaña. Esto nos habla de que en el Eje Volcánico
Transversal que abarca los estados de Nayarit, Jalisco, Colima, Michoacán, Distrito
Federal, Guanajuato, Querétaro, México, Hidalgo, Morelos, Tlaxcala, Puebla, y
Veracruz, que es la transición entre le región Neártica y la Neotropical, probablemente
sea la zona de diversificación del género Ixchela.

A pesar de la evidencia morfológica y molecular que soportan la monofilia del
género Ixchela, es necesario aún un muestreo más amplio de otros géneros
pertenecientes a la subfamilia Modisiminae, esto para poder establecer a ciencia cierta
cuales son las relaciones filogenéticas del género con respecto a otros géneros de la
subfamilia. Quizá el uso de otros marcadores moleculares o de regiones mas amplias de
los genes mitocondriales CO1 y 16S permitirán dar más robustez no solamente a las a
las relaciones internas del género Ixchela, sino además establecer cual es su grupo
hermano o más relacionado filogenéticamente, esto claro, con un mayor muestreo de
terminales pertenecientes a otros géneros.
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5. CONCLUSIONES

 La diversidad conocida del género Ixchela Huber, 2000 se incremento de cinco
especies a 20 especies descritas, lo que equivale a un 400% más de lo que se
conocía previo a este estudio.

 La taxonomía a nivel de especie del género Ixchela está soportada robustamente
tanto por caracteres morfológicos (pedipalpos y la forma de quelíceros en los
machos, y características internas y externas en los epiginios de las hembras),
como por caracteres moleculares, en este caso con el uso de marcadores
mitocondriales CO1 y 16S.

 El género Ixchela es un grupo natural o monofílético, robustamente soportado
tanto por caracteres morfológicos, como por caracteres moleculares (CO1 y
16S).

 Hubo una mejor señal filogenética con evidencia molecular que con evidencia
morfológica, encontrando mejor resolución interna entre las relaciones
filogenéticas  de las especies del género.

 El género Ixchela esta conformado por dos clados o linajes, el primero
distribuído en el componente biótico Mesoamericano; y el segundo en el
componente Mexicano de Montaña, siendo la transición entre le región Neártica
y la Neotropical (Eje Neovolcánico Transversal), la zona de diversificación del
género Ixchela.

 Entre las particiones llevadas a cabo para hacer los análisis filogenéticos: CO1,
16S, CO1+16S, y análisis combinado (morfología+CO1+16S); el análisis
llevado a cabo con análisis combinado tanto con Parsimonia utilizando pesos
implicados como con análisis Bayesiano, encontró hipótesis con mejor
resolución y mejor soportadas por los diferentes valores (Jackknife, Bremer, y
probabilidades posteriores).
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Abstrae1 

T\\"o new species of SeJe/Jops Latreille. 1819 from Mexico are desClibed: Selenops aztecu5 Sil, no". from the Slale of 
Veracl1Iz. k:nown ollly frOlll a single maleo and Selenops santibanezi Sil, nOI'. from ¡he sfate of Oaxaca. know!l frOlll both 
sexes. Se!ellops scitus MUllla. 1':)53. originally described only ítom the t"emale holotype trom Guerrero. \1exko is 
redescribed and the male of this specie~ is desclibed for the fim time: ne\\' records of its distribution are given. 

Ke~' wOl'ds: Selel1ops. Taxonollly. Veracmz. Oaxaca. Guerrero 

R('sum('n 

Dos especies 1l1leYaS de SeJel10ps Latreille. 1819 de Mexico son descritas: Selel10ps aztecus sp. noy. del estadD de 
Veracmz. conodda solamente por el macho: y Selel10ps sél/llibanezl sp. no\'. del estado de Oaxaca. conocida por el 
macho y L1 hembra. 5elel1o¡JS scilUS MUlua. 1953. desclita orig.ina lmcollle solo del holotipo h~mbra de Guerrero. Mexico 
es redescrita y el macho de esta especie ~s descrito por primera vez : nue\'os rcogistros de su distribución son 
proporcimados. 

l'aIlLH'fl S claye: 5elelJops. TaxonDmia . Veracmz. Oaxaca. Guerrero 

lntroduction 

The family Se!enopidae Simon. 1897 contains five genera. The type genu s Selel10ps Latreille. 1819. is a 
diverse p:roup of spiders distríbuted in tropical. subtropical and temperate regions around the world. with 117 
spec ies described to date (platnic k 2009). Selel10ps is th~ only genus ofthe familyfound in lhe New \Vorld. 
The natmal disuibution ofthis genlls covers all the tropical and subtropical regions ofNOlth America such as 
Florida. Tcxa~. Ncw hkxico. Arizona. ~outhem Califomia (iududing lhe Pelümul~ of Baja Califomia) alld 
reaches NOIthem Argentina atld Paraguay in Ihe somh (Muma 1953 Crews 2005). 

Tile spiders 01' Selenops can be fOlllld in diverse Iypes 01" vegetation. ti·otn dl~i desert and chaparral to 
tropical forests (Crews 2005). from sea leve! to around 2000 meten; e!eyation. TIlese spiders are commonly 
found lindel' b.:1l"k. lInder or OH stones . trunks. and debris on Ihe ground. berween Ihe bases of the leaves of 
tropical plallls. occasionally illside tree tmnks. entrances of caves. and on flal snrfaces and in nalTo", cracks 
andcrevices (Muma 1953: Valdez-Mondragón 2007). TIley are comlllon insíde human buildings: Mac1eay 
(1339) reported Sefel10ps celel" Mac1eay. 1339 as COllllllon on walls ofbuildings in Cuba. Gertsch ( 1919) 
reported 5elellops (probably 5. llIeKiCé/l1llS Keyserling. 1880) on hOllses in Panallla. Sele110ps llIexiCé/l11lS is 
l:UIlllllUlI amI i1 tJulldml ill M ..:xil:i1l1 l:Íli<:s.lik<: OaXi1l:i1 WI H:l<: il is [uuml illSid<: lhl:: hUlIs<:s ~lld tJlIildill~S. livill l? 

witb other spiders like the pholcid PhysocycJus dugesl Simon. 1893. and Ihey could be the pray of Ihis olle 
(pers. observ.). They are noctmnal and do nOI build webs (Cre", 2005). 
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11Ie laxonomic hislOly begills wilh Walckenaer (1837) who proposed t1u'ee groups based on Ihe cheliceral 
mOlphology. Ihe shape oflhe labium and Ihe leg lenglhs. Simon (1880) did no! cOlToborale those tIme groups. 
and sepalated the Old and New World spec ies based lhe eye size. Pickard-Cambridge (1 905) separmed the 
species of the Weslem Hell1isphere lIsing the position and the size of the eyes in addltion to Ihe genitalic 
characten (Crews 2005). The mosl ill1pOltalll work on this genas for North and Cenn'al America and the 
Caribbean was conducted by MUll1a (1 953). who proposed six species groups. based on the leg lengths. the 
position and Ihe size oflhe eyes and the genilalic characlers. 

In ~'Iexico Ihere are 16 species record~d. inclnding Ihe two new ones Ihm are described below. These 
species belong lo Ihree groups: Ihe debilis.. J/l1dborgl. and mexicc111us groups (MUlua 1953: Valdez-Mondragón 
2007) . 

Mat('rial amI m('tllods 

The epigynes of the females and Ihe palps of the males were dissected itl ethanol (80%) and cleared in 
pota ssium hydroxide (KOH- IO%) for 10 to 15 minute s. Habitus. chelicerae. epyginae and palps were 
submerged in 96% gel alcohol and covered with a ¡hUl layer of liquid ethanol (80%) to minimize diffmction 
during photography and drawings. A dissecling microscope Nikoll SMZ645 \Vas used lo observe and 10 take 
Ihe photographs. The photographs were taken with a camera Nikon Coolpix S10 VR with adapter for the 
microscope. A dissecting microscope Zeiss Stemi SVll wilh a camera lucida attached was used 10 make the 
drawings. The pholOgraphs. drawings and Ihe map \Vele edited using Adobe Photoshop CS2 Versioll 9.0. The 
map was made with Microsoft Encarta Encyclopedia Standard Edition (Microsoft Corporation 1993 -2009). 
The speclluens lIsed in Ihis stndy are deposiled in ethanol (80%) in Ihe Colección Nacional de Arácnidos 
(CNAN) ofllle Institato de Biología. Uniwrsidad Nacional Autónoma de México (UNAM). 

All measnremenls are in millimeters. Abbreviations of morphological tenus as follow: ALE. anterior 
laleral eyes: ALS. anterior lateral spinnerets: AME. anterior median eyes: C. cymbium: CD. copulatOly ducl: 
E. emb01us: MS. median septum: MA. median apophysis: P. promargin: PLE. posterior lateral eyes: PLS. 
poslerior lateral spinnerels: PME. posterior median eyes: R. reuomargin: RTA. relrolateral tibial apophysis: S. 
spennalheca: 1. legulum: vri\. \"entral libial apophysis. Spines fonuula: v. ventral: d. dorsal. 

T:n::Ollomy 

Family Selt'nopidat' Simon, 1897 

Genlls Selel10ps L:lh'('ill(' , 1819 

Selel10ps radiaflls Latr('ill(', 1819 (Typ(' sp('ci('s) 

Selel10psdiffers from other selenopid genera by the following characters: Tite anterior median eyes (AME). 
posterior median eye~ (P},'IE) and alllerior lateral eyes (ALE) aligned or slightly recurved. wíth the PyIE equal 
or subequal in size lo AME. Leg 11 > leg IV: tibiae and metatam 1-11 wilh spilles fomlllla v2 -2-2 and v2-2. 
respectively. Male palp wilh a retrolateral tibial apophysis (RTA) and ventral libial apophysis (vrA}. Median 
apophysis (MA) smaU aud simple wirh one or two projections. Epigynum oflhe female with central area weU 
developed. with distillCI laterallobes and epigynal pockets bigger than genilal openulgs (Cononca 2002). 

SeleJ/ops azteclls II('W s)l('ci('s 

Figmes 1-4 

Typ(' mat(' rial: Holot~'(l(': male. 14 km fmm Coalzacoalcos-Villa Hennosa_ Tabasco: 011 brome liad Aec!Jmea 
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braCleara (Sw.) Griseb. (Poales: Bwmeliaceae) in ¡be corolla. at 5 meters above Ihe gronnd [Veracmz. 
M exlco]. 1 Febnmry 1971. (CNA...."N"-T0414). 

R 

2 

MA-~_';"~l 

RTA 

3 4 
FIGURES 1--4. Selenops aztecl1s uen specits. Male (Holotype). 1 Habitns . dorsal view: 2 Left chelicera. teeth of 

pronmrgin and retromargin yiew: 3 Left palpo wnrral ':iew: 4 Left p,d p. retro lateral view. Scale ~= 1 mm. 
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Otll l'1' matt' l'ial rxmnint'd. One innnantre specimen. same data as holotype (CNAN 3229). 
Etymolog~·. The specific name is dedicated 10 the Aztecs. a Mesoamerican culture centered in Mexico 

from abont 142810 1521. 
Diagnosis. 1-.hle can be distinguished by the exclusive shape of the TIA. which is bifurcated. the inner 

lobe is louger and tongue-shaped and the extemallobe is shOlter and triangubr (Fig. 3). The RTA is long and 
thin distally. it has al1 upside-down boot-shape (Fig. 3). and cnrved slightly in retrolateral vil'\\' (Fig. 4). 

Descriptioll . . Male (IIo lo t~pe); Carapace onmge. circular. ocular region darker (fig. 1). Carapace wilh 
numerous setae on Ihe margino atld shallow longitudinal fovea. Clypeus slightly shOlter than diameter of ALE. 
Chelicerae dark brown. Promargll1 ofthe chelicerae with only three leeth. separaled by the same dislance. the 
middle olle bigger: retromargin \Vith two teeth. widely separated (Fig. 2). Sternum round. yellow. orauge in 
Ihe margll1s. Labium dark O1·ange. paler basally. ",ider than long. uot merged with the stenmm. Guathocoxae 
orange . )X1ler thanlabium. lighter distally. trapezoidal in shape. Opisthosoma pale gray dorsally. dark gray 
aroulld the edges. ventrally pale orauge. ALS and PLS gray in retrolateral pall. 
Palps. Curved RTA. as long as tibia (Figs 3. 4). Embolas Sh011. near lo prola teral palt oi" cymbium (Fig. 3). 
Legs. Coxal' orange.longer than \Vide. Femora and tibiae orange. with faim dusky bands. Patellae ba;;ally dark 
orange. Spine fonnulae : Tibiae I: v2.2.2. [leg 11 missÍl1g on both ~ides]: I1I-IV: vl.l. metatarsi 1: \'2.2: [Ieg 11 
missing]: I11-IV: v2.1. F emora 1: dI. 1.1 : 11 nussing: I11-1V: d1.1.1. 
Measureme11ls. Totalleugth (prosoma + opi~thosoma): 8.60. prosoma: 3.95 long. 4.40 wide . Diameter of eyes: 
AME 0.32. ALE 0. 16. PME 0.30. PLE 0.42. Leg lengths: 1: femur 4.85/ patella 2.101 tibia 4.60/ metalarsus 
4.25/ tarsus 1.90/ lotaI17. 70: [Ieg 11 missing]: I1I : 6.001 2.08/ 5.15/ 4.60/ 1.80/ 19.63: IV: 5.30/ 2.00/ 5.25/ 
4.58/ 1.75/ 18.88. Fonllula : 234L ? 

F t'mall': Unknown. 
Distl'ibutiOll. Ollly kIlO\\111i"om the type locality (Fig. 20). 
Remal'ks. Following MUlna (1953). Selel10ps aztems sp. nov. belongs to the l1Iextcal1US group by having 

RTA long. slender. extending beyond Ihe base of the cymbimn: the median ilpophysis has t\Vo hook-shaped 
projections. located medially lIear lo retro lateral margin: by haviug a thin. sheet-like. tenniual apophysis 
extending beyond the embolus. aear the distal part ofthe cymbiulll (Figs 3. 4). and maybe by the leg fonnula 
2341 characteristic for Ihis grollp. Four species belong to the llIexical1us species group : Selenops llIexicanus 
Keserling. 1880: 5. galapagoensls Banks. 1902.5. graclfis Muma.1953 and 5. lehuacal1us Mllma . 1953. 

SelelXJps aztecus resembles 5. tehuaca!1us III the shape of the median apophysis and in total size. but in 
Ihis new species the RTA is shorter than il1 5. teJwaC311US. where it extends distally almost to the positionof 
.MA. The TIA III the new species is bifurcated and wider than III 5. lehuacanus. The new species ha, carapace 
and legs with light color. whereas 5. tehuacallUS has dusky color pattel1l. 

Nol~: M Ullid (1953) did 1I0! illllslral~ llu: 1Il<1!t: p<1lp of 5. lehuacanu:J. Th~ hololYIX is (kposil~d iu lhe: 
American Museum ofNatural History (A:'vINH). New York: and \Vas compared with Selel10ps aztecus by 
means ofphotographs amiably provided by Nadine Dupéné. assistant of the Dr. Nonnan I. Platnick (A1VINH). 
These images cOlToborate Ihe specific distinctiveness of 5. aztecus SJl . 1I0V. 

SeJenops s.'llIliballezi Il l'W spt'dl's 
Figures 5- 11 

Typl' mater ia l: Holotypt': male. from Santa Catarina Ixlepeji. [Iat 17.28~.lon -96. 54496667°. 2021 m: 
Munic ipio Santa Catarina Ixtepeji. Distrito Ixtlán. Oaxaca. Méxicoll9 September 2009 . A. Valdez. R. 
Paredes. C. Santibát1~z Cols. (C"JAN-T0415). 

Otile\" material í'xa milll'd: female paratype. frolll same locality as holotype. 17 March 2008. A. Valdez. 
H. MontaI1o. C. SantibáI1ez Cols. (CNAN-T0625). Two females paratypes. same data as holotype (CNAN­
T0626). Five immatures. sallle loca lit y as holotype (CNAN 32JO). Three immatures ti"om Road to Santa 
Catarina Ixtepeji [Iat 17.27963B C

• Ion 96.544 7666°. 1951 m: Municipio Santa Catarina Ixtepeji. Distrito 
Ixllán. Oaxaca. Mexico]. 17 JUlle 2007. A. Valdez. C. SantibáI1ez Cols. (CNAN 3231). One immature (Ara-
0007) for DNA. frolll same data as holotype. 
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p 

5 6 

8 
FIG URES 5- 8 . Selel10ps 5antibal1ezi JU"W sp l"ci l"s. lI.I ale (H olotypt') . 5 Habims. dorsal yiew; 6 Lef! chelicera. ¡eelh of 

promargin alld retromargill view: 7 Lef! palpo wntral yiew; 8 Lefi palpo retro lateral \iew. Scales= 1 mm. 
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E~'mology. This species is dedicated to the scolpiouologist aud frieud Carlos Eduardo Santiblil1ez López. 
for his contribution to the knowledge of the arachnids from Oaxaca, ~IIexico, alld his participation in the 
collecting of the type sel;es, 

Diagnosis, Males can be distinguished by the exclusive shape of the RTA and VTA: RTA is shon and 
distally ",ith axe-shape in retrolateral vie", (figs 7, 8): VfA is wide and oval in ventral vie", (fig , 7), females 
can be distinguished by the wide vertical median sepnun of the epigyuulll, and by lhe thin vel1ical concavity 
near to epigastric fimow (Fig, ID), 

Desrription. Male (Holo t~'l) e). Carapace orange with ocular region dark orange (Fig, 5), Caparace with 
three thin gray hnes, hule visible, IOwards each side (Fig , 5), Fovea Y-shaped extending anteriorly and 
merging wirh the posterior pan of ocular region (Fig . 5). Clypeus slightly shorter than diameter of AivIE . 
Chelicerae orange. with dark region in distal par!. Promargin ofthe chelicerae -.vith only three teeth. the 
middle olle bigger. middle one closer to basal than to distal: retromargin with two teeth of same size (Fig. 6). 
Stenl\uu round. pale orange. darker posteriorly. Labiulll dark orange. wider than long. not merged withthe 
sternum. Gnathocoxae of the same color as stenllllll. trapezoid in shape . Opisthosoma orange. darker than 
campace. dark arolmd the edges and with a dark region lIear to spilmerets (Fig. 5). Opisthosoma Yelllrally dark 
orange . ALS and PLS oran.ge. c1ark in retrolateral pan. 

Palps. RTA shOlt. as long a tibia. VTA wide. ventrally oval. stmit in the base (Figs 7. 8). Embolus long 
and thin, near to prolateral pan of cymbillm (Fig. 7). 

Legs. Coxae yellow, longer than wide. Femora -tarsus Ol·ange. femora paler. femora aud tibia without 
dusky bands. Spine fornmlae: Tibiae 1: \/2.2.2: 11 : v2.2.2, III-IV: v2.2: metatarsi I- IV: v2.2 . Femora I- IV: 

d1.l.l . 
M easuremellls. Totallength: 11 .13. prosoma: 5.30 long. 5.60. Diameter of eyes: AME 0.36, ALE 0.20, 

Pr.,-IE 0.38 , PLE 0.45 . Leg lengths: 1: femm 5.95/ patella 2.80/ tibia 5.40/ metatarsus 5.30/ tarsus 2.35/ total 
21 .80: 11 : 6.90/ 2.80/ 6.50/ 5.S5/ 2.401 24.45 . III: 6.95/ 2.50/ 6.25/ 5.75/ 2.25/ 23.70: IV: 6.70/ 2. 30/ 5.60/ 5.60/ 
2.23/ 22.43. Fonunla : 2341. 

Female (parat~'l)(') : Coloralion similar 10 lhe male (Fig. 9). 
Ep/gyl1um. \Vider than long. triangular (Fig. 10) . Spermathecae oval. with a triangular tra sparent 

membrane that covers them (Fig. 11). 
M easureme11ls. Totallen.l!:th (prosoma + opisthosoma): 12.0. prosoma: 5.35 louj;!:, 5.5 \Vide. Diameter of 

eyes: AME 0.36, ALE 0.2, PME 0.38, PLE 0.44. leg leugths: 1: femur 4.85/ patella 2.45/ tibia 4 .27/ 
metalarsus 3.57/ larsus I. S3/ total 16.97; 11: 5.65/ 2.62/ 4.85/ 4.05/ 1.8/ 18.97: 111 : 5.75/ 2.35/ 4.55/ 4.0/ 1.73/ 
18.38: IV: 5.4/ 2.1/ 4.35/ 3.95/ I .S3/ 17.63. 

Distributioll. Only known from Santa Catariua l'xtepeji in Oaxaca state, Mexico. (Fig. 20). 
Natural histOJ~', The ~pecil1lens were collecled 011 hrome1iilds helween the hrilcls, ilpproximilte1y :) 

meters above the ground. Ihese spiders have very fast Illovements, escaping between the bracts, rendering 
their captnre quite difficult . The bromeliads ",ere growing on oaks (Quercus sp.) (Fig. 19), in deciduous 
forest, near 2000 meters e1evation, in the Northem SielTa Madre, Oaxaca State . 

Rrmarks, Following Muma (1953), Selel10ps samibanezi belongs to the lil1dborgi group by havillg the 
leg fonuula 2341, by havillg RTA broad and distally twisted. female epigy:num with auxilialY cOllcavities and 
with spenuathecal openings widely separated, ¡¡nd by having spine fonuulae: tibiae 1- 11: \/2 .2.2, metatarsi 1-

11 : \/2.2 . Two species beloug to IindbOlgi species group : 5. lindborg i Petnmkevitch. 1926 and 5. formosus 

Bryant, 1940. Oue South American species, 5. hebraicus Mello-Leitao. 1945 also seems to belong here 
(Muma 1953). 

SeJe110ps salllibanezi !lew spccics rescmbks to Selenops lil1dbotgi PetnmkcvÍlcb, 1926 by Ihe sh!lpc of the 
RTA and vrA, but in the lIew species the RTA is wider distally than in S. lindborgi. and in retrol<lteral view 
the new species has axe-shaped RTA ",hereas S. Iil1dborgi ha s triangular-shape: in addition the MA in S. 

1/11dborgi is more extended than in S. sal1f/banezi and doser to basal than to distal pmt of cymbimu compared 
10 5. sa11li!J.anezi. 111e female epigyllum ofthe new species has a venical median septnm ofthe epigynum in 
l:ulllrasl lu S. IIltúuUlg l, whidl h"s ~pigymllll divid~d illlu lwu u v"l. diagullaL ~k\'al~d (lr~(I.s , wilh pusl~riUl 

margin with a deep, nanow. median notch. 
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FIGURE S 9- 11 , Selenops sil/ltiballezi u ("w ~ p("cks. I'emalc: (Puatypc:). 9 IIabims. dorsal vic:w; 10 Cpigynum. ventral 

yiew: 11 dorsal üew. ScaleF 1 mm. 

SeleJ/ops scifll5 MUIDa , 1953 
S. 5ciulS MUllla, 1953: 19 . f. 32 (Dcscliption + ). 
Figures 12- 18 

TYIlt' material: Female holotype (nor exmnined) 11'0111 Mexcala [sIc]. [Guerrero. Mexico]. August 1946. C. J. 

Goodnight. deposited in rhe American ~IIusellm ofNatnral HistOly. ~ew York. 
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~~-RTA 

14 
FIGURES 12- 15. 5elenops scitus Muma. 1953. Ma le. 12 Habims. dorsal view: 13 Left chelicera. t~eth of promill'gill and 
retromargin: 14 Lefi male palp " entral "iew. 15 retrolateral "iew. Scales= 1 aun (Figs 12. 14. 15): 0.5 mm (Fig. 13). 
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FIGURES 16--18. Sf!/e/Jops scilus ?'\'IlUua. 1953. Female. 16 Habims. dorsal ','iew: 1 i Epigymun. ventral vle\\': 18 dorsa l 
vie\\'. Scales= 1 mm (Fig:. 16): 0.5 mlll (Figs. 17. 18). 

O til!'!' mll tf' l'ial t'xamiurd. ~'I ale and female fmm CelTo "La Víbora" . in front of Sama Cmz (deciduous 
thol11 scmb). [lal 18.18298333°. Ion -99.1174°. 1011111: Municipio Atenango del Río. Gnem: l"O. México] . 5 
Iuly 2000. F. Álvarez. E. González (eNAN 322 3). Male and female from Atenango del Río (deciduous tholll 
scmb). [lal 18.1258°. Ion -99.08988333°. 651 m: Municipio Atenango del Río. Guerrero. México]. 14 JUlle 
2000. G Mautiel. F. Álvan'L E González. O. Delgado. J. Caslelo. E. Lira . e Duráll (eNAN 3224). 

Diagnosis. Males ca n be distingnished by Ihe ova l shape of ¡he VTA (Fig. 14). l he RTA is short. 
bifmcated. the longer branch is claw-shaped. and the shOlter one is ovit l (anows in Fig. 14). TIle MA hits ouly 
one hook-shaped projeetioll (Figs 14. 15). Femalcs can be dislinguished by Ihe shap e of Ihe epigynum. Ihe 

mediitn portion fOl"llling a subsquared cO!lcavity !lear Ihe epigastric funow: and by Ihe circular portion in 
anterior part (Fig. 17). 
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19 

FIGURE 19. Microhabitat of SeJenops sal1fiba/Jezi ne\\' >pedes. arro\\' silo\\' rhe area among: ¡he bracts where Ihe 
specimens \wre collected. Probably ir is the same microhabitat fOl" Selenops aztecus. 

DeSfl'illtiOIl. Male: Carapace browll. withdusky markings (Fig. 12) . OCll1ar region wilh filie white setae. 
Clypens shorter Ihan AME. equivaleut 10 :% oflheir diameter. Chelicerae pale mange. Wilh a J-shaped dark 

gray central pattem atld curving 0 11 prolateral pOl1ion. Promargill oflhe chelicerae wilh three teelh: middle 
tooth closer 10 basal Ihan 10 distal rooth. the middle olle is bigger: rerromargill wiril t\Vo reellI. ¡he basal is 
bigger(Fig. 13). Stel11U1ll mund. aud yellow. Labiulll brown. wilh ¡\Vo darker lateral notches basally: no! fused 

10 Ihe sternuIlI. Trapezoidal gllathocoxae pale bro"'ll. lighter distally. Opisthosoma gray dorsally. venter 
lighter. ALS alld PLS gray retrolaterally. 

PéÚps. RTA conica!. bifurcated distally. shúrter than tibia (Figs 14. 15). 
Legs. Pale orange. ",ilh two mark~d dusky bands on each segmellt. except on parellae atld tarsi. Spille 

fonllula: Tibia~ 1-11 : v2.2.2. III-IV: v2.2: metatarsi I-II: v2.2. III- IV: v2.1. Femora I-IV: dl .1.1. 
MeaSUrellle11ls. Totallength: 6.4. prosoma. 3.2 long. 3.3 wide. Diameter of eyes: AME 0.21. ALE 0.13 . 

PME 0.28. PLE 0.35. Leg lellgths: 1: femur 3.52/ patella 1.45/ tibia 3.10/ metatarsus 3.00/ tarsus 1.78/ total 
12.85: 11 : 3.95/ 1.45/ 337/ 3.1i/ 1.86/ 13.80: III: 4 .05/ 1.45/ 3.45/ 3.30/ 1.76/ 14.01: IV- 4.27/ 1.25/ 3.65/ 3.75/ 
1.86/ 14.78. Fonllula : 4321. 

FrmaI(': Coloration similar to the male (Eg. 16) . 
Eplgyl1UllI. \Vider ¡han long. oval (Fig. 17). Spell11athecae with two anterior oval protuberallces: CD long 

and curved. oval distally (F ig. 18) . Spille fOllnula : Femora I-IV: d3.2.2. MeaSurellleTlls: Totallellgth: 8.1. 

prosoma: 3.15 long. 3.2 wide. Diameter of eyes: AME 0.18. ALE 0.12. PME 0.28 . PLE 0.34. Leg lengths: 1: 
femur 3.05/ patella lA3/ tibia 2.65/ metatarsus 2.25/ tarsus 1.36/ IOlal10.74: 1I : 3.52/ 1.46/ 2.87/ 2.5! 1.4! 
11.75. III: 3.77/ 1.4/ 3.07/ 2.621 1.4/ 12.26: IV: 3.8/ 1.13/ 3.1 / 2.95/ 1.53/ 12.51. 
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Distl'ibutioll. Known from severallocalities in rhe Mexicall Slale Guerrero: Mezcala. Sanla CmL 
Alenallg.o del Rio (fig.. 20). 

20 
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FIGURE 20. Records of SeJenops aztocus ne\\' species CA ): Selenops santibanezi !lew species C. ): and Selenops sdtus 
MUllla. 1953 (. ). 

Remark~. Following Muma (1953). Selenops sejrus lvhllua. 1953 bdollg.:;, lo Ihe debilis g.lOUp by havillg. 

Ihe leg fanuula 4321: by having spine fonulIlae: ribiae 1 and U: v2.2.2. melalarsi 1 and II: v2 .2: palp oflhe 
maje by having RIA bifurcaled: ~1A. ofp~lp wilh only one hook-shaped projeclion. localed al Ihe middle or in 

Ihe dislal half near Ihe relrolareral margin: by havillg Ihe embolus long and slender. eXlending al leasl one­

Ihird of rhe dislance arOlUld Ihe cymbium: by Ihe median subqlladrale ~!.Uide in Ihe epigynum of Ihe female: 
alld by Ihe ~permalhccal opclling:;, locatcd ncar Ihe cpiga~tfÍc fmrow. 

5elenops seirusresembles Sele110ps debilis Banks. 1898 in Ihe shape oflhe palps and epigymuu. bUl in 5. 
seltus Ihe RTA oflhe palp is shorlellhan in S. debilis. fillthenllore rhe RTA is bifiucated in 5. scitusand in 5. 
deblfis i! is simple. rhe VIA iaS. scitUS 1S oval and wide. in S. debilis is shOIter. The l\{A in 5. seitusis wider 
Ihan in S. deblfis. in 5. se/tus it is situated in Ihe median part of cymbium. whereas in 5. debilis il is !lear to 

distal part. Th: cpigynum in S. debilis has a nrtical and thin mcdian sCptUlll tIJat S. se/tus docs not havc: ~nd 

S. seilus has a sllbsquared concavity lIear to Ihe epigastric fillTo\\' Iha! is lacking in 5. debilis 
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201 L. Th" Jou.nal of Am~hnology 39:365_377 

Four ne1\' spcc Íl."S of the genus Psetlllou:II'ls (Arachnida: Ricinulci: Ricinoididae) fmm Mn:ico 

,\ Il'j:mo:lro \' :J hl r1. 1\'lmlllrag ím :tnil O 'ól::lr F. Frmw J¡,>: rnlecci(m N~lcion~ 1 (le !\r:\cnidos (í:N A '\J) , f)cpmlamerlln ¡le 
Zoología, UnIversidad Nacional A Ulónom,1 <le .Vlé xi"o {U N A M), Apartado Postal 70- 153, e P. 045 10, Ciudad 
Universitaria, Delegación Coyoacán, CJ. tic México, Distrito FederaL \ltéxico. E·mail: lal_mactam@;yahoo.com.mx 

¡l h"rH I. I'on . n",,"' ' po:c"" ,~f r lCm l1 l~ .-i , ~n: rI"""" hm' P,,,"',,,,,, !I ... , .'lu1J/Nn Irom ""'"c< ~n~ -<nr l~ cc c(]llN:t,,..,, ,n 
southem Mexiro IChiapas &. Tabasco) and Guatemala (Petén 1: PSi'luJoccláu Jaroc/w from a single surfare col lea io~ in 
Vcmcnu. Mé>. ,eu; P'f:"~"ol:cl!"y "0 /,,, 11, " lru!'Jubilic a,,<.l l lU~Il"'''''I'IoÍl 'I,,"cit:, Cm m Cuc ';" <.l e J...a.., T ,c, Quim~ ... , i .. llo e 
Sierra Negra. Pucbl~. Mexic<J; and l'uuJcallll.' p/all1kk i. al,,;o troglobitic and trcglom<Jrphic, kl\<JWfl f,om a ,ingle ca,'e in 
Coahuil3 •. lAa;e<> . The number oC known spea", in che ~mlS ine,,,,,,,,,, to 2~ , 3nd Mexican .pecies to 14. An Kjencifim,ion 
"ey ro. oclult male. ()fth" .peci~ found in M~~iw and S<JUth"m USA i. pwvided. 

K,,~' ,,'-o rd s: Biodivcrsity. 'Hlglobitcs. tro¡;lomo. phism, ca\'Cs 

The ord~r Ricinulei is currenl l)' ¡he smalles! of Ara~h nid ~ 

with two subora ers: P~Jeo rbnulei Selden 1992 with two 
f~milics (Curculioididnc Cockcrcll 1916 IInd Poliochcridae 
Scuddcr 1884), four genera and 16 fmsil spccb; IInd 
Ncoricinu1ci Sc1dcn 19<}2 wi th only onc family (Rieinoid idae 
Ewing 192') , thrcc genera and 68 living spcc¡'" ($clden 19')2; 
lI arvey 2002, 2OQ3; Botero-T rujillo & Jlérez 2009; Tourinho & 
Azevedo 2007; Tourinho & Saturnino 2010; Tounnho et ~ 1. 
2010). T he three ncmoidid gen: ra h~Ye distinet distnbut ions 
in the world: the genus Ricúto!des EINing 1929 with 11 specles 
is distributed in eqllatorial west and central Africa (l h rvey 
2003; N Jskrecki 2008; Cokendolph er & Enríquez 2004; 
Botero-T ruji llo & Pérel 20(9); O Y¡Jlocellu j Westwood 1874, 
with 35 sJXCie ~ 15 kno wn fmm Honduras solllhward through 
Celll ral amJ trupical Suulh A rllt:ric~ lu Bnuil ( Bull alu u &: 
Pilllu-da ·Rudm 2OD3 . H ~rH:y 2003; Pilll u-d~·R lx:ha &: 
BunaluOJ 2007; Tuunllhu & Az<:\'t:u u 2007; Bulem·Tl ujillu &: 
Pt:re:l 2008. 2009; Plalllick & Gard a 2(08): aml lhe g~I I US 

P.\l':ldocellu.\ Platnict 1980. Wilh 20 named species is 
distribU!ed in ),Iorth AmeTlca (USA and Me.";:ico). Cuba and 
Cent ral America (G uatemala 10 Panaml) (Gertsch & Mulaik 
1939: Bolivar & Pieltain 1~6: Gensch 1971 : Jllatnick & Pass 
1982: Har"ey 1003: Cokendolpher & Enriquez 2004: Teruel &: 
Annas 2008). 

Mexico has the highest di"ersi ty or ricinuleids in the world . 
Ten ~pecie<; o f Pw uI¡ro fl' ifu.\ :lre "nO\\'n fmm Mex ,eo. nO! 
comin~rin e the frlllr new ~recie<; nt'SCrihffi in rhi;; worle: P 
Iinln·mi (C".ert;;ch 1~71); P hmll' ti (Rolivar k Pieltain 1942); P 
gPrL~ fhi (\-1 ~rq"e7 &. Conconi 1~--;4) : P ltI !f r hl'fIi nert<;eh 1971 ; 
1'. osoriOI (HoJívar & Pleln m 1 ~46) ; 1'. pm rsei (Cham be-rhn &. 
hile 1 ~3H) ; P pe/a;> :! (Co ronado-tiutlt"rrez 1~7UJ; 1'. rl'íJ¡Jefli 
(Uert<;eh 1~7 1); 1' . . !bordollii IB ngnoh 1'l~4); and 1'. .¡pinot !. 
hiulis (lJoodmght & lJoodmght 1\152). 

Rieinuleids 3Te generally found in leaflirter ~nd in the soil, 
llnrer roch 3nd logs; and ml ny of t he speeies in the genus 
P.Il!:ldoce!llJ.\ mhabll C3Ves (Cokendolpher & Ennquez 200t). 
Our knowledge of Pselllfocel"L~ in genen l i, .till very 
frag mentary beca use most of the species were ongll1a l1y 
described on the basls of few specimens or fr om single 
individlla ls; with few species known from male, fem ale and 
immature stages (PitHlTd & Mitchell 1972; Plmnick &: Pnss 
1982; Cokendolpher & Enriqllez 200t). 

"" 

In this wor" four new Mexican species of Pscudorcllus are 
descnbed fro m the sra tes of Chinpas. Coahuila , Puebln , and 
Veracruz. T wo are known only from "1l\ICS IInd are hlghly 
rroglomorphic; one is known from bOlh t he ,lUrfacc IInd from 
1"'"0 e~vcs and shows no t rogl<Jmorphism~, IInd the laS! on~ i8 
known only from one location , colb:tcd undcr a lllrge bould~r 
in ~ pine forest , ~nd does not ha vc any lrogl om orphism ~ . 

MET HODS 

The spccim~ns . prescrvcd in 80% ethanol, were cXllmincd 
~nd me~sured \\ith a Nikon SMZ645 stereoscope. The 
mea,lUrements, given in mm. were made f<J lIolNing Coo"e 
~nd Sh adab (19731. \Ve nam«l the segm:nts 01' the legs 
fo1\<J INi ng Gensch (1971), Jlittard & Mitchell (1972), and 
Plat nick & Pass (1980) to facilitate cross·referenClIlg. The 
ml.mes of copulJtory structures follow Pittald & Mitchell 
(1972). Brief descriptions ~ nd complete meaSUlell1elll~ a re 
providet:l for imlllature stage~ when avai1ab1e. 
Di~li llg, rnILTU~pe~ (Z~i~s Slt:mi SVII mRl N lkulI SMZ 

SOO) fillt:d Wilh ~ camt:rd luLit.la IN~re us.:U lU lHak lhe 
drawill;:~. 111e !lrS!1 pr uu::~st:~ ~nu spemmlhoc<lt: \\t:r~ 
suspended in 96% gel 31cohol (to pennil proper posilioning) 
~nd Ihen co\'ered with a lhin layer of Ilquid e¡hanol (00%) 10 
minimize diffraction during obs~rvation and dl1lwing. The 
pholOgraphs o r' livmg specimens were taken Wilh a ~ikon 
Coolpix E4600 camera. T he map wa~ prepared with ArcView 
GIS Vers!on 3.2 fAppl~gale 1999). 11lumations were editet:l 
with Adobe Ph otoshop 7.0. 

The !'f"'Cilnen ~ ~re neJ1O"iteíl rnm~ril y in the C-:o\i>cción 
I\aclonal d~ Arxnujos (C NAN) of the InHlIlIIO de HlOlogía, 
L mvenldad NaCional Autonoma de Méx.lCO, MexlCO CHy 
(IH UN.o\M); but sorne are U1 the ColecCIón de Arkmdos de El 
LoIeg lO de la Frolltera Sur (bC()SUK. bL"()TAA K), Tapachula , 
Chiapa ;;, México; and in the InvenebT3 te Zoologic:rl C<J lJcetion 
01' the Tex~ s Memorial Mu~um (TMM.IZC), UnÍ\'enity 01' 
Texas, Au,tin. Specimens used for "<Jmpnn tive purposes and the 
elaboration of the key are liste<l in AppendÍ1:: l . F or species not 
inclllded in tha! Iist, the infonnation was ob mined from the 
li terature, priman ly from the original de>enptions. 

Abbreviations used in the figures are: A P, aCC<\ssory pi""e 01' 
tnr;;al pro::es;;; L T 13min a eyathiformis of I3r.;omere 2; MT P, 
metamrsal proce,s; S. spennathoc3e; TP. !a r>:}1 process, 
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T A-'XONOMY 

Family Rdnoididae E....-ing 1929 
r.enm PIPUtlnr"'h, .• PbTnid:: JI,IRO 

T I I E JOURNAL OF ARACIINOLOGY 

P.\cudocdlus Plnt n i~k 1980:352. 

T r p(O spN'.ics.-Cr}'pwcelfus dorOlf.eae Gertsch &: Mulaik 
)939, by original d:~ign8tiOIL 

KEYTO AD ULT MALES 0 1" rSEUDOCELLUS Sr EClES FROM MEX ICO AN D USA 

l. Trogl[)fllorphic ~po;x.ies wiÚl ¡¡I! ap¡x:ndagcs elO:lga:eLl (Figs. 17, 24): fm mr 11 al kilS! 1.5x longt:r Ihan ¡;arap",-e; lib ia 11 lungn 
!han rornpace 2 
F.t~rhrm1nrll;c -rec;.,.; ",¡In ~Ilnrt appelllhCel: (Fie" 1, 10) fem llr Il le~ !h~1l l ,í X e~ rarare lenglh; ! i hi~ 11 ~ hrn1H tnan 
Car¡¡pKt: . 8 

2. Ftmur 11 lengthlwÍ<l lh mlÍQ peatn than 9; fem\n 11 D,'er ! wi~"" as IOrlg as carupuce J , Femllr 11 lengllllwicllh ralin le~ ¡han lJo, femllr 11 I~~ than 2 X c-"ll':lp:lre le,nglh 
3. Cheliceral lingers w;11¡ 5 leelh P. mlddli 

Chelicerul lingers w'tl. more t¡UIn 5 tee th 
4 I,eg fnrmula 24 11, t;hi ~ 11 twire ~~ InneR~ p~ te: I R I1 

Leg formula 243 1, lib ia Il less lhan IWO lim~spalena le r,g¡h . , 
5. Tibia 1 ,,¡\tI a granulosc prolalual hump (f ig$. 24, 26); libia 1I and tanus 11 unarmcu; boo)' aOO appcnuagcs c,,;;nly, fi r.cly 

piuef'l P pll1mir-l,.¡ not'w ~f"'CÍe, 

Tibia 1 wi:houl a granulosc pro~a tetal hump (Fig. 17). libia 11 (Fig. 19) aoo larsus 11 wi!h IIW disl i:lcl rows of sflines 
prodor!a!l) 3nd provcntrally; OOdy ane appc<XIagc:~ linely p'ltcU 

6. Leg formula 234 1, ch~Lceral flXM f"'ger ,,;11> 4 leelh: la!'Sal c'.a '"",s asymmetrical, lome spalulale 
Leg formula 243 1. chelictral fl'\ed fll1ger "ittl 6leelh: ¡a!'Sal c;aws synunelrical. Rone spaltlhle 

P. o~/otf r><:w spc:cie¡ 
P. br>Ii",,,; , 

7. Tibia 1I dongatcd, abou! II X Iongc:r thall ,,"~dc . "ilh f~w scat lcred spíne¡ prola:erally; chdiccral movabk:: fi nger witl> ta::lh 
IIn ifo rm in size P os;:>r;o; 

Tibia 11 ~orter. aooul 6x Ionger lhan wide. wiltl Iwo d.isli:lct ro"s of spnes prola¡cra~y, cheliccral movable fiR~r wilh rosal 
loolh dis!inctly lafb-er Ihan Ihe leSI r. bunel; 

8. Tibia 11 armed Wilh on ~ Or Iwo cltslincl lur.erdes prolaterally 9 
Tibia 11 wilhoul dislincllubercles prolatera l1 y I I 

9. Fcmur 11 moocralcly lruckened, 4X lon!;cr Ihm wide; tibia 1I w;tb a single prodorS.l.llubcrc'.c:, lacking a d islíncl provenl ral 
lu~rcle P. pc"r$l'; 
I-'emur ;trongly lh ickefk1L less than 2 . .'iX longer lhall w¡de; l iOía 11 prodorsal and provenlrallubercJe.o; sUOeq!Ja l in siz.e JO 

10. Fcmur 11 shoner \han caraplce: tibia 11 wtlb prodorsal a<XI pro~'Cnlraltubcrdcs lLgncd, media! r. spi1loli};jalis 

Femur 11 diSl inct ly looger !han ~arap3ce; tibia 11 "ilh tubercles nOI aligned, provenlral on balal ooe.lhir<l , aOO prodorul on 
dislal one-lh:rd ( l-igs , L j) 1'. c/¡allkin !tew specie, 

11. Leg form ula 24J 1, carapacc: and opis!hosoma cltslinclly and eyenly pil la! 12 
Leg fonnu la 234 1. integument nOl distinClly pi tteu 13 

12. AdtJ l J.2 mm tn lotallenglh, tibia 11 slightJy owr u.;x canpa.."e lenglh: paleU3 I1 ane! tibia 11 subcqual in Iength 1'. domt/¡me 

AUt.h 5.0 mm ;'1 lulal k,,~t ll ; tilJia 11 a!m~-",t n¡ual t~, ~aral>a\x k"~tl,, t¡vía 1I L 5x !o"~,,, (ha .. jIiltdh 11 ... P ""tJu,fIj 
P. gfTlschi 13. Femoca 1 and IV conspicuclIIs:y e:llarged, 31 leasl 1.5X thi:ker lhan ?receding aOO fol lO'."ing legments 

l-em(Ta I and I V nOI e:llarged. aOOul same !hickness as precell rig ar.d fol.ow,ng segmer.lS " P. JIl'!ae:i 14. Ftmur 11 11Ikktfkrl , 2.5x lonb"er thln wil.k tibia 11 1.5x or ml're t h~ le :lpb ofpa!t:lI¡¡ 11 
Femur 11 no! th:ekened, sligl>lly o,'er4X longu t!mn ", ide; tibia 1I 1.2x lunger Ihan pa te:ln 11 P. jar;:>c{¡o !tew specie, 

,.!>'<:"J(Jall,,~ dlrlnl.'¡" new specie. 
Flg,. 1-9 

Psmdocelfus sp. n. 2: Cokendolpher & Enriqu","l 2004:99. 

T~l'" matnial.-MEXICO: Cliiapas: holotypc mole, CueVII 
Kolem-ehen "Cueva Grande," Reoer\'a Chan_klll, Mtmicip:o 
Ocosingo 06.6913&9"N. 9O.&24028°W. 144 mI. 10 Augusl 
2006, A. V",ldez, 11 . Monlaño, S. R ubio, N. Pércz, 1. 
Mondragón (CNAN.T0263). Paratypes: I fem",I~, sa me 
localily ~s hololype. 19 October 2006. A. Valdel. H . l\Iontaño. 
O. Fraude, A. B",lI esteros(~AN.T02E1O): 1 female. H idalgo 
Cortés, onlhs de 13 Reserva Montes Azules, MlUlicip:o 
Ocmineo (lfi.fiR91Q4°N , 9f1.1,I101lí7°\V, 1'i0 mi, 11 AllrlJ~t 

2006, A. V~ldel, H . Monl::tño, S. R ubio, N. Pérez, 1. 
Mondrllgón (CNAN-T02El): 2 fcmalcs, SlImc loc!llily 3S 
holotypt', 7 Nowmber 2006, A. \ 'ald{'z. H Mon taño, R. 
Paredes, G . Montiel. F. Sertoni (CNA N-T0282). 

O t hcr spt'\: im¡'lls e.n milloo,-M EX ICO: Chiapas: 2 deuto­
nymphs, 4 tnton}111ph" same data as hololype (CNA:'>!· 
KlUOOII: 1 'U'. I larva. I tnlOnymph. smne locahl}' a. 
hololypt:, 7 NUl'elTlbt:r 2006, A. Valdez, H. MUlllaiíu, R. 
P!lrec!es, G. Montiel, F. Bertoni (CNAN-R i0020). Tahmro' 2 
ód, 1 ~', 2 brv:le, P:lrlJue F.~ ! m:ll Ael13 Rlmlc:l , F.jirlo I 3.~ 

Palomas Municipio M~cu;;pana (17.62126' N, 92.47928"W, 
124 m'l, 12 J uly 2010, O . Franekc, J. Crnz-Lópcz, e 
Santibáñ~z, G_ MontiC'l, D Barrales, G. Conu{'ras (CNA:'>!. 
Riool 1). G UAT EMALA: Perell: 2 0&. 1 larva, 1 prolo­
nymph, Cueva del Río M urciél!lgos, Dos Pilas, Sayaxche, 25 
March 1993, A. Cobb, B. Luke (TMM·IZC # 3,2&8); :1 'N, 
Kaxon Pe<: (Lave) . Oos PI1 Js. Sayalch~. May I'J'}}. A. Lobb 
(fMM-I ZC #3,287). 
El ~ lllolog~· . The specifie nmne is a noun in !Ipposinon and 

ref{'rs 10 Ihe name of Ih{' biological reoen'I" Ih~.t indudes the 
Iype locali lY, Reserv~ Cllan-tin. 
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Fi !.!'~fe L_Ps.r~J¡, cd/,,~ ctumkbl oew speáO'S. MaJe Iwlot)'pe. 
Ilabitus . dorsal vicw. Scalc ,., 1 mm. 

Ojagll (hj3.-Males Cilll be di;¡tingUlsh«l by the presencc of 
two str0fl3 tubercles on libi l 11, one prod orsal and the other 
pmvenlr:ll (1-'Ie~. 1, -i); hy the very rohl l ~ ¡ femllT 1I (Fie. 1), 2 4 
times longer than wide: by haying the mrsal pmcess curved. J. 
shJp«l (l1gs. 4, 5) and the accessory piecc of tarSJI proccss of 
I~g 111 (d isplnced posilion) thin, slightly curved [\nd bifurcmed 
(h~t ~ lIy (1-'1e .'i): met~t~rsal proc~~;; cnn1C31, Cllrved 11 1 ~1~lIy 

(Fíg.4). and cucullus trapezo:dal (Fig. 2). Females can be 
distlllguish«l by the curved and bifurcate spennathecae 
(Fígs. 6, i). 

ONCriptj () B.-Male (1IOlol)pe}: Carap300: Slighlly longer 
th3n wide. wider in posterior ]J3rt near COlae 111 . Coyered 
ullifon nly wÍTh numen:lU~ and fine traIl5Iu~-ellt 5et~e; ~ll d 
numerous rounded granule., more visible on ITl3rginal p[}le 
areas, localed on medi[}n p[}rl , corresponding to ocular areas, 
between coxae I and n (Fig. 1). Dorsal depressiom near to 
p<lk rll<lfllin al <lft'<lS, amJ ~Iigh t u.:pn:ssiulls lm pust.:riur allu 
median pans. 

Cucullus: Wider than lon g, nOlably wlik- r dislal ly, Wilh 
Dl l mermr~ mUllilel1 er:lnu le, I ~ reer Ih:ln Iho""" on Cllnlp~C~ _ 

Dens~ly coyered wÍlh long. fine trauslucent selae. especia lly on 
dislal parl, \Vherc they Jrc aho longer (['ig. 1). 

Chelicerae: FiXNI finger shoner Ihan mov]ble; fixed fi nger 
w;th ~ix teeth , the rli~m l loneer ~nl1 the h3_~:I 1 one ~honer; 

moyable linger with sil teeth, the b3sal one longer. distally 
decreasing 111 ~ize. 

Sternal region: Cox3e I meeting t he Intosternum in [} single 
poinl; coxae " ma'"lin g il a long antt'"rior lrurd, cox~.e " 
considerably longer than othen. 

Pedipalps: T rochan ters I and 2 wi th few rounded granules 
\"enTr~lI)'. remora curved distally; wilh few, small hasJI 
gnnult'"s reTrobtt'"m.venlrally. T ibiat'" wi lh granules distally 
on dorsal aOO yentral surlaces. AlI segmems densely coyered 
with translucenT, sm3l1 setae, umform in size (Fig. 1). 

Legs: Femora I- IV with numerous sha rp"lipped gUllu\es 
venTrall)' , wilh femur 11 h3ving Ihe mos!. T ibi3e I 11 with l[}J"ge 
rr3nHle~ venlrally; IIld nlllllE those on Ihe two !;;Imne, IIlherc\i'",~ 
oftibiae" fF ig. 1): tibiae III- IV with smaller granules than on 

J IInd 11. Gmnuk~ on rn:ll1t11rsi II llIrgcr than on metatarsi 1. 
Mel3tarsl [II.IV \Vi lhom granules. 

('oplll ~tnry ~rp:lr:l lll~: MeI3IH~l l~ ~hort ~nrl wirl~, cOlllc~l; 

ta rsal proce;;s wider in distal half (F igs. 4. 5). Tarsomere I 
curv«l venTfally. Lamina cyalhiformis of lanomere 2 with 
slighl nOleh bar,ally: larwmere 2 rectangular (Fig. 4). 

Opi>Thosoma: Longt'"r Ih ] n wide, widest al poSlt'"n or pan, 
near terglle XIII (F ig. 1). Tergite XI as wid~ a;; long, tergite;; 
XII-XII J mKlla t..,r<ll It'fgilt'> IUII~.:r thall wilk (Fig. 1). L~ tt:r<ll 
Icrgitcs in diagonal position, forming an ample concaYity in 
median pHt (Fig. 1). Coyered uni formly wilh numt'"TOUS, small 
translucent setae both dorsally J nd ventral ly, and withoU! 
granules. Pygldiu m b3saJ segmem wilhout notch on posterior 
dors~1 and \"en lml margins. 

Colormion: Appendages and body reddish brov>'I1. Pedi­
palp" hehter than other ~ rpen(hEe!; ; ~ 11 ~ ppellilaEe<; hehter roo 
dlsmlly. Cucullus. cara pare. opi;;lhosoma 3nd legs " darJ.: 
reddish, \egs " darker ro.:ldish lhan olhe[ apl>=ndages. 
Opislhosoma ven1rally with d[}rk region eovenng ~/. of il;; 
lengl~ 

Measurements: Total Jength (cara pace + opisthosoma + 
PYllitliurn) 6.15 OH<lpau: 2.10 IOllg, 1.')5 wilk (wiu¡:st part)o 
Cucullus 0.87 lon g, 1.42 wide. Opisthosoma 4.2.5 long, 2.20 
wide (widest part). R obuSTn~sS of leg 11, rallO of malt'" femur JI : 
length 1 diameter lwidest ]J3rt) (femur 11 lid): 2.37. Legs tarsal 
fum rula (lt')\> I-IV). 1 .. 54·5. L~g kllgthoS, 1: UH.a 0.861 
trochantcr 1 0.56/ tTO~hanTcr 2 ·1 fcmur 1.581 plllclb 0.751 
libia 1.151 meta larsu:; 1.28llar:;us 0.62/10tal 6.80; 11: 1.161 
U.X71 .1 2_ X71 1 T >,I 2 4MII 1.X'i! 2_21 12_IX; 111: I)lW U_IlII/ 4Uí21 

1.52/0.&0/0.%1 I .1011.0018.14: IV: 0.811 0.631 0.5811.731 0.80/ 
1.12/ 1.131 1.331 8. 13; P«lipalp: 0.7/ 0.81 0.451 1.13/ .. ,1 1.601 .¡ 
0.1 41 4.&2. Leg fonnula: 234 L 

Vanalion (JI = 5): CIne maJe from Pe tén dark red. holOlype 
and the other male fmm r etén lighter in color. Males fm m 
T<lbas;;u lillht.:r rt:tl tlmll lile ulll.:rs Grallult:S lar)\t'r illlU mur.: 
visible on m[}les from Pelén [}nd T abasco Ihan on Ihe other 
IWO male;;, especi aJly on al! st'"gmenTs of It'"g 11. Moya ble finger 
01 chelicerae with si\ teeth on the holotype. on one male fm m 
P.:t':ll allu vil ulfe nmlt: fmlll Tabilsl:u; St'vt:1l ttxlh un tln: Utht'f 
male fmm Petén ; and fiv~ tccth on Ihc other mll \c fro m 
Taba~o. The IWO vt'"ntral tuberc\es on lib:a 11 lrunner and 
~m3l1er on one male from Pelén :Ino m:lles from Tah:l<;CO Ih~n 
on the Olh~r two male;;. T0I311~nglh: 6.1.5-6.80 (:1' = 6.4O :!: 
0.32: ), Cucullus: width 1.45-1.60 (X" - 1.56 ::!: 0.10), Carapacc: 
widt h 1.95-2.10 (3' = 2.<l<l ::!: 0 .<l7), Opisthosoma: length 4.2$­
,.m (l' = 4_50 ± (l,R), wirlth 2.2fl-2.4' ¡'l' = 2_ H + fl _H)_ 
Femur 11 LId: 2.27-UO (X = 2.53 :!: 0.21). 

FetlUJ{e (pamtype) . DifTen from m ~\e as fu llows: Femur 11 
not ns robu~t, 3.7Iime~ longer Ih3n wide. Lefl fixed fi nger of 
chelicene with fOllr le.>th, right wiTh fiV<'" 1a'"lh_ Ft'"mora I .. IV 
with fewer and smaller \entral Sh3rp·tip¡:ed granules than the 
millt:. líbiat' 11 \V ilh tlk: twu ~Ubtt:f<ll tubt'f\:ks srrmlkr thdll 
on the mElle. T ibille Jl I- IV with f~wcr gmnu\cs. Oplsthosoma 
wider Ihan on the maje. Tergile XI \Vidt'"r Ihan long. T~rgite 

XI! as wldt'" as long. UplsthosolTl3 ventraJl y wlIh t\Vo darJ.: thm 
depressions, on sternites XI, XII and XIII. 

Measurcments: T otal length 6.3~. Canpace \ength 2.15, 
widt h 2.10 (widesl part). Cucullw; lengTh 0.90, width 1.47. 
Opislho~om~ lenerh 4 . <;O , W;fllh 2.7, (wuJest )1.-'Ht ). Femllr I! 11 
d 3.50. Legs tarsal fonnula (Jegs I- IV): 1·5-4·5. Leg lengths. J: 
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Figures 2~"!.-P.!l1¡diK:e1i1L\ c1Wllf(ill nev. SpecICS. Male holotypc. 2. Cucullm. dorsal VIeW: 3. Lcft ubn 11. ven tr al \'IeW; 4. Len Icg lit. 
m,tata",us aud tanal p'''''''''''. pr ol:!tcrnl vi"",; 5. Tar<J.l proce", (displace<! position), pr"lateral VlC ..... Femalc par:ll>i'~. S!",nnalhcmc: 6. 
Antcr,or vicw; J. Pos:eriúr vicw. Seaes = 0.5 mm. 

ooue 0.92/ trochanler 1 0.9)1 trochanter 2 ·1 remur IASi 
pat..J1a 0.701 tibia 1.051 melmarsm 1.1311a rsll s (l66l {otal 6.51; 
11: 1.15/ 0.77/ -/ 2.571 LOS! 1.80/ L87l 2.121 11.33; 111: 0.93l 
0.5310.661 ¡.sS! 0.78/1.00/1.10/ 1.001 7.58: IV: 0.8& 0.55/ ü.561' 
1.71/ 0.721 I.l 01 LJ 5/ L JO: 7.75: Pedipalp: 0.75/0.331 (J.46/ 
1.121 -1 L651 -,1 0.161 4.52. Leg fonnuta: 2431. 

\iari~lIon (n = 7): Five fem.'l~ ~re .-lar\:: rerlrlish (!\\'o from 
Q li<lp<ls. IWU frum P<:I¿'ll, ¡¡HU 111\: f",nmk frulll T <l bilSl"U), ¡¡JIU 

the other lWO tem :l.l~s from Chiapa, are lighler. Body 
granlllation more conspicuous on lighter specimens. Chelicer­
~c Wilh fi vllrbb1c numbcr of lCClh, fcmJI~s from Chiaplls: 1) 
filen fineer 41 mov~hle fineer n; 2) t'Y'R; ') 'i/7; 4) ~/f,; female<, 
fru lTI P",l';'l1: 1) 516; 2) 5/7. TU1~ 1 kl1glh. 6.00-7.15 (7 = 6.45 :!: 
0.43), Cucullu.: widlh 1.42-1.57 (X = 1.54 :!: 0.10), Carapace: 
IV1dth J .95-2.15 (x = 2.09 :!: (J. J J). Opisthosoma: length 4. J 5-
4.90 (x - 4.45 :!: 0.30), widlh 2.60 2.95 (x - 2.72 :!: (J.13). 
t 'emur JI lid: 3.SU-3JI(¡ IX = 3.72 :!: U.15). 

Úln'a: Carapace wider Ihan long, \Vilh nlBTIerous small 
rOllnded granules. CllCUllllS wider Ihan long, \Vith a . mall 
cOIlcavity dist3l1y, covered with nllmerous and fine tmnslucent 
set a ~, longer distally. Legs with numerous small granules and 
abundan! fine translllcent setae. Opisthosom3 slight ly longer 
lhJn wide, covere<! with numerous smJII rounded gr~nules and 
lr~n~l llcen l !'eme; lereile~ Xl-X III wilier th:!n lone; ~ ternil~ 
XI-XIII well ~bibk ¡lllU llul fust:t.l illl:U1I1parlSOll with <luults. 
Appendages and body coloralion pale brown; paler in CllCUI1US 
and carapace. Measurements: T otal length 1.87. CaTapace 
0.86 long, 0.95 ,",idc ( .... idcst par t). Cucullu~ 0.40 long, 0.66 
wine. Opi~t ho<.Om:! 1. 2~ lone:, 1. 22 wilie. l.ee~ t:!T"SiI I frIRlllll:! 
(kg~ 1-111) (I <lrv<I Ilt:A<lpOO): I-Z·2. Varia uull. (11 = 4). Tut~1 
)¡>nglh 1.&7-1.70 (x = 2.28 :!: 0.5&). CucullLls: widlh 0.65-v.66 
IX = 0.655 :!: 0.007), CaTapace: \Vidth 0.93-0.95 (x = 0.94 :!: 

0.01), Opistho:.oma: long 1.28 1.56 (x - 1.4 7 :!: 0.16), wide 
1.21-1.33 (x = 1.27 :!: U,o"/). 
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Fi~lU·"" 8-~.-P",l:ru1(}ull".l" <llild'¡n "ew '1""';"-';. 8. M~k Irul"ty!,e "'tlllirr~ "" tlo: ~rutHrJ i",,,k tire cave; 9. 
waH !mide tM cave (Ph"tos by Alejand ro Vaklez-Mondrag6n) 

Fmmlc !,~mlyl-'" ... "I~in ~ "" a 

ProlOnympll: Ca rapace longer than wide. Ca rap3ce, cucul· 
lus, leg. and opistho.oma covere<l with nllm~rou> rou nded 
erantl le<; ano t r~ n~ l llcent !';e!ae Itke th~ 13rv~ . ('tlcrll l ll~ wirler 
than long: with fine ITamlm:elll set3e longer distally. like the 
larva. Opisthosoma longer ¡han wide. tergite. XI-XIII wider 
than long; sternhes XI-XII I vi;;ib!e like the larva, and not 
fuscd lik(: on thc ~dults. Appcndages Ilnd body coloration 
brown, darker than !he la rva, bUl not :lS dark as adults. 
Measunments: To!al len8t h 3.25. Carapace 1.16 long, 1.13 
wtl1e (w,oe~t part). ( :llc1tl l l1~ ( 1 .~ ( l lone, (1 11 Wll1 e. ( lplStho. 
soma 2.05 long. 1.60 wide. Legs t3 rsal formula (leg;; (- IV): 1-4· 
3-2. 

Drw/JII)'lIlpl/: Ca r<lp<l~"t: ~l i !!,h ( l y "-'I l g~r ¡1J<ltl wiJ.:. Carapau:, 
cuCtlllu3, leg, ~nd opisthowma cov~rcd with numcrou~ 
roundffi grn nules ~nd translucent setae like the previous li fe 
st ~ ges. Cucul lus wider than longer; wÍlh fine translucent S<\tae, 
10ngC'"r distally. like the p rl"Viou> lil~ U3ges_ Opinhosoma 
l on~er tha n wirle, tereite~ XI anrl X II wirler th3n lon~, !ereÍ!e 
XIII slighlly longer lhan Wlde: Slernite. XI-XIII wel l visible 
<lmJ nul fUSdl h, ¡;UlIlp<ll-i~Ull tu atllll lS. Appt:nuag.:s anu but.!y 
coloration brown. op i sthowm~ bro",n darker th~n cucullus, 
cllmpacc and ap¡x:ndagc'l. Mc~surcmenB: Total Icngth 4.40. 
C~rapace 1.31 long, 1.35 wide (-.videst p3rt). Cucullll5 0.61 
long, 1_00 wide. Opisthosoma 2.80 long, 1.90 \VI de L<'"g!> t ars31 
fonnula Uegs 1-1\'): 1·54-4. Variation: (n = 2). One ;¡pecimen 
with brown coloralion paler lhan the olher. T01allenglh 4.40. 
4.65 (x = 4.52). O,ll:ullll~: wÍllth LOO. LOO (1' = LOO). 
C~rapacc: wid!h 1.35, 1.40 (:.1 - 1.37), Opisthosoma. long 
2.80, 3.00 (x - 2.90), wide 1.90, 2.10 (x - 2.00). 

TrÍlollJmp,,-" Cnmpace slightly longer thnn \VIde. whh two 
dorsal depres¡;ions on median part (one on eaeh side) and four 
on po¡;té'"rior pan (t\\'o on e~.ch side). Can pacr-, CUCUll ll~, legs, 
3nd OplSlhosol113 covered ",il h numerous roundOO gmnules 
3nd tra nslucenl set3e as in lhe previous life slages. Cucullus 
wiu.:r lhall lun)\, wilh IIWm:rulls 11m: IransluU"nt ~l ae, IUIl!;';':' 
distally, as in pre\"iou~ st3ges. Opisthosom~ longer than wide, 
!crgi!cs XI and XII .,.,idcr than long, tcrgitc Xl lllongcr than 
wide: s!ernites XI-XIII well visible, not fused together In 

comparison wi th adults. A ppend~ges and body orange.brown, 
p31C'"r lhan llilullS . Measuremenls: T(){allength 5.95. Carap~ce 
1.70 long. 1.6~ wide (wideSl parl)o Cucullus 0.75 long, 1.22 
wiue. OpiMhusunm 3.'10 h)llg. 2.45 wilk. Legs tars,,-I flJl" IIJUla 
(Jegs I-IV): 1-54-5. VariatÍün: (1/ - 4}. T wo specimen;; orange· 

bmwn colora tion, the othe!" two specimens lighter. T ot al 
length 5.35-5.95 i:\' = 5.66 ± 0.24) Cucullll<ó: w ldth I IS-U2 
(Y = 1.11 '" O.rHJ, C~r~p~ce: wirlth 1.6':-1.10 (Y = l. fiIi '" 
0.021, Opi~ thosom~ : long 3.7.5-3.90 (x = :.8:! ::!: 0.07). wide 
245-2.55 (7 = 2.50 ± 0.051. 

Rdalru ~p'-·d¡",_-P.lelldocdlu5 chul/kill resel1lble~ P~·elUio· 

Ce!IUf :¡eaCUf Pbtnick & Pass 1982 from rinca Seacté, near 
Cobán, Alt3 Vera paz. G uatemala, by having the simll3r ~hape 
of the !wo large !uberc1es of tibia 11, bu! on P. chankin these 
trthercles 3re lareer th~n on l' SI'flrIlS; on l' .ff'(lru~ hoth 01' 
lhes<'" lubercles an aligned, on lhe basal one-lhird of lhe tib ia. 
wh::~<ls un P. churikin llrey a re urr~l ; U".: is uursunH:uiaJl aJlu 
the o ther one velltrodi~tal (F ig. 3). P~<!udvcd¡us dWllkill has 
v~ry robus! femur 11, approxim~tcly 2.4 !imC3 longcr than 
wide. wlterea, on P. s<,oc ... , it is relatively thinner, "aOOm three 
times as long a. wide'· (Platruck & Pas, 1932:5). T here is 3 
C()nslrler~hl~ rltfTerence 10 <;17e, the new "pocle<; tareero the tot a l 
length of male hololype of P. chal/kili is 6.15 mm, whereas lhe 
lora l leng¡h 01' lhe male 01' P. seacus is only 3.67 mm. In 
<lutlitÍIJn , the larsal pru.:t:ss uf tite ~'upul <lt UJ y appar<ll~ UII P. 
sellCllS IS trifurcatcd d istal ly, \\'h~rC~3 on P. chlmkin it is ",'¡dcr 
dista lly ~nd i:; conic[l l - sh~ped with 3 single, b lunt end (F igs. 4, 
51; the acces.~ory piece on P. rhlmkill ii bifurcated distal ly, 
wherea.on P . . !e{/CIL~ i! is no!. The metalllrsa.1 p rCCt'"ss In the 
ne", specie. is longer. ~OOUl !wo-thirds lhe lenglh of the 
melat3rsu •. whereas on P. seacus it is only aoom one-lhird lhe 
kngth of the metalllrsus. FiIl311y, the sperlll3thecae are similar 
in both s¡:ecies, but on the new species they are !hinner th3n 
on P. seacus (Fig;. 6, 7). 

Dist ribut ion,- T his spe~ies is known from Chiapas and 
Tabaoco in Mellico, and Petén in G uatemala (Fig. 31). 
N~wnl h¡ , t ory.-:-'re(~lmen,. nI' l' tl:Jlllkm from (lttaf'l<; 

were collecled al 144 m el~v .. deep inside lhe cave. exccpl the 
femal~ rrom Hidalgo Cor1~S which was collecled under a rock 
¡JI th", trup:~ 1 raia rurest uf ¡he Rt:Ser~a l.k MUIH.:s Alllks. 
Thc ~¡x:cimcn3 from the cavc wcrc co llcctcd approximatdy 
50 m inside it, on the walls and unde!" roeks, near bm gu:mo 
(Fig •. 8, 9). The ca~e had high hnffiÍdi ty, ca 70%, 3nd wa¡; 
f:l1rly warm. The h3hH~t olJ!<;¡l1e the c:n·e lS !TO r ,ea I ramrore;;t, 
in the Lacandona reglOn IOC31OO in é'"astern C lJ iapas. near the 
oorder wilh Gua¡emaJa. 

Rc·llt ark.~.----Cuk':lIIjulpher & EIlrÍljut:.:/. (20J4) ~purlt:tl tll\: 
s¡:ecimens from G uatemala (~ Ülher S¡:e~imen;; Examined, 
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Figure IO.-pjer/(/(JC<'II~jjarocilO llC\ó' 'reacl. Male holot\'pc. HabLtus. dorsal VK:W. Sea/e " I mm. 

~büve) as a ne .... species of Pse:u.!ocelf/lS, bUI Ihe species was 
no! described . 

P~'f'flrJ{Jaflll~ j I/m ello m:w ~pxies 
Figs. 10-16 

T~'pc nmt cri:II.-MEXICO: Fúacru:: holotypc mole, 5 km 
E 01' TJaqUllpa (lll .ó41U3333u N. 'J7.1U?2YW. 216<J m). ~4 
March 2007, A. Valdez, Q. Fnncke, 11. Montaño, C. 
"~nTih~ñ~7 , A. R:¡l1e;;tems, pme-oak roresl (rNAN_111fi2i). 
Par~lypt:s: 1 f.:rnak: (CNAN-T0628), 1 IImk, 2 ft:rnak:~, 2 
tntonymphs (CNA:\I.T0629.1, sa me data 3. holotype. 

EI ~·moIO'.!J.-The spoclfic name is a noun in apposition and 
refers 10 ¡he cemm en 113m" gi\ell 10 people born in ¡he state of 
Veracruz: J arocho. 
Di~g ltosis.-Males can be distinguished by Ihe two ventnl 

mws o f CllTVM spines on lihi~ JI (Fie_ 12); hy hav;nr rar<;a l 
pru~"t:Ss wirh lwu rips UiSla11) , "-IlU lh.: ",.:u:¡;sury p i.:u: uf lar~1 
process of le8 111 (di~placed posi tion) bifurcated (F iS- 14); 
rretamrsal process relali~e l y long and curved (F ig. 13); and by 
the evenly oval shape oflha cucul lus (R g. 11). Females can be 
dlStmgulshed by the double receptacle of the spennathecae tn 
cach ,ide, ~ nd TDundcd distally (F igs. 15, 16). 

l1escrillt ioll.-Mf1lp (I;n .'mYfu) .· DWlp~ce: Slirhtly longer 
tha ll wide, wider JXIsteriorly, at 1: \e1 of coxae " and 111. 
Covell"d wi th numerous, long. fine translucenl ;;etae; and 
numerollS, SlTIall TDund granules, visible on ocular are3S or 
margm al pale a reas, loca te<! Ilear coxae 11 (F ig. 10). Dorsal 
depression shallow, longttudinal, medial. 

Cucullus: \Vider than long, rounde<! la terally, \\ith a slight 
notch dista l1y. With numerom small, TDWld granules: wlth 
mod~flllely dense, fine ]nd long tran;¡lucent s~me, e~pecially 
on distal part where they a re longer (Fig. 11). 

Chelicerae: Fixed finger shorter than mo\abl~. nght fixed 
fíngcr with six t.:eth, Jcft with fíve. incrcasing in siz~ dismlly. 
80th movable tingers \\'ith si,;: teeth. b:Hal-most longes!. 

Sternal n:g¡oll. Coxae I meeting the tritosternum in a single 
pomt; coxae- 11 meeting it along anterior quaner, coxal" 11 
1U11g<:r lhall ulhers. 

Pedipalps: T rochanters 1 and 2 with few ventra l rounded 
granules. Femora cuned distally: lVithoUl granules: wjth fine. 
transluccnt :>eroc, diMally dccrcasing in sizc. T ibiae w ith 
rounded granules vef1tro-dmally: wnh fine. tran;¡lucent setae. 
moslly "nifonn in size but )()me longer ones dislally. 

l.ee': Fpmon 1, In :Inrl IV Wilh lWO vf'1l1r~1 row~ of ~plll~"­
Femur " wilh disperso:U vell (ral Spill<:S. líbi<l 1 .... ilh l'l/U 
ventral rows of small ~pin~s. Tibia 11 with two ventT31 rows of 
large spines (F ig. 12). Tibi~e m-Iv wjlh few spines.. Mela· 
taTSus I wjth two dorsal rows of spines, ventrnlly wlth 
dlspersed granules. Met3tarsus II wnh numerous pro lateraL 
retrolateral, and ventral spines, and with two ventral rows of 
spines. shorter than on tibm 11 . Metat3rms IV distally wtth 
two dorj.ill rows with few spines, velllra lly wlthout gn nules. 

Copulatory apparatus: Mela tarsus sIlon and wide, vent rally 
wilh one sligh t notch distally. Metatarsal process long and 
sigmoid al; tarsa l process curve<!, widest a t % o f its length 
(F ig. 1.3 1. Lamina cyathifonnis of tafjomere 2 rounded 
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Figures Il- lG.-1'.\eud.Jc~lIu.5 Jafocho ncw .pocies Male holot)pc. 11, Cuoullus, dorsal vicw; 12. Lcft tibia 11, dorsal vicw; 13, Lcft leg 1[1, 

metatars'lS and ursal pr~ess, prolatcral VICW; 14. Tarsll p roccss (dISplaced postUon), prülatcral \lCW. Femalc paratypc, Spermathccac: 15. 
Anterio r vicw; [6. Posterior v i~w. Scaks = 0.5 mm {Figs. [[ - [4). 0.3 mm (Fi¡s. [5. [6). 

dista]]y, with sligh [ llUt¡;h b<ls<lll)'; t <l rSlJ lII~f<: 2 wiu~r IxlSillly 
than distally (F ig, 13). 

Opislhosoma: Longer th~n wide. widesl al poslerior par!, 
betwren terglles XII and XJJI (Flg. IU). TerglleX I wtder than 
long. lergiles XII X II' and laleral lergiles longer Ihan Wlde 
( Fig. [O). Later]] tergites inclined up and olllwards, forming 
an ample concavity in median region (Fig. 10). Venlrally and 
dorsally coverecl unifonnly with numerous fine. ¡ransl ucent 
~efa~ , Ter~iles X-XHI wilh eramllt'S, vesligia[ on lereile X III 
PygldlUlll baM] segmenl wÍlhoUl nOlches posleriorly on dorsal 
and ventral margins. 

Coloralion: Body rcddish-brown; pcdipalps, leg. 1, III- IV 
dark brown, lighter distally. Cucullus, campace, opisthoSQma 
and legs 11 dark reddlsh. Opi,lhosoma dark ventrally. 

Measurements: T ota[ length (caTa pace + 0plsthosoma + 
pygidium) 5.15. Carapact" 1.70 long, 1.60 wide (widesl pan). 
CULullus 0.73 ILJIlg, 1.15 wiue. O pislhuSIJIll<l 3.42 IUllg, 2.05 
wlde (widest pan). Femur I I lid: 2.5&. Legs tarsal fonnula (leg;; 
I - I V): 1-5-4-5. Leg lenglhs, 1: cox~ O.80/lrochanter I 0.481 
trochanter 2 -1 femur 1.371 patella U.621 Ilbm I.UlJI metatarsll;; 

1.17/ Hl.fSUS 0.52/ IUlal :.96; 11. o.ml 0.72/ -1 2.27/ 1. 101 L671 
1.62/ 1.901 10.25: 111: 0.761 0.511 0.55/ 1.38/ 0.73l 0.86/ 0.901 
1.4217.1 [ ; IV: 0.701 0.571' 0.531 1.451 0.651 1.0011.0 1/1.07/ 6.98. 
I'edlpalp: U.5~1 U.32/ U.3U1 U.'}3/ -1 LJ7/ ./ U.I5I 3.62. Leg 
fonnula: 2341. 

Variation: (11 = 2). Para type maJe reddish-brown, darker 
Ihan hololype. Granul~s on body and legs more d~veloped on 
ho[otype than on paratype. Movable línger of chelicerae with 
~ix l.-e¡h on holotyre, five li'elh on p3f3lyre_ T he nllmner of 
long spines 011 Ihe IWO veJl!ral roW5 on libia 11 variable bUl 
similar in shape on bOlh males. The number ofspines on the 
IWO vcnlTIII TOW5 on mctatarsus 11 variable 3nd longcr on Ihc 
holotype lhan on the paratype. Tomllength: 5.10, 5.15 (x = 
5.12). CucuUus: widlh LB, Ll5 (X' = 1.1 4). Carap~(2: \.",idlh 
1.~5. 1.60 (V = 1.57), Opisthosoma: lenglh 3.37, 3.42 (X = 3.39), 
widlh 1.92.2.05 (X' = 1.98), Femur" lid ' 2_58, 3.14 (x = 2.86). 

Femul<! (¡Nral)'fJe) . DifTen; from male aS follows: Chdiceral 
rigilt fíxed finger with si" teeth. left with nine teeth. Femur " 
wi th dispcrs::d vcntral spinc-shapcd granul:s, fain!. T ibia 11 
w1th two ventral row;; 01 spmes smaJler than on the ma le. 
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Metalarsus r with ventra l disJXrsed gf~nules, unly basally. 
Numerous prolatenal, retrola teral, and ventral spln~_shaped 
grnnules, and the two ventral ro",s of spines of metatarsus rr 
smaller than the male. Opisthosom~ ventnally lighter Ihan en 
the male. 

Measurements: T Olal length 5.40. Carapace 1.72 long, 1."70 
wida (widesl pan). Cueullus 0.73 long, 1.20 wide. Opislho­
soma 3.7U long. :l.1U wlde (wldest pan). Femur 11 Ud: 4.IU. 
Legs larsal formula (legs I-f\'): 1-5-4-5. Leg lenglhs, 1: eoxa 
0.751 tr()('hanler r 0.461 Ir()('hanle-r 11 _1' femur 1.28/ p31e-lIa 
0.60/ tibia 0.931 metatarsus 1.16/ tarsus 0.531 total 5.71; 11 : 
1.00/ 0.71/ -1 2.05! 0.96/ l.fl.Jl 1.631 1.83/9.78; 11 1: 0.85/0.501 
U.5U11.351 U.1Xi1 U.<Jl\/1 .001 U.'JUI 6.76: IV : U.73/ U.5K1 U.531 IAl! 
0.6"7/1.06/1.051 1.0217.05; Pedipa lp. 0.6210.3&' 0.42/1.021-' 
1.511_/0.15/4.10. Leg formula: 2431. 

Variation: (11 = 2). One fema le reddish, darker than the 
olher one. Granu les more prominenl on lighler femalc. 
Variable number 01' ventral spine-shaped turercl~s on femur 
11 Variabk !llllllrel amI size uf >pim:s UII velllral JUws uf libia 
and m~I:l.larsus 11 . TOlal lenglh: 5.2.5, 5.40 (X = 5.32), 
Cucullus: width 1.15. 1.20 (x = 1.17). Campare: width 1.62. 
1.70 Ix - 1.66), Opi,lhosoma: lcnglh 3.60, :./0 (x - 3.65), 
wirlrh 210, 2.20 (,. = 2l.'i) Femur JI 1M: 4 .10, 4 no (1' = 4.'~) 

TriIUflj'fIIplr. Carapau: as IUIl!; as wiue, Wilh lwu im.;Vllspio,;­
uous dorsal depress lons en median parl (one on e-aeh ,ide) and 
foor IIlCOnSplCUOUS on posterior par! (two on each slde). 
Carapace, eucullus, kgs, ilnd opisthosoma Cüvcred with 
nllme-rom rmmrlerl er~nlllp:s 3nrl tr:msll1rent !';e13e. rncllllus 
wider than long, cO\>ered .... 1th fine translucem setae, longer 
di:;n.lIy. Opi,thosoma longer than wide, targites XI and XII 
wlder Ihan long. terglle XIII longer Ihan ""1de; stermtes Xl­
XII I ",ell visible, nOI fused in compari!oOf1 with adulTs. 
Appendages and bcH:ly brown_orange, darker on opisthosomil. 
Measuremems: TOIa l length 5.00. Carapa<=<! 1.45 lon~, 1.45 
wide (wideSI part). Cucullw; 0.61 long, 1.00 wide. Opistho­
soma 3.32 long. 2.22 wlde. Legs ¡arsal fonnu la (legs 1- 1 V): 1-5-
4-5. YariJtion: (/1 - 2). One spo;imen or~nge-brown in (olor, 
¡he other brown. Totallength 4.25, 5.00 ex = 4.62). Cueullu.s: 
width 1.00, LOO (X = LOO); Campare: widlh lAS, 1.45 (1' = 
1.45); Opisth03()ma: Icngth 3.32, 2.9"7 (x - 3.14); width 2.22, 
1.95 (X = 2.08). 

Rd :ll l"1l SIJl."I:k s.-P.\'l'ui/ccdius jarochu r"'S<:11lbl~ P"l'ulwrt<l­
tus Jorotneaf! from Edinburg. Te.~as, USA, and P. pe/ae:i from 
San LUIS Potosi.l\l exico. The resemblance wi l h P. dowlheae is 
in the similar ovcrall shape and 111 the .entral spines ofpatella 
and tibia JI , but on P. jllrocno the patella is conwx \'entrally, 
whereas on P. Jorolheae it hJS a deep medial concavity; P. 
dvrot!w(Jc has patella 11 longer than P. jarodw, wj¡h hrger 
spmes. panlcularly dmally; P. jGroc/w ha;; ¡he ,pmes along Ihe 
IWO \entral rows of the tibia n la rger than 011 P. wrolheue 
(Fil: . 12), ~nrl th~t speci~s ha~ more spine.s Ih~n P j.unrlm 
Tibm JI of P. jarocJ¡o has a distal conea\'ity deeper Ihan P. 
doro/heal' (Fíg. 12). The new specie;; IS larger: the tomllenglh 
01 holotype male of 1', jllrocho IS 5.15 mm. whereas the male 01' 
f'. dororlleae is 3.15 mm long. Meta larsus III is proportionally 
IWO tim~ ¡;Iighlly longer on P. jmocho than on P. dorotlrrae, 
and the metatarsal pracess in Ihat species is curved, whereas 
on P jarocho it is sigmoidal (Fig. 13). Finall}', the lars:JI 
process on 1'. dorollreae IS S-,haped whereas on P.jürocJ/O IIIS 
J-shaped (Figs. 13, 14). 

rilE JOURf',ALOF ARACHNUL{)(j)' 

Figure 17.- l'seuootellus O::fOrl new SpCCLes. Male holo'y?c. 
Ilabitus, dorsal ~iew, Sede - 1 mm, 

The resemblance with P. pe!ae:! IS in the similar shape of 
tibia" and iJl the two ventn l ITIWS üf spines oftibia 11, bUl on 
P. jlH'ocho tibia" has ~ disml conc~\'ity deeper than P pe!l/2:i 
and Ihe IWO ventrnl rows of spines are longer and stronger 
than on P. pelae:i (Figs. 10. 12). P$eJtdoall:...\jaroclto 13 IlIrger 
Ih~n P pP/¡¡I';-i: tot~1 lenerh of holOlype male is ~ . I'i mm, 
wheleas lll<: mal.: uf P. JH!lue:i has a IUlal knglh uf 3.90 II L11L 

PselldoaUusjaroc/¡o has femur ~nd patellae II stronger than P. 
pelat:i ¡Fil!. lO). although the palell3e II of P. pelae:i has 
mOfe gnJlules venlfillly than P. jaroc/¡o. Pse:u!o(elfu~' jarQdw 

has two dorsal rows of slrong spine-s on metat¡¡rsu. " 
(Fig. 10), while P. pelae:i h3s only numerous dorsal granul~s, 
nol distllletly aligned. Pscudoccllus jarocho hns small spines 
dorsally on larsomeres 1- 111 of larsu~ JI (Fig. 10). whl1~ P. 
pelaai Ims small dorsal granules 011 these tilrson-.eres. Finally, 
Ps~ulloC2UUS jllfodw hJS metatarsu. IJI of male longer than on 
P. pefae:l. and al,o P. jarocho has Ihe metalJfSllI process 
thinncr Ihan on P. pelat:! (Fig. 13). 

Distribution.-This sped~s is known only from the tyP"" 
locality (Fig. 3 1) . 

NYIUm l his lory. AIl spedmens of P. jarocho were collected 
under Ihe same boukler. afOund!W cm III dlameter. "['he type 
localily is in pllle-oak forest, lacated in an exten;;ivc karstie 
zone wilh many rocks and boulders, 1,169 m elev. 

P~'l'III'oaffl/~ (!:ftJI( new spedes 
Figs. 17-23 

T~'pl' mall·rial.-MEXICQ: Puebla: hololype Illill:, from 
"Cuew de- Las T res Quimeras" (1 B.31168"N. 96.84589°W), 
Tlacotepec de Diaz, Municipiode San Sebast lán T lacotepec, I 
April 2000, B. Shlldc (CNAN-T0680). Paratypes: 1 female 
(C~AN-T068I t I male (CNA:"J-T0682t sam~ dala as 
hululypo:. 

Et~'mo l o&,'.-Th~ ¡;pedfie name is ~ noun in apposition, and 
refers lO thelr cave habllaL '0:1011' mean;; 'ca),e ' tn Ihe Nahuatl 
lilnguage, an aneient langu~ge currently spoken by sorne 
na ti\'e p!'"ople from Central Mexico, indudlllg the Stlté'" of 
Puebla and the mountainous region around the lype locality. 

Dillgnosis. T roglomorphic, PIlle and alongated: femur JI 
11 Ilmes longer Ihan w rd~ on males IJ-'tg. 1,). 12.5 Ilmes on 
female. Males ean be distinguished by the two velllfill rows of 
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Figures 18-23.- P.I<'IlJoulll/! o:liJli ncw ,pocies. Male holocype. 18. Cueullus. dorsal vÍl:w: 19. Lef! libia 11. dorsal vicw:!(J. Lef! leg 111. 

metatar.us and tarsal pfOCe-S<. prolater al view: 11. Ta .. al process (displ"""d posilion). prolatcra l ".,."'. r ema!e paratyp<:. S¡xrmathccae. 12. 
Alll<'TÍIJ ' ~icw: 23. PUMC' ;"" ,·it:w. s';ak:~ - I !lH" (Fi~ IS- 20), 0.5 mm WLg~. 21- 23). 

sh(lTI spines on rhe rhin lihi:le 11 (Fíe. 19); rhe r:lr<;al proce.ss 
.... ider d lsrally and evenly eurved (Fig. 21); by Ih: d ismlly 
bifurcated acressory piece of Ihe tarsal process (displaced 
position) Ilnd by Ihe shllpe of cucullus (Fig. 18). Fcmll.lcs c!ln 
be distinguished by the small and douole rounded spennathe­
cae (Fig¡;. 12, 23). 

Dl"Sfriplion.-Male ( Iwlol}pe) . Campace: Longer than 
wide. noticeabl} wider posteriorly, near coxae IV: covered 
wilh munerous, long, translucent setae (F ig. 17). Median 
loneiturlinal fl"0O\'e rlisrinct; nor<;al c.onc..'Ivity poi11l_;;h:lperl , 
Joea ta! in posterior pan of longiTUdinal groove (Fig. 17). \Virh 
four inconspiCllom marginal depressiom. 

Cucullm: Wider Ihan long, with numemus rounded 
granules. larger Ihan those on cara pace. Long translucent 
seu}e, incre!l,ing in ~ize disw.1ly (Fíg. 18). 

Chelicerae: F ixed finger shorter than movaole; fixed finger 
with six t~th. d istal tooth longer th3n others; mov3bl~ finger 
with sevt:1l t<:<;:lh, b¡¡>al tuutll h.llIgt:f th¡¡1l uIII<:fs. 

Su'mal regíon: Cox~.e I meel Ihe trÍloslemllm diHally; (,ox~.e 
11 meet I1 ~ Iong anterior founh, coxae 11 considerably longer 
and W1der than others. 

Pcdipalps: Troch!lnTcr 1 wilh numcrous roundcd gmnulcs, 
Irochanter 1 Wlth rounded granuks \entrodlstaJJy ..... emur 

C' lnM ni ,;¡~lly , wirholll rollnrlerl er~nllles Ti¡' i~ with fe\\' , 
roundoo granules ventrodisrally. Femur and lIb.a .... ith 
numeraus trallslucent setae: on femur longer ventnl ly. on 
libia longer dislEll ly. 
Le~: Femora I- IV wrth lew ventra l spmes. Femur 11 ""1der 

Irnn olhers (Fig. 17). T ibi!! I !lnd " wilh few "enlml spines, 
longer in tibia 11 (Fig. 19). TIbia 111 and IV wit houl spines. 
Melatarsus I with few dorsal spines. Melalarsu. 11 with 
numeraus ventral spines. Mel3tarsus 111 witl10m granules, 
m~t~13n;m IV with fe',\, rlors~1 ~pines ni,tally. 

CUpUI¡¡ lury a pp¡¡r¡¡rus: M.:tatarsus wilh m<:t¡¡l¡¡fSilI prl.JU:SS 
long (F ig. 20). Tars~ 1 p roce,s wide ~nd cur'led (F igs. 20. 21). 
Lamina cyathlfonnis oftarsomere 2 with sllghl noteh bllSllIy 
( .... tg. 10). 

Opisthosom!l: Longer trnn wide (Fig. 17). Covered llni­
fOl1l1ly with numerous, small tnnslucent setae dorsal and 
ventrally. Tergiles X I and XII wider than long, tergÍle XII I 
longer ¡han wide (Fig. 17). Lateral tergites longer ¡h~n wide 
(Fig. 17). All tergile. with nu merom small, roundc-d granules. 
Tergires X I-XII ' with pairerl shalIow concavities. 

Coloration: Cucullus. carap~ce. and opisthosoma brawnish. 
opisthosoma dllTkcr. Pcdipalps !lnd leg, lighl brown. Icgs 11 
darker. I"arsomeres on aU legs pale brawn. 
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Me:l~lIremenl~' T nml lenelh (Cllrllj111Cf' + 0j1i~lhosom3 + 
pygidium) G 70. Carapace 2.00 long, 1.90 wide (wide~1 pan). 
Cucullus 1.00 long. 1.63 wide. Opistho>Ol11a 4.70 long. 2.66 
widc (widcsl part). Fcmur 11 lId: 10.25. Legs HI.T>al fonnula 
(legs I- rvl: 1-54-5. Leg length;;. 1: coxa 0.%/ trochanter I 
0.651' Irochanler 2 -1 femur 2.501 p~lella 1.05/ tibia 1.751 
metatarsus 2.00/ tarsus 0.821 total 9.75; 11: 1.05/1.00 /-/4.10/ 
1.951 3.001 3.051 3 251 17.40; 111: 0.901 0.801 0.951 2.551 LlO 1 
1.501 1.271 1.G5/ 10.72; IV : 0.801 0.83: 0.86.' 2.851 I.IGI 1.951 
1. 7{j¡' 1.55/ 11.70: Pedipalp: 0.831 0.5(JJ 0.451 1.2&1 -1 1.881 -/ 
0.2315.17. Leg fonnula: 2431. 

Variation: (// = 2). Ho!O!ype male darker than paratype. 
Paired eoneavilies on lergiles XI XII I less ineompieuous on 
paratype than on holo lype. Total length: 6.40, 6.70 (x = 5.55), 
Cueullus: widlh 1.55. 1.63 (x = 1.59), Carapace: wldth 1.85. 
1.90 (x = 1.87). OplSlhosoma: lenglh 4.70, 4.71 (X = 4.705), 
wiillh 2.<;7 , Vi, ( .. = 2.n l) . Femllr 11 Ilrl: 10. 2S, IO.7.~ (l' = 
10.50). 

Felllllle (parat}pe;: Diffen from male as follows' Femof3 1-
IV with fcwer Il.nd smallcr v~ntl1l1 spines. T ibiae 1, III- IV 
wl!hout ventrnl spmes. "]'Iblae 11 \\1th lewer and smaller 
ventral ~pines. Slerniles XI, XII and XIII with paired dark. 
lhin depressions. 

MeasuremenlS: T otallength 6.50. Carapace 1.90 long. 1.85 
",ieh:: (wiu.:.sl ¡mrl). Cu\:ullw; 0.% IUl lg, 1.53 wiu.:. Oplslhu­
soma 4.80 long. 2.81 wide (widest pan). Femur 11 lid: 11.42. 
Leg, IJr>a1 formula (legs I-IV): 1-54-5. Leg lenglh;;, 1: coxa 
0.951 trocllanter 1 0.63l trocllanter 2 -/ Iemur 2.4::1 palella 0.97/ 
libia 1.801 melatar.ms 1.921 tarsuo 0.161 total 9.48; 11: 1.0&1 
0.951 -l 3.97/1.77/2.901 3.03/2.95/16.65; 111: 0.90¡ 0.75/0.861 
2.73,' 1.10 /1.821 LOO,' 1.26J 11.02; IV: 0.8J} 0.S5/ 0.85/2.861 
1. lli 1.92/1 781 1.38/11.58; Pedipalp: 0.83/0047/ 0043/1.33/ -1 
1.(¡li _/ f1. 2(v' .~ . 21 . l .ee f()rmll l ~ : 2411 . 
Rd~ l l'l.l sl'l-"C i\,;.-P.'e:uloUól.'u:1 u::/Ulf n:St:lIlble~ P. umrfuf 

from Cueva de Los Sabinos. San Luis PotosÍ, México. and the 
olher new troglomorphic specle s descrilxd below (see discus­
slon In the descnpltons of those spec!eS below). I'seudocellus 
0;10:1 is longer lhan P. osorfoi: Ihe 10131 lenglh (carapJoo + 
opislhosoma + pygtdium) of P. o;tolf is 6.55, where3s P. 
Morioi is 5.50 mm long. " is s lmi13r \O P. o.lOrioí in lhe- .hJpe 
uf lit", spiJl~ uf tibia 11 VI I Ih..., mak, bUI Uf] P. u::wtl lit", 
spin iform gnnu les are bigger than on p, osorioi (Fíg. 19). T he 
cucullus is more rounded on P. 0;1011 th3n on P. oliOfioi 

(F ig. HI). T he ocular areas are VISIble In 1'. osolioi. bUl In 1'. 
0;:0:1 Jre nOI presenl (F ig. 17). T he meHltarsal process on P. 
0;1011 is straight diSlally, whereJS on P. osorfO/ i¡ is hooked 
3nd .horter (F ig. 20). Melalarsm on leg 111 of m31e P. 0;/011 is 
rectangular, whereas on P. osor fo{ 11 IS ¡riangular. T arwmere I 
of lee ilI on m:.le P {¡u nll i ~ proporl lon:'lely lone;er than on 
P. o:;orioi (F ig. 20). The blsa.I¡Hn of larsal pl"Ocess 15 lclllger 
on P. o;totf than on P. osorioi (Fig. 2 1). Finally. ¡he tarsal 
proces, on P. o;/Olf is widcr Ihan on P. 03orioi, IInd Ihe lip is 
lhin and straight in P. o:IOt/(F igs. 20, 21J, and on P. osmiorit 
is wider and curve<!. 

Pseudocdlus o:lO(l is the founh known ;;~ in which temur 
II IS twic.- as long or longer th3n Ihe carapact'" on adult males, i.e., 
wll ich slmws plOnounced rroglomorphism. In dec,reasing ord...,r of 
relat ive elongation (Femur " U Campace L). rust comes 
PsetKÚJcellus wejcae Cokcndolphcr & Enriqucz 2004, from 
Cebada Cave m lJebze. wnh a ralto of 3.5. followed by 1'. 

TH E JOU kNALQF ARACH NQlQGY 

Figure 24. - P.I<"Iu/i¡ ceilllf plal/:ic,1:; ncv. spcc i~s. Male bo!otype. 
l-labltus, dorsal vicw. Scalc - 1 mm. 

sbordolli from Cueva de Las Canicas, Chiapas, wilh a ratio of 
2.44, Iltt:ll P. u:lúl/Wilh <l raliu uf2.1, allu (milil)' P. redddfifrulll 

Cueva de Los Ri<;cos. D urnngo. wnh a rnllo 01" l.O. Compared 
wilh r. (;;to/f, in P. ojorioi the ralio i~ only 1.84; and in olher 
cavernicolollS. but slightly less troglomorphic ,pecies. lhe rat io is 
ewn 10INCT, as follows: in P. bolr.-ari from Grmas de Zapaluta, 
ChiapJs 1.8; in P. s¡{raiArrnas 1977, from Cueva da PirntJ, Cuba , 
il is 1.7; in P. Ixmetifrom Grutas de Cacahuamilpa, Guerrero, il is 
1.5, as it i~ in P. fH'ur:.'I!Í fm m lh", YUl:alall Pt:ll ill~ula. 

l1i" frihLl fi rlll.-Th i ~ specie~ i~ known only from Ihe type 
localily (F ig. Jl.1. 

Natuml his tory.-Cueva Las Tres Quimeras was explored 
by the SociétS Qu¿bécoi5C de Spél¿ologie in four scparlllc 
expedtllOns from 2005 10 2oo'}. The entrance IS at 1,44U m 
elev.; I1 is 5,212 m long and drops 10 a deplh of815 m below 
entrnnce leve!. The ricinuleids were mo;;! abundant doser 10 

lh~ Ióllrf3c¿-, where Ihere were slill big pieces of ,urfac!'" debris 
and insecls noa ting in Ihe water. llley were fourKl 011 gnvel 
pi les close to th~ water level ¡Beverly Shade. collxtor of the 
lypcs, pen. comm., January 2011 ). 

"~¡'fldíJ('l'IllI~ pl lfwh'ki new speci~s 
Fif~ . 24-~O 

Pseoooceliu.\ sp. no\". 1: Cokendolpher & EnfÍquez 2004:'1). 

'1')'1)(" llIatrria l.-M EXICO: ())ahuifa: holotype male, Cueva 
Sasap~nl13, Rancho us Pilas. I JO km WS\V de Ciudad 
Acuña (28.816667"N, 101.00()(rW), 23 Augllst 1997, D. A. 
HC'"ndrickwn, J. KrC'"jca , J. C. BroWl1 (CNAN_T Q687). 
Paralype: I fel1lJk (CNA :\I-T OG88), same dJla as hololy¡:e. 

Etymology.-Thisspa:ies dedicate<l to Dr. Nonnan 1. Pbtnick 
(American M uscum of I"atural Ilh IOry), for his contribulion 10 
th~ );:oowledge of nClnuletds m the New World. 

Dingnosis. Male, e[ln be dislinguished by a granulo;;e 
prolateral hump 011 tibia I (Figs. 24, 26); by the long femllr " 
(F ig. 24J, 10.5 limes longer Ihan wide; by having melatarsal 
prul"t:~S lUlIg, slt:uut:r <JIu..! <.:urvro tliMal1y (F ig. 271; <lUU by 
h~vinf the tllrs~l proce~~ wilh ~ ~harp h~s~1 ~nrl (F ie. 2R) 
Fcmalc3 e~n be disl inguishcd by ¡he long and distally roundcd 
,penmthecae (Flgs. 2'}. 30). 
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Figure'! ~5-J(J.-l'S<!Udo cd/u. p/a¡IIicki roew . p;:cic •. Malc holot)·pc. 25. CucuUU'I. donal vicw: 26 Le ft tibia 1, ." ntra! vi"w; 27, Left Icg 111 , 

rnctatarsus and u"aI pn:x:css. prolatcral \"Iew: 2~, Tarsal process Idli placcd ros llLon). prolatcral VICW. Fcrnale p,a ra tyJ:C. Sper mathccae. ]!jo 

Ante, ior vi" .... ; 30. Posteri or viow. Scnb¡ - 1 mm (Fig>. 26 28), O 5 mm (F igs. 25, 29, JO). 

I)cscrlp tlOlL-Male (Jwforype) : Cara pace: Longer Ihan 
wide, wider J>06teriorly near eox:ae 111. Evenly pilted, with 
few rounded granules present along Inconspicuous dorsal 
d~prcssion : one central, l\\"O on mcdi~n pllrt (one on e8eh side 
of midline) and ¡WO on posterior part (one 0 11 each side of 
midline). Covered wi th numerous smal l, translucent setae 
(Fig. 24). Ocular a reas l()Ca tea alons eox:ae 11 and 11 1. 

ClIcullu;;: \Vider than long. E \·enly pittOO: with few. 
seancrcd smllll round granules b8Mlly (Fig. 25); eovcl\!d with 
smal l tran;;lucent seue, sorne longer than others (F ig. 25). 

Chelilrrdc; FiAed fi nger shuner Ihall ll11nabk Ldl Ih cu 
fin ger w1th . ix tet'th , riShl finger wilh five leeth , the la H two 
teeth longer than the others on both fingen. Left movable 
finger with fi ve teeth of differem sizes; righl finger with fj ve 
teeth o basal tooth dlstmctly longest. 

Sternal region: Co.'lae I meet uitosternum in a s ingle point: 
coxa€" 11 meN it along ant€"rior Ihird, COXIIi'" JI longer th an the 
others. A II cm:ae evenly pilted, withoUl granules. 

Pedipnlps: Cmm evenly pine<!. Trochanter 1 pilled, wilh 1 5 
granules dlstalJy. T rochanter 2, lemur and Ubla evenly p1llOO. 
without gra nules. AII segments covered wilh translueent ~tae, 
~horler on lihia; rihia rli<;tal ly with a few selae lonfer Ih an on 

ulht:r ~gl1Lt:fl ts. 

Legs: Coverect with sffiall tran;;lucent setae. All segments 
elongate<! and thin , evenly pined , wlthou t ~pmes and granules 
(Fig. 24), exrept granules on retrolateral pan of coxa I and tibia 
I with 8 granulose prokllcm l hu mp (Fip. 24, 26~ Tanu~ 111 
covered ventra lly wi th llumerous.long setae. Tarsal claws long. 
Tani I alld 11 wÍlh a distal projection between Ihe tarsJI claws. 

Copubtory apparatus: Metatarsus elongate. conical; meta­
tarsal process elongate, CUlVed distally [Fig. 27). T arsomere 2 
clongatc, squarc (F ig. 27). lIIminll cymhiforrnis oftarrom~re 2 
tri Jngular (F ig. 27). T arsal process ending in thin tip (Fig. 27). 

Qpislhusuma: Lun!;.:r llmn wiue, widt:S1 al miupui!l l alullg 
lerglte XII (Fig. 24). PiIlOO, wÍlh few small g ranules anteriorly 
on tergites X-X II and fi rst two ma rginal tergites (Fig. 14-,. 
Tergite X I wider thnn long. lergites XII and XII I longer thnn 
wlde. Sternlles evenl)" pltled, on sternttes XI and XII qUIte 
conspicuously. PygidlUm basal segment distal ly wi th small 
dorsal notch 

Coloration: Cucullus, cara pace, pe<!ipalp;;, a nd CO'lae of legs 
pale omnge. T rochan ters I and 1I omnge, trochanters II I nnd 
IV pale orange. J-'emorae. patelJae, I1b llle and metata rsl 
brownish, on each segment paler distall)" . Tarsi pale orange. 
Opi~tho~om3 yellow;,h, ,tem lte, X I ~nrl X II llark or~nee . 

PygiU1UJIl bruwllish. 



137

'" 

\ 

Pseudt>celIus chankin • 
~eud(}ce/Ju.~ j llfflchn .. 

PseudocelJus oVad • 
~'f!urJvcellw; plulni¡;/¡i. 

31 

T I'IE JOURNAL 01' ARACHNOLOOY 

N 

A 

Fisu", JL_ D i. trómÍL>n ."c""d, "r PUI"I()C..JI'H dUlJIkin. P jal'íJ.(¡"'. P. Ir/DII and P. plarnicki. 

Me~~urements: Total length (car~p~ce + opisthosoma + 
pygldlUm) 6.2U. Carapace 1.70 long. 1.5.5 Wlde (wlde;;! pan). 
Cucullus 0.87 long, IA2 ",ide. Opisthosomll. 4.30 long, 235 
wide (wide;;! pan). Femur 11 lId: lOS!. Legs tafsal formub 
(kg. ¡- IV): ¡-54-S. Leg leJlgth., J: CCXJ 0.801 tro:haElter 1 
0.611 trochanter 2 ./ femur 2.301 patella 0.821 tibia L6Y 
JJlt:UI~ThUS 1.77/IHSllS O.73/Iul 1.1 8.68; 11 : 0.901 ü.SOJ -1 3.671 
1.45/2.651 2.521 2.37/ 14.36; 111: 0.81/0.70/0.8112.451 1.071 
1.621 1.251 1.4 51 10.16: IV: 0.73/ 0.781 0.761 2.85/ 1.051 1.9ü1 
1.751 1.27/1 1.09: Pedipalp: 0.71' 0.47/ 0.3:1' 1.32l-lI.&O:I·} 0.301 
4.91. Leg fonnula : 2431. 

Femde (parmype) . Dlffcrs fmm mnJe as follows: T ibia 1 
wllhoUl granulose prol31eral hump. Chehceral fixed finger 
with fhe leeth, distal tooth longer than Ihe olhers. Doth 
movaole tingers of chelicerae with five 1~lh. decre3sing in siR 
disul ly. Cucullus, carapace and legs browll. Opisthosoma, 
lereil .. ,~ ~ntt .<.Iernile.~ onne~; ~1",rnile XI "'1ler lh~n Ihe olher<.. 

Meamrements: Total length 6.40. Cara¡mce length U12, 
widlh 1.67 (wide>! p3rt). Cucullus lenglh 0.85, width 1.40. 
Opi;;thosoma length 4.55, width 2.50 (widest part). Femur 11 11 
d: 10.71. Legs tarsal fonnula (Iegs I- IV): 1·54·5. Leg length~, 
[: CQxae 0.76/ trochanter I 0.5& troch3nter 2 -1 femur 2.37/ 
¡mtcll~ O.'XJ/libia 1. 751 mct~mrsus 1.851 tanus O. 7Q/I(){1I1 &.g'); 
11: 0.951 o.gOl -/ 3.75i 1.50/2.65/2.55/2401 14.60: 111: 0.861 
0.631 0.7}! 2.651 1.06¡' 1.77/ 1.701 1.18/ 10.58; IV: 0.80.1 O.7S! 
0.8OJ 2.901 1.06/ 1.96/ l.oo'! l.27/11.J7: Pedipalp: 0.75.1 0.47/ 
0.4:/1.46/-/1.921 -1 ú.}SI 5.38. Leg formu la . 24}1. 

Rrh tNl "1k'O í'S.-P pt-lIl1irkire<;em Ne, P mnrioifmm r.llev~ 
de Los S3bino;;, San Luis P(){osí, Mé"<ioo, and P. o:(O¡( from 
Cueva La.~ Tres Quimeras. Pueb!a, México. The resemblance with 
P. osorioilies in the overall sha])!, ooth are brge spedes of ;;imilar 
sile, elongatoo appendages: P. plalllicki has a totill length of 
6.20 mm whereas P. osorioi is 6.jO mm long; hmvev<!f. P. p/atmcki 

has the body 300 appendages evenly pined aml with very tew 
granules. wlnJe 1'. osorioi IS not pllled aOO has numerous granue;;. 
On P. plalllickithcclICu][m is oval (Fig. 25), whcreas on P. ol/o"¡oi 
it i~ ~ntagonal. Tilia I on P. pla/lllcki ha~ a grnnulC6e prolateral 
hump (rig. 261 which i~ lacking 011 1'. osorioi; tilia 11 on P. OlOf"ioi 

has ventral ~p·ne~. whelPJls on P pllllllid:i it hch ,pine.~ 300 
granules (Fig. 24). Both species resemble in the shape of the 
copubtory apparatus of leg 11 1 of male: P. pl"micki ha;; Ihe 
metatarsal proress thinn~ than P. OSOf':)t, finaly, P. plillll;difha~ 
the larsal pro.."eSsI\'ider on thedisml hillf, wherelS on P.osorioilhe 
tarsal process i;; slender and oonical distaUy. 

Ps('!docc!ius plalnirki is .imllar 10 P. o:/ot! in ovemll shape; 
also. ooth species have elongated appendages and .imllar ,ire, P. 
p/lllllicki is 6.20 mm long, whcrca3 P. 0:/0/1 i5 6.70 mm (Fig3. 11, 
24). Tibu I on 1'. pfafllicki h3S a grnnulose prolJternl hump 
(l'igs. 24 , 26), while 1'. O:IO¡{ has libia 1 with spines ventrally aOO 
v:ithall! a granulose prolateral hump (Fig. 17): tibia " on P. 
0_101/ has spilles '·elltrally (Fig. 19), where<ls 011 P. plumirki it 
lach ~pine~ 300 ~ranllles (Fil;!. 24). The met3t3T.<.:I [ prOCi".~~ on P 
p/allllckf fs sl!nd<!f and curved distally, whereas on P. o:IO/f it is 
conical and maight distally (Figs. 20, 27); Ihe tarsal proces. is 
thinner on P. plalllickithan on P. O:lOl/(Figs. 20, 28). Finally, Ofl 

females Ihe shape of the ~pemuthec3e is very different betW?efl 
P. platnickl and P. 0:/011 (F igs. 22, 23, 19, .(0). 

Distribulioll. This species is kllown on ly from lhe type 
locaht.,.. (Flg. 31). 
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SEM ARNAT , Mexico, 10 o. F. Frandre. P arlial fin ~ ncial 
5uppon was ro.,ú,ed fmm Bioclun, S. A. de C. Y., fmm 
CO NACYT, Me.xico (project No. COI-04J/BI to Dra. Elen~ 
Alvarez-BuyUa) alld from lhe National Science Foundation. USA 
(projecl NSF BIO-DEB 041345] 10 Dr. Lorenzo Prendini). 

LlTERATVltE ClTED 

AppLegale, A.D. 1999. ArcViewGIS Versión 3_2 Environmental Sy.tem;; 
Rc>earch Institute, loo. , Ncuron Dma. !ne. , Redl:mds, California. 

Bu:ivn y Pidl~ilL, C. 1946. Ihlltf.~u <.le UII 'IUevU Ri"" lI llliUeu e ll d 
México Ccn!ral. Cirucla 7:14-2 & 

BOi13ldo , A.a. & R. ?into-da·Rocha. 200] On a new species of 
C')'plOcí'IIJS from the Brazilian Amazon (Arachnida. R ici nu~ei ). 
Revi.ta [bér~a de Ararnología i: 103-\0& 

Bo:cro-Trujillo, R. & G.A. f'ércz. 200&. A ncw spccics oC Cr)rl= .II,n 
¡Amdllli<.l,,- , RicilLub) fmlll uUllII"'~"'l~nI CululllUü. JUtlmal uf 
Anchnolegy ]6:468--471. 

Bo:ero-Trujillo, R & G.A. Pércz. 2009. A new srecies of Cr)p/octllrlf 
fA rachnida. Ricinulei) from the Kofán Tcrritory in southweslern 
Colombia. ZQOtaxa 1050 S6-M. 

Cokendolphcr. J.c. & T. Enríqucz. 2004. A uew ,[>Ceie" IInd record<¡ 
uf P" e,ul<H:dilL< (Amdmi<la: Ri<;illu:ci; Rici<lui<hJac) fWIII ""ve, in 
Yocatán. Mexro and Beli2e. Texas Mcmorlal Mu,eum. Spe!co­
lo~cal Monographs 6:~5-99. 

CODke. J AL. &. M.U. Shadab. 1973. New aOO litlle kllown 
,icinuleid. of tlr gen"" Ü ypION II'H (Arachnida, Rieinu!ei ). 
Ame,ican Mllseum Novitntzs 2530 1 25. 

G~"T lsdl , \O/ J . 1971. Tlu''''' ue"," ,-¡úllul<,~<b Cmlll M,aicall "",.,:, 
IArachnida, Ricinulei). Bullenn 01 the ASS<Jciation re r Mexican 
Cm'e Smdics 4:1 Tl- I]5. 

Gcr tsch. W. J. &. S. Mulaik. 19]9. Repon on a new ricinuleid ffOm 
Te~a,. American Museum Novitat..,; 1037:1 _5. 

1·larvcy, M.S. 2002. The neglccloo eousins: "ha! do wc knO\\' about 
III~ ,"",Iler ar~dllli<.J..; mu:n? JuunJaI uf Amcllllu l"I:\Y :'0;357- 372. 

Ilarvcy, M.S 20lH. Cataloguc of lhe Smallcr Arachnid Ordcrs of the 
World. CSIRO Publishing, Collinwood , Victoria. Australia. 

Naskrcdli. P. 200S. A ncw ricinulcid of thc genus Ricinoidcs Ewin ~ 
(Arachnid~. RicinuLei) from Ghana. Zootaxa 169&:57_64. 

Pinto-da·Rocha, R. & A.B. Bonaldo. 2007. A nC\" 'IXeics of 
Cr)p/oallru (Ara·:hnida. Ricm ulci) from Oriental Amazonia. 
Zootaru 1~!)~:4 7-51. 

Pinard, K. & R. MitehdL 1972 Comrurative morphology of the lifc 
s:a~cs of C'J'plOcellus pellN':i (Arachnida. Ricin ll lc i). Gra<luatc 
Studies Texa. Toch Unive,.i'Y- Tna. Tech P ,..";,, lubbock, Tcxas 
1:1 77. 

[,Iamick. N. 1. & G. l' a! •. 1982. On a oc,," Guatemalan l'"""d.xdlt¿. 
(ArJchnida, Ricinlllei). American Muscum Novitmcs 2i33: 1- 6. 

Plamick , N. 1. & L.F. Carda 200S. Taxonüm:c no:cs on Co~mbian 
Crw/oallru (Arachnida. Ricinlllci). Journal of Arachnology 
]6: 145- 149. 

Sd .-1"n , P A 1\)1)): Rev" Ífl n "r rhe f,,~,il ricin ll lei.-h. Trnn<M;!i"" .' "r 
the Royal Socie!}' of Edinburgn: Eanh Scicnces 83:595 63-1. 

TerueL R. k L.I'. Arma<¡. 2008. Nuevo P",,~ilru ptamick 19SQdc 
Cuba ,,,.iclll~l y IIU::V", n:l:\i>lm, <.le I'.",uú,,-dlu.< p<I'(U",.",,, (CU<Jh 
1972) (Ricinulci Ricinoid ldac). Boletin de la Sociedad En:omoló­
gica Aragoncsa 4]:29-3]. 

Tourinho, A.L & CS. Azc'lcdo. 2007. A nCW Amazortian C,ypw­
celllLr Westwood (Arachnida Ricinulcl). Zootau 1540:55-60. 

Tourinho, A.L. , N.I' Lo Man.Hlln~ & A.B. Bonaklo. 2010. A n~ 
spcc ics of Ricinuki of (he gen"s Cfyp rocd/ .... W."twood (Aroch­
nidal from nonhem BrilZd. Zootaxa 2684:G3-G& 

Tourinho, A. L. & R. Saturnino. ~O 10. 00 Ihc Cryp/Ot'ef.u.r pakor rJm 
and Ü'yplocí'!llIs adisi ~oups. and dcscnptlon 01' a ncw spcc:es 01' 
CrWloallru from Brazil (Arachnida: Ric inulei). Joumal of 
Arachnolo~ ]8:425---432. 

Mam¿, cript rl'cí'i,'I';/ 23 Jam",,)' 201 1. ,c ,;SI'!i 8 April lO! l. 

Appendix l.- Material cxamined to makc thc key for idcmirlCation 
of M"úcan P"C1IÓ;JCí'!I,,~ .. 

Pserufoce/IIIS hOlll'li: Mé.üco: Gucrrero: 1 ¿ (CNAN·Ri(()()9) from 
Gruta de Acuitlapan (cave): 1 'i (CNAN·RiOOI O), samc location: 1 ,; 
(CI\AN.RiOOll) f,om Gruta de la Maripo<a, Tetil"'c (cave}. 1 ~ 
(CI\AN-RiOOI2), ""me l<>cmion. 

l'sc,,,I« ,dI"$ gu u e/,i: México: Vcraeruz: ]~, ] nymph ! (CNAN· 
RiOO01) from Estación 8iológica de la UNAM " Lo, Tuxtlas" (litter ). 

PSl'Iutocelllls ruorioi: MéXICO: San LuIS f'OtoSI: 3 ~, 1 nymph 
(CI\AN·RiOO04) from Sótano del T igre. S i~rra dd Abra (cavc); 
Tamaulipas: 1 2 (CN,>\N·RiW(J8) from Cueva de Quintero (ca\C). 

P.",¡¡{",'~/",< I'¡w .~i· Vléxi",,' Qn in r"n ~ R",,' 1" (CNAN.RiilOn) 
f,om Cavem;! ··Aktum Chen" (cave); Yucat:ín: 2 .; , 4 ~, 12 nymf'hs 
(CI\AN·RiOO07) ffOm Cenote Mayap.an (C/lve); 3 .o, 2 Q, 2 nymph ! 
(CI\AN·RiOOI4) flun] AuIlulI 1>''''11, 1.3 lm SE uf Sall Fmn"i>cu 
Grande (liuc r); 1 ó. 2 '< , 1 nymph ICNAN·RiOOI5). >amc kx:ation:'¡ ~ 
(CI\AN·RiOOI6) fmm Ccnote Xcoplicl, XooptieL 4.5 ~m SSW DzeaL 
(ca\C): 6 ¿, ] ~ . 3 nyrnphs !CNAN·RiOOI7) from Actun Olcm. 1.4 ~m 
N Xbohorn (titter): 2 a. ] 2, 1 nym ph (CNAN·RiOOI8) fmm Acmn 
Yax. 5.2 km SSW Kaua (cave); 4 Q, 2 nyrnph. (CNAN.RiOOI9) from 
Grutas de San Daniel , 1. 6 kOl N ofQuimana R()() Plaza (cave). 

~"u,h',,/II1~ p;:1""oi: M"Aic,,; Tmu,,-ulil''''': 2 0 , 2 >, ,¡ " )'1111'11, 
(CI\AN·RiOOO5) from Cueva de la Flor ida. Sicr ro de l Abra (cavc'!. 

PserukJcellllf spillorib!a/[¡: l\léxlco: Cluapas: 1 ó (EcürAAK· 
RiOOOOI). 1 ó(ECOTAAR·RiOOOO21. 1 2 (ECQTAAR.RiOOOO]), 1 ~ 
(ECDTAAR·RiOOOOi), 1 ~ (ECOTAAR·RiOO(09) from Unión 
Ju:í.cz, Talqruan e (cave). 
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A ne'" species of the spider genus Pomboa Huber (Araneae: Pholcidae) from 
Colombia 

ALEIANDRO VALDEZ-l\IONDRAGÓ~ 
CoJ~ccJÓn Ndcfo w de Ardcmd05, [).,pdrtdm~nro deZoo/og!d, Ill5rir uro de lJ¡ologílJ. ú"ni,-crsídttd N!JCXJflal AUlónon H de Afb.ico 

(UNAM). JeT Circtliro etlerior:<in Apanado P= taJ 10-15J C ? 0./51 0, Cíudad Unfvnw taria. Delegación Co/oac<Ín. Ciud'ld de 
México, DisfrilD Federa!. MéJ,jw. E-mil i}: lacmaaans@~ahoo.com.mx 

T he ,pider genus POmlJ.o.7 Huber. 2(){)() (pholcidae : M:odi, iminae) . ,ndudes Ihr ~e spe~ies. ~1l [mm Colombia: P c.-di 

Huber: P pallida Huber: and P quindio Huber (Platnick. ~0 12 ) , The ~ piders are medium-size (1.7-3. 3 mm). and .ho\\' 
only digll! ,<"xual dimorphi~m (Huber. 2 000) _ Th¿> lllonophyly of the gell' I, i .... llpported by the widely cur ..... d plOCllrSl1 ~_ 

In P paJ/ida and P quindio. rhe proCllfSUS bears a dorsoproximal spine thar 15 ac,ompanied by m¿>mbnmolls ti"-,nges 

(Hubel'. 2000). The Ie lationship, ofthe geIllls are not yet dear (Huber. 2011). In thi;¡ paper a tom1h species oí" Pomboa is 

described. 
The specimem .. \-en.' examined. measllred and phOIO¡¡.faph~d '.\';Ih a ~ikon S}v1Z645 Hereoswpe. All meamrements 

¡tn: in !IUI!. MdlJO<.h of J isst:¡;[ioJ! auJ pholugl1tl'hy follo \\' VahJt:l -MoudntgúJI (:20 lO). Th~ sp..:~j¡lJ<;:ns ¡u-t dq¡u>ilt:d iu 

t:lllituol (80%) iu l[¡~ Cuh;: ~o.:iüJl Nao.: ioual u..: AriiulluOS (CNAN) uf lh..: ImlilulU dt: a iolu!lia. lJ'./A'\1. Auult:\ j¡tlil\us: 
ALE, anrerioJ' bt:ml ey:s . . ~\1E. anterior median eyes. M . membrJne of th: >pine. PA. proximal apophysis oí ,hdieerae. 

P\1E. posterior medcan eyes . PP. pore p18les. 

Pombo.1 quimbay .1 1H'W spfd f S 
F,gure. I -14 

Tri)'" m:lt"'l"ia J. COLOMBl4 : Quindío: 1 maje holotype (CNAN l 'JOlH ). [4 Vecember 2UII: A. Valdez] f)'Om 
UIll\" ~ IS idad del Qllindio. Ciudad de Annellia (lat 4 . ~54488° . Ion -75 .6619 57; 15 20 m). coll ~"ed in tropical forest imide 

Ihe lI11inrsiry campus. Pru'atypes : I female (eNAN T0084); ~ males. I female (eNAN TOOS5). MUlle dala as hoIOl'ipe. 
EtJJlJulu~y. Th<! spt:o.:ifi~ 1I~1lJ~ i ~ <t lIUlllJ il! awu,iliuJI ¡tud lt[~n; lu lh~ dlJlJi ~ JllUlIJ.' <tml ~ulllu<t l J..:g,iUIL ualUt:ll 

Quilllrnyii. [WIlJ C:UlUIUUlit . 

DiagDosis. Di ~ tin~\lished flOm P cali by the proXilllJI "Pophyses on chdica'¡¡e (PA) ",hich are IJ rgel' and l"OlUlded 

with nUlllerO\IS selac (lcft an'o"," Fig. -l). Fl'Om P quiooio by the pr~ ~cncc of smull lllld conieal apopbyscs in d i~t81 palt of 
the ehdie ~ra~ . aWQy from the fang s (tight an ow Fig. 4). From P paJ/ida by il5 thinner.long~r and cllI,-ed proCUl"SU5. with 

a dOl salla!"g~ spine in pro-;: imal par l (anow. Fig. S); this opine be,ll"s a long <-r memhane (M:) (Fig:s S. 9) . From otber 
known con¡r:ener. by the pr .. s ~ncE" of two sclerolized and clll .... ¿>d plO.lectiom d i ~tally to Ih .. ¿>mbolu ~ _ tllE" v ¿>nIral olle 

IClIlger than the clor<;~ 1 (Fig .. 7_ 9): hy Ihe el1i gynnm \'~ Ih a wicle nmi c1ltyeci ~pc,phys i -" in ,-enlfal \·iew (alTow Fig . 11): 
and by Ihe epigynum Wltlt a median hean-shaped plme and two btecal o\al plates (Figs 12. 13). 

Vt scr iptiou. :\-1.a l(' (Holotyp('). Prosoma: Pale búge. campace marginalJy with a -.vide dark. gray. arc-shaped 

pattem 011 each side (F'jI:. 2). Ocular re¡<ion ¡¡..-ay. , li.2htly eleyated (f i2, l . 3). Fona su.rroullded by wide .2:fay re~ioll. 

joinin)/ posierioI1y wirh Ihe mar¡¡inr.1 jl:ray panen! of rhe carapace (Fio:. 2) . C lypeus p..11e orallo:e. wi th a -.v ide ¡z;ray 
IUJlg,iludiual p¡tlkm (Fig, . 3) Chdi~tra<! LlOWIl iu n: ¡¡Olaln~ l l'<trt (F i)/: . 5) . uJ<tug<! plOlal<!ntlly. ([nu LIUWlli ~ IJ di :; lally 

(Fi¡r: :; 4. 5) . Stemulll dark Otallge. w:ith a gu y central pi\ltcm (Fig . G). Li\billm gray; endile~ p~ l : gray ba:;.ally alld duk 
pay distall)" ; labilull and endites white ap ically (fig . 6) . Endites wilh relrolateral apophysis (aITow. ri~ 6). Legs: e o-;:ae 

pale ~my. TrochalllCN brown. Femora dark gray. Patdla~. "billc Illld m~lalarsl dlU·k brown. Lc~s '.",th high dClls ity of 
small \-enieal setae. Tibiae and m~tatU's i with eUI" i'd setae. Talsi p31e broWIL Femur 1 wider Ih1m Ihe olhers. 

Opisthosoma: Blue. semI ¡:doblllm-. 10nf'C'r than hj¡:.:h (Fig . 1). Plate of genilal f'onopore oliye. smal!. wider tban long. 
10c Med n '!l!rally 011 median pan of opi~tho,onla _ Ventrally t\ovo bllle thin lill~ in frolll of Ihe plate of ~enit~1 gOllopor¿> _ 

ancl one wide ~l1Ci shc"t hne hehillCi il. P" 'p: Femllr or,¡nge_ conic~ l , ClIITert v entTfl lly : 11lI ~ ally with 0\".11 r2IToIMeral 
ap()p ~lys l S : -.. entrally with ~ub ·d i stal small lOlUlded apophysis (.hg . l::) . Patella dark orrulge and Ilbia browlI. Pr()C\llsns 

38 Accepted b)' W Fmmes: 11]u1. 2012: published: IJ Aug 2012 
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Ol'ange and wide b~~ally. black in the distal hal[ oí the cun·ed P,l lt (l'igs K 01). cmbolus shOlt. retrolaterally part with a 

sc1erollzed reddish Hile (Fig . la). ending neal" Ihe spemnlic apernu·e: distally with 1\\"0 cllI""I'ed sc1eIOtized projectioIlS 

(Fi¡! . n Measw"emems. Total len¡nh 3.30. Carapace 1.47Io!l¡¡. I.~O wide. Clypeus 0 . .'58 IOIl¡Z . Dismnce ALE-Pr ... IE 0.12. 

PNIE-Pl\IE 0.15. Diamela: AME 0.08. PME 0.13 Le)!: 1: 31 .32 (f~mllr 7.60 + patella 0.6ü + tibia 8 L 5 - lll ~m larS\lS 12 .60 
+ l~IMIS 2.37). liL i~ JI : 5.15. l iLi~ III: 3.90. liul<l IV: 4.95: l iLi~ ¡ l/rJ 51.25 

12 13 14 
f"I GLRES 1- H . Pomboa quimbava lIe1\· ~Jle c i es Mak (Holotypc). 1. Habim>. Imera] vit\\"o 2-3. Campact. donal and frontal Yi~w .. 
I""'p"olinLy. 4-5. Chel;cuo". f!"<lnl"] and lnl~ml.· ic·,,", le<pcCl;Ycly (I"fl ""d nghl [U"I.O\'.~ ind;;:nl" Ihe pro",;",al rOlUlded npophy,,,, nnd 
rh~ rl;~t,] CIl11;C~] ~]l<lphy~~~ Cl11 chd;ccm~ re<.l'cctn·dy). ti . Pro"""" , , -em",1 ,-;"w (,rrow ;n,;;clll,,' Ih . ''' lml",,,,.,,1 "]"'pl'}',;, "flh" 
~t:cll~ .. ). 8-i) L.ft F"!P. retrolmeral 3zd prolaleml 'le\\", re>pc~til-dy (mTOw iudic",e!' donal .. pine of procunu<,). 7. 10. 11: Lcft bulb. 
dorsal. rctrolalu.1 a"d .-e'ntml , .. i",v, rc,]>Cctively (mrc-w ¡adicaze, th. wid. ~nd ""urv"d .,.cntr",] "F<lphy,i;). Fema!c; (p,..·atypc,): ]:2 -

13. Epin'11Wn variation. ventral \iew. ]4. EpiiYIUlIl1. dOl ... <l \le\\'. Scale,: I n:.m (Fi¡. 1).0.5 mm (Fi¡> 2- 11). 0.4 mm (Fi~~ 12-14). 

Felllale (ParaIJllt-'"). (CNAN TOOB4). Similru lO ,he maleo diffelellce~: Prosoma: Clypeu~ wilh a glay longitudinal 

lin" wider than 011 Illaks. Chdicerae brown. Stelll\l1ll with a gl:ay pattern ¡¡ghter a!ld \Vider than on males. Labilull and 

cndites browll. Legs: FeIllOl1l. patdlac. l ib,a~ . Illctnlm,i Ilncl mlsi browll. \Yilh less dcnsity of sllloll \"enicnlllllir Ihlln the 

male o Leg 1 wi¡h th~ same "idlh as dIe o,hel"5 legs. Opisthosol1l<l: Blue_ paler ¡]1.'l.1l on maleo Yenll"ally widlOUI IUles or 

pattem. Epigynul1l: 'Nicler ¡han IOllg (Figs 12. 13). localed in pos terior pall of Ihe opislhosoma . nem- Ihe spumerels. PP 

o'"al. near lo eaeh olher in diagonal POÜtiOIl (Fig. JIl) . Afeasl!rel1lents. TOlal lenglh 2.8 ') . Carapace 1.20 long. 1.32 wid~. 

A NI:W SPECII:S Of f'OMIDA Zuul«Xil3420 0 2012 MH!?l,ul;a PIC~, 39 
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Clypeu~ 0.40 lon~ Dislallce ALE-PME 0.12. PME-PME 011 DúHlleter AME 0.06 PME ').12 Leg l' 22.00 

( 'i .40+0'iO+ó.OO+9. 10+1 n(1), lihi~ TT ' ~ 70. li hi~ ITT: VIO. lihifl TV .'.60: rihi~ r IIit 40.00 

VlI l" ia tion: (majes :-1 = 6. femaJes N = 2). 111er", is \'ariatlOll in th", size and shape of ¡he epigynullL In the femaJe 

paratype (C::--IAN TODM: Fig 12) the median Iteart-sltaped plale is larger IIml inlhe female pararypi! (CNAN T0085: Hg. 
13): 1ll01-e0\er. ¡nthe paraT)-pi! Ihe median piar", is nexr lO rhe l\\'O laleral onl plate> (Hg. 12). wherea'i iIlthe ollter ¡'"emale 

tln: lIlt:Jlliu l'l<ll<: is s<:piU~tnl llUlIl tlH: la l<:l<l1 pktl.:S (Fi¡.:: . 13). Mifk~. C<l l<1l'a<,;<;: : widlh 1,20·1.60 (x---- 1.39): libi<l 1: 8, LO-

9.90 (.\- 8.60): di~lallcc bcrwccll apophyscs on chcliccrae: 0.J 5-0A~ (.\- 0.41): Fenw/es: Carapace: widdl 1.25. 1.32: 
tibia 1: 5,70. 6.00: epigyll\lm : I",ngth OAO. 0.45: width 0.6 5. 0.70 , 

Lif(> hi~ to r~' :Illd hflb iht prt>f(>!"(>u cn. The speeimem were eolleeled from dleir irre!,Iular sheet webs. The 'Nebs 

were IIlflde in crevices in road-cut<;_ about 40 cm rrom the grmmd . 

Di~tl"ibll1ioll . KI10wn only trOIll lhe T)-p~ locahty. 

Al'kllowlt' l)glllt'1l h 
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Two new species of l'icinuleids of the genus PselldoceJlus 
(AI'3Chnida: Ricinulei: Ricinoididae) fl'om southel'n ~'.Iexico 

ALEJANDRO VALDEZ-MONDRAGÓN & oseAR F. FRANCKE 
Colección Nacional de Arácnidos (CNAN). 1m/flUID de Bi%gia. Universidad Nacional Autól/Qma de México (UJl.iUf). Apanado 
Posta} 70 153. C. P. 04510. Ciudad ú"nwcrsftaria . Deleganon COJ"Oc'lcán , Cd. de Mc5xico. Dis trito Federal, México. 
E-maí1: lacmac ta1l5@)'alJoc¡ com.mx 

Ab stl'aCT 

Two new .pecie, ofl"icinuleids oflhe p:enll.> PseudocelIus are described f)"om Mexieo : Pseudocellus cruzlopezi ~p. nov. 
Ji'om OaXf.ea. aud Pseudocellus IlJO'!/lrazi .p. 110Y. from Chiapas. Botil spedes are- deseribed fmm adll lt males and f~ ­

males. TIle fm;1 spe-eie ~ is epigean aud edaphomo)"phie. wheleas Ihe se~ond is ca,'emieolous :Uld Iroglclllorphie . The mUll­

ber ofkllown spedes of the ge-nus Pseudocelfus illcreases to 25 . alld Me:dcall 'ipedes to 16. ind:eating that Mexico has 
Ihe highesl diyersilY 01' rieinuleids in lhe world. An npdat<,d identifieatioll key 10 aánlt males of the 16 deseribed species 
found in Me:-.ico and sOlllhem USA is pro,·ided. 

Key words: PseudoceJ/us. ta:-.onomy. lro~lomorphism. Oaxaea. Chiapas 

Rt'sumeu 

Dos especies lluevas de ridllúlidos del género Pseudocellus son desenlas de ~'¡éxieo : Pseudocel/us cruz10pezi sp. no,. de 
Oaxaea. y Psel.ldocellus l1lonjarazi Sil . UO\·. de Chiapas. Ambl s e'ipeóes 'iOIl descritas de machos y hembras adultos. La 
primem especie ~ s epigea y ednfomórfiea. mientras que la segunda es cavernícola y troglolllódica. El número de especies 
conocidas del genero f-'seudocellus incrementó a 25. y las especies mexicanas a 16. por lo que México tiene la más alta 
diversidad de rieinúlido~ en ellllundo . "Lna clave de ideUlificacióll actlk11il1lda pala machos adultos de las 16 cspeci:s d:­
~ el"Íta s y registradas en MéXiCO y Estados Unidos e-s proporcionada . 

IlltroductiOll 

CUl"Icutly. the da5~ Arachnida Lmnarck. 1801 is eomposed of 11 ordcrs. of whieh Rieinulci is ¡he !cast di'icrsc. 

T,,·o suborders are I"eeog:nized: Palaeoricinulei Selden 1992 and Neorieinulei Selden. 1992. PalaeorieÍlll1lei is 

composed of 16 fo ssil species in two families: Cureulioididae Coekerell. I y 16 1genera Amarlx)1.5 Seldell. 1992 and 

CUlwl!ulÚe. Bm;klaUlI. 1837) aUlI Pulioc]¡~rida~ Sllltld~1 1884 (gclInd Pu/iudlt!w Snltld~r. 1884 ~¡¡d Tt!lp:.luUIUII 

Selden. 1992). Neoricinulel is represellled by a single family. RieÍllOididae Ewing. 1929 . w!th Ihe genera 

rrypfnrf>lll/<; We~tw()ooi 1 R74 P'>f'lIrlnrf'III1S Plalnick. I 9RD ~Jl(1 Rfr fnnlrlp.s F.wmg. 1929, will! a tOla 1 ()f 73 living 

~pedes (Selden 1992: Hal"';ey 2002. 2003: Botero-Tmjillo & Pérez 2008. 2009: Tourillho & Azevedo 2007 . Temd 

& .A.rmas 2008. Tourinho & Saturnino 2010: Tourinho el al. 2010: Valdez-Mondragón & I'raneke 2011: Pinto-d~ ­

Rocha & Andrade 2012). 

Mexieo has Ihe bighest diversiry of rieilluleids in ¡he world. as weH as the larges¡ number of cavemicolous 
~pedes troglolllorphie 11l0difications . Fourteen speeie ;¡ of ¡he genus Pseudoce1/us are kllown fmm Mexico. no¡ 

including the t\Yo !le',V spccies dcscribcd he)"c: P bolNa,1 (Gcrtseh. 1971): P borretl (Bolívar y Pidlain. 1942): P 
cllflnklIJ Valckz-Mondragón & Francke. 2011' P gel1schl (Márquez & Conconi. 1974): P jR/ucha Valde_z_ 

!lIlolldragón &: fralleke. lO 1!: P mitcl1e/ff (Gwsch. 1Y7t): P asoltol (Holi\rar &: Pieltaill. 1946): P oztotl Valdez-

Accepled by M. j udson: 18 Feb. 2013; published: 2 Ap" 2013 545 
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Mondragón & Francke. 2011: P pearsei (Chamberlin & Ivie. 1938): P peJaezi CCoromdo-Gutienez. 1970): P 
pjatnfcki Vllldez-~'londragóIl & Francke. 1011: jJ reddellf (Gert>ch . 1971): jJ sbordof)/J (Bri¿ulOh . 1974) and P 
splnOlibiaiis (0oodnigh¡ 8.; úoodnight. 1952). Seven of Ihem are conspic\lollsly IroglomOlphic. wilh elongated 
appendages: P bolivari. P bonetl. P moroi. P ozrolf. P plalniCkl. P reddelll alld P sboroollil. 

RicillUleids are .I!:enera lly follnd in leaf liuer alld in Ihe soil lIuder I'Od:s. 10)1:s. and ev~n lmide Ihe !l:roulld 
(Cokendolpher &: Enriquez 2004). bUl many species of ¡he gellUs Pseudocell/15 inhabit caves. and some species. 
, llch a ~ P ozcotl. have becn collected at deplh", Ofllp to 315 III bdo\'· enu-ance kvel (Valdcl-Mondragón & FrallCke 
2011 ). Currelllly. tbere are 7022 regislered caye, in Mexico. altllOlIgh lllflny of them have multlpk registered 
;!ntW.llces and are intel'cOIlll;!cted fonning long systems of cavems ( P. Sprouse. /n Iit/). Although Ihere lwve be<.'n 
mlluy \\"orks conceming the biO<!iversity of I'Íciuuleids in :\1exican caves (Bolívar y Pieltain 19oHi. Gerhcb 1971 
1977. Pittard & Milche111972. Brif!.IlOli 1973. Reddell19Sl. Cokendolpher & Eruiquez 20[)4. Valdez-Mondragóll 
& Frand:e 20 11). ¡ho\1Sand~ of caves remain ullé'"xplored biologiclIlIy. Therefore ít i ~ ver)' likely Ihat the diversity 
oftroglobitic ricillllleids ti"om :Mexico will continlle lO incr~ase as biospeleologislS explore those cn-es. 

In Ihi, work t\Vo tleW species of PseudocelJus are described from the MexicuI states of Oaxaca and Chiapas 
One is known only from Ihe mrface. collecled in Ihe gronnd llIldel' bonld-;!I"s in a u·opical rainforest. alld does 1I0l 

appen U"o)1:lomorphic. The olber is known from a kal'st cave slUmunded by oak rOl'esl: it has e1oll)1:aled appenda!<es, 
a typical llOglolllorphi>1ll alllong cave artluopo(b. 

:\'l fltrrifll fl ud !n('thOlh 

The ~pecimen~. preselv<"d in 80% ethanol. were. exmniued . measured and pholographed '-"ith ~ NikoIl SMZ645 
stereoscope. "fhe photograph~ were laken with a Nikon Coolpix S 10 V K camem w¡lh adapter for Ihe slereoscope, 
'fbe metatarsus aud farsal process of I~g 111 were dissected. ClitlOI,pOUlt dIiect. and examilled at low vacuulIl in a 
HITACHI S-2460N scanllin!< e1eclron microscope (SEM). AllmeasnremerlB are .2iyell in llu1lime!ers ¡lIld were 

made following Ihe procedures of Cooke &: Shadab (1 973). \Ve named Ihe segments of Ihe legs following Gensch 
(1971). lhe names of copulalOly ~lmctlU·e", follo\\' PiUard & r-.,ütchd l (1972). 

The Nikon S:'\-"IZ645 stereoscope was used 10 make d.rawings of the spermathecae. AH St11.1ctm·es photographed 
and dra\Yn undcr thc slcrcoscopc wcrc subm~rgcd fint in gel alcohol (twailablc cOIllIllcrcially a~ !l hand dCflller), 
lhe consislency of dle gel allO\\'ing ¡he illlmobilizalion and posítiolling of the SllUctme. The struclUre submerged Íll 

the gel alcohol -.v~s then co\'ered with liguid elhanol 80010 lO minimize diffraclÍon during examilllllion alld 
photof!.raphy. The map wa~ Ill~de withArcView GIS Ver~ ion 3.1 (Applegale 1999). Im~ge, were edited wi¡h Adobe 
Photoshop 7.0 , Al1 ¡he specimem ~re depo>ited in Ihe ColecCIón Nacional de Anicnidm (eNAN). at ¡he Instinno 
de Hiología. Uni,·ers idad Nacional Autónoma de México (U.\IA_\'I). 

l'o'lorpbological abbrevialions us~d in the descriptious are: AP. accessory piece of ¡arsal process: LT. lamina o f 
larsomer~ 2: MTP. ll1elalarsal process: S. ,permalhecae: TP. larsal process. 

Taxonomr 

Family Rkinoidid ar- Ewing, 1929 

(;f-nus Pseudocelius Platnick, 1~8U 

TJP~ \pefif~. PseudoceJlus davtheJe{Oel1sch & l\h,lúk ¡ 939), 

K t'y to ~ dlllt maIts of P Sl'luJOClll/llS sprd ('s f¡-om \lIex:k o aud USA 

TroglomOlphic ~pecie .. wiü all ap¡:e!Lda,!!e~ don,!!ated (fig: . 14): f:mm' JI altea"" 1 . ~ x lon!!-Cf 11m!! cmllpace: tibia U long:r than 
C3r3p3>e. 
Edaphomoplti~ <,pecies Willl ,hon appenda.2~ (LIiZ 1): fcmUf Il \:~; Ihan 1.5 x carapa~e knltiJ.: libia Il .. horter fnan ·~al1lp<,ce . 

•• <) 
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3 

6 

fenlllr 11 Jeu¡!dvwidlh ratio 1!1'c<.tcI' lhall!l: temur 11 OHf twice as Ion\! as carapace . 
F CllllU' Illcngdllwidrh ratio le" thllll 9: fcmlU" II le<, dlllll t.v;ce "' IOllg a, Cf.rf.pace 

Cheliceral fUl¡!"el> W¡llt 5 lcelh . . . .. . .. 
Chdicrml fm!!c!> ",¡lh more 11"", S leed,. 
T .~ (" ... ",,1:. 241_~ : lihi~ n n,'ice ~~ long ~~ patdh lT 
Leg fOl1llUla 2431: tibia I11e ~> man twke a, long a, parella II 

.3 

.6 
. .... . P reddeli¡(Dumn¡\)_ Me:o;:ico) 

4 
P <hnrm",¡i «('hi"l'"~_ l\fexic .... ) , 

Tibi. 1 w¡lh a """,u1o,e prolatera l hump (Valdez_Molldrogi", '" Francle 1011. fig., H. 16) : tibia Ir and la, ... ", Ir lUlmmed 
P. plaw¡ckt (C()ahuila.l\.Ie:o;:ico) 

Tibi. 1 without • fl .... nu1o<c probte,allmmp (V.ldez_Mond ... agón &. Fraud,e 2011. fig. 17): tibia JI a"d lar~m Ir with I'so di,_ 
tim:! n:HYS of <;pilleS pl'Odol' .. ally and pt"onntl'311y (\'ajdez-fl.\()ndra~n «: hanckc 2011. ti5/:. 19) ... P oz/Oli (Puebla . Mexico) 
Lcg fonn"la 234 1: ohdicual fi"cd finger \\"itl, 4 tcelh: lnr;~1 elaws as)~ml1ctri onl. .cmc SF"tullllc 

...... P. boIivari (Chiapa~. Mexico) 
Lc)<. formula 24J 1: ~hdicenl fi"d fill)<.cr wid, 5 or 61ecd" tar,al daw~ 'ynllll: lri~al. none 'patulale 7 

T;";~ 11 don~.len :lm11nA 11 x I"n~~r ¡\,~n ·.v;"¡e. \V;rl, 'C"-ll~r""¡ ~p;"e~ M ,c~lIcrcd ~"",,"1c~ pmbl.,."lly 
Tibia JI ,h,nl<:L ~lUUl1l1 G, hmgn lLa" " i,h:. ,,·itl, 1'"", di' l;m.l m,," ' of , ~,il.<:' I'rol "I ~I.,..ll y ..... . P. OOJJ.,/í (O"~lu:m. ?>k,,;~o) 

Ti";. 11 w;lh ~ fe\\" "'"!I~r""¡ ~I';nc~ l'.olal~rnlly chd ice,.,,1 m",·~hlc finge.' ",ilh leelh "",fonn;n ~i7C 
.P. osorioi (Sa11 Lui, Potosi. ?>kxico) 

Tibi3 JI ·.yithoUl .c"ltercd ~pi" ... "ni)" " ·id,munc,·o,,, ¡:r:IIl\lle~ prola:crnlly (Fi!!. 17): ch.licerd mo,"~bl~ fi"ger ,,~th teelh lOH_ 
.2~ ba;aJl)' tha, di,mlly (fij[ . 1 M) . P. moniarazi He'.\' ~pecics (Chiapa~. Mexico) 

9 TibiA JI Allued w;th onc or tw" di"inct mberdc~ ?rolat~rnlly (Vnldez-Mondmgón & Fm"ck. ~Ol L lig, 3) 10 
l ibia Jl withol\! distinct n,berdc~ prola:eraHy (Fi~~ 4. 5) 12 

10 F~mll1' Il moocratc!y thickmed 4 >< longor than \\"id~ : tibia Il w;th a ,ingk proJo"d tubero].;. lacking a di~tincl pt"<:ventral 
IlIbercle .. . . P. pearseí (Yllcatán. Mexico) 
F<:Illll1 ~ 1n>ll~ly lhid.,,"~U, k~~ 111l1lll.S" lut'g:<:I' tlmu wi<.k, liLi" II "ilh pH)<k,,~d dUU 1'10 '. eUI,.,,1 I "b<:rd~ , ,,,b"'-l,,,,l i" ,i~" 

11 

II FemUl' Il <,I\Ol1el' than campac~: tibi~ JI wlth proclo"al ami proYe ll!ral lllberck~ aligned. ~imated n:edially, 
.. . P. spinolíbialis (Chi"p"~. M~",;co) 

FemUl' Il di,tinctly lo11gel ¡han carapm:e: tibla JI with rutxrcle~ not aligned proyenlIal mbel'ck in basal third. and prMlorsal 
on: 1.ll d;~tnl lhird (Vnldez·/l.londrngón & Frnnck. 1011. fig~ , 1 3) P. crunJdn (Chi[,p's. Me",ieo: P~tén. Guatemaln) 

Il Le¡- fOllllula l43 1: cara pace and opistho~oJIna di~tinc¡J)" ruld n ·enl) Fit:ed . U 

13 
Lcg fonnula 2341: illlcgumcm 1101 diSlincdy p;t!cn . 14 
Adult 3.2 mm in totalleui!tb: tibia TI ~lii!htly o\"er O .~ X C3r.tp.1ce la'i!th: patdla JI and tibia II mbequal inleni!tb . 

P. Uu/U{h"ilC (f< .,,~ ... USA) 
Ad,,1t 'i .') mm in IM.l1""g"I],: r;h;~ rr .Imn~' ~'ln~1 m ~~r~p>c~ l"n~lh : I;hi ~ n I.'i x lnngco' lh~" p'lclh n 

p. IIIf{chelli (Durango. ?>kxico) 
14 F cmora 1 and IV con'picuo,,~ly enhrg-cd. al I~"'l 1.5", :h:cker than prcccding ~nd followin!! ~egm~1l1~ 

P. gerrschi (Veracllu. Mexico) 
F cmora I "nd IV no! cnlarged, "bo'" , ame d,ickn~s, a~ prcceding ""d i"oll"w;ng ~.gmell1 ~ (Fig. 1) 15 

15 YelllUl' 1l t:lÍckened Ch¡z. 1) . arOll1ld l.5 x 1011.1'er than \\id:: tibia !l at lea~t l.5x b:¡Zlh o: ¡;ateUa 1l 16 
Fe,mu' Il I:O! úiek~n~d . "Iightly 0\"<1" 4 x 101l~or t!:an wi<k: tibia 11 1 ,lx 10nge1" d .. " patella Il 

.P. peJaezi(Sa11 Luí, PotOli. Mexico) 
16 Taa,1 PIO';C" of Icg 1II narro\\". wid,l\l"O tip, di,rally (Valdcz-Mol1dmgon 8, r,·an~kc 2011. fig' 1J- 14) 

Rj;Jrtroo «('h;III'"~' /l.r"x;N') 
Tal",,1 pfUC"'~ uf kg: 1Il ",iue. ~uuÍI.g i11" ~i11~k.lollJ!. Ihi11 ,mu ~hal}' up (Fi~~ 10-12) 

PseudocelJu5 cllulopezi sp. nov. 
Figs.I- 13 

P cruzlopeIÍ llew ~~ci~, (O'Llca. /1.1 .. ",;"0) 

T~·p(' mat('rial. },[ale holotype (CNAN-T0706). 1 female and 1 rritonymph pararypes (CNAN-T0707). frolll 

lvIEXICO: Oaxac8. M unic ipio San José Tenallgo. Ceno Caballero (bt. 18 ,13530°. long. _96.68970° : ah. 943 m). 

30 Septemh",r 2003. J . Cm1 . 

.Etym ology. "lhe specific llame is dedicated lo ¡he opilionologisl ¡\1. Sc. Jesils Albe110 C11.lz-López for his 

contnblltion lo rhe knowkdge of arachn id, from Mexico and \Vho collecled all Ihe ~:nown specimens. 
Diaguo, is. Males can be distin ;mished by ¡he followill.2: combillatloll 01' charactels: t\Vo ventral TOWS of ctn"Yed 

spines 011 tibia II. which are small basally and become 10llger dismlly (lhe I¡¡SI distal spines on bOlh raws langesl (Figs 

4. 5»: lh: vely !"Obmt femUl· 11 (Flg. 1). 2.4 tillle~ longer rhan wide. tu","al proce",,,," of leg III wide. elldillg Ul a long. 

thm. slutp tip (figs 10-12): accessory pieee oftanal pwcess b ifurcate (I'ig ~ 10-11. 1 J): the long. conical alld sigmoid 

mem[usa l process (Figs lO. 13) : [llld lhe cueallus with a trapezoidal shape. rOlUlded laterally (Fig. 3) F emales cun be 

distmgllished by lhe lo ng. cUlved. hom-shaped spernmtlucae. endillg in a small rounded tip (F igs 6.7), 
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Descrip tioll oC m ale_ Carapace: Slightly long:r tlun \\idc. widcst in postelior part. near coxae 111. Co\"crcd 

with llUlllClOm. finc Ira ll~ lnccllt ~C1ilC alld nllllle lOlIS rounded glilnuks. thesc more V1~ibk Oll oculaI ~pol~ alld 

margin~ (Fi~. 1). :Margillal oClllar spob locatcd !lCal" to wxae 11 (Fig. 1). Dorsal deprc~5iollS on mcdilll paIl. 

lXh l~IiullJarl aw.llI\:al ul:ulu s¡JOls (Fig. 1) . 

. . -
. ' . 

4 - . , 5 

6 
t!G; URE S 1-7. Pseudoce!Jus crozlopezt ' 11, nov .. lllaJe holotype (unlc-ss o¡i1elwise indica ted). 1. Habims. dOf,al new. !. 

Plo~ollla. "cntral \"icw: 3. ClK\lllllS. do!"!,,¡ vi:\\": 4- 5. Right tibia JI . don"l "ud don"¡-proL1tcI"¡ vi:\\"! rcspcctivcly: G. 

Sp~nllathecae off~mal~ pararyp~. anterior l"iew: i. Spennathe~ae of fellH¡~ paral'!Jle. posfelior I'i~w. Scal~s: 1 mm (Figs. 1- 2). 

0. 5 mm (Figs. 3- 5). 0 .4 mm IJigs. 6--7). 
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FIGURE S 8- 13. PSrJvdoce!lus cruzlopezisp. no" .. male holotype. 8 . Left leg lIT. melamrs ~1 pracess. prolme!'al ',i<,w: 9 . TafS.11 
claws alleg UI. 10. Copl.llmory apparatus oll~tt leg III . proL1teral Yiew (arrows i1:dlc at~ ¡Ile pafes 0 11 basal pan 01 IlIelmarsu~) : 

11. LamilLa af tarsomere 1 af !eft le\!' III. l'e trolatera l view: 11 . Tarsal praces, of copuln ory apparams. apica ! "iew: 13. 
CoplllalOly aplxll'a1m of Idi !cg In. rClfal~t~11l1 yicw (arrcws indic~t~s tll, pores OIL bllSal part of lllcta1llrS\ls) . Scalcs 100 fllll 
(Figs . 9. 12).200 fUII (Flg . S. 11) . 500 lIlLl (Fip:s. 10. 13). 
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CUl·ui/I/:>. Widtl llmu luug. widt~ l di ~ l~ lI y : wilh IIlll lltlOllS 1lI11lltk d gHIIUk, . 1Il0lt t vidcrll l h~1I ll!u,t Ull 
earapace. Covered wirh long and líne rramhlcellt setae. IOllgest distally: the;¡e selae are longer and rhilUler than 

those on c~ntp~ee (Fi~ . 3). 

CIJeflcera. Fixed finger will! six teeth. the dis¡al louges¡ ~nd the basal , holles\. Movable fillger wíth ¡en teetil. 
the lírst lour proximal teelh , ma ller, Ihe tilth tooth longer. and the distal tíve teeth of mediulll size. 

Stenwl regfon. Coxae I tOllCh th= trilOstel1l\1m iIt a sin,2.1e poim in anterior pm1: COHe 11 tonch it alon.\!. ~nterior 
fOl.lrth. COXJe II cOllSiderably larger rhan orhels . coxae IV slInllesr (F~g . 2). 

PedIp.'1. lp. Tro~b3ll1er I Witll rOllllded gra llule~ on velltral-distal half. trochanter II w lth ronnded granules 0 11 

yentIal¡JiuI Femllr CIlfYro. widn proximally rhan dhtally. wirh lItUlleIOUS tratl5lnc=nt 5e13e. which are ,maller on 

don al part Ihan 011 ventral pan . where tltere are le~ s . Tib!a s tr:ü~llt. ;¡ 1i~ lltly tltinner in middle palt: with mllnerol1~ 

trallSlucen t setae . I~rger in distal par! (Fig. 2). 
Legs. \Vilh 1I11llltlOtlS Ir~ lIslultll¡ S tt~t UlI <l ll SO:¡¡:llltllls (Figs 1. 4. 5). Ftll lU[(l I- IV wilh IIllllltlOUS shml'-ti¡Jpd 

g1"lmllle~ . strollger \"emnlly. Paldla l- l V \Útll nUUlerOlN rounded gra nules. stronger on patella 11. wb",re Ibey are 

~harp-tippcd. Tibia I with llumcrous. sharp· tippcd grauuk s: libia II with curvcd. \'entml spin~s (Fig~ L 4. 5): tibia 
III ventra lly wirh IlUlllerous l"Ounded granul~s ; ribia IV wiril ll11merOm sharp· tipped gratmles. \\'eaker thall rhose 011 

tibia 1. Metatarsm I with llulllerous sllIalL sharp-tipped p:nulllles on ve11tml aad dorsal palts: melalru'SUs TI wirh nNo 
vCIltml rows of curvcd SpillCi and nllIllerom small. Sllllrp-tipped granules 011 dorsal pro·t (F ig. 1): lllctatllrsm III will! 

umuemus rollnded grauules: metata l"Sus IV wiril llIunerous sharp · ripped granules dorsally alld a fe\\' rOlUlded 

p:1"llllllles velll1"3lly. 

Copu!ato¡y appiHall/s. Metatat",1l5 coniea!. 5IlOft alld wide with mum:rü\lS uamlucent , etae (FI.l/5 10. 13). 
ventrillly with , everal h ilSil I rore, (alTo",;; Fi g~ 10, U ): 11letill ars ~1 pmcess long, rlClr<; ;¡ lly with fi ne translllcem , e t~e 

(Fig . 8). Tars..11 proeess wide and eurved. endillg in a IOllg. thin tip (Figs 10. 12). Lamilla o f tnrsomere 2 conical. 

wlth trall5lucellt ,etae llLor= 1I\1I11erüu~ alld 5horter ba~a11y (Fig. 11 ) . TM50meres with lIumeIOUS. fine. trall~ lllcent 

~elae. sllln ll ~r and more ll11merOm ventrally (Fig <; 10. U) TaIsomere 4 w ilil long. cl1fved. paired daws (Fig~ '1- 10. 

13). 
OplsWo50ma. Longer rltan wide. wid~sr in nnddle (Fig . 1). Covered tmifol11l1y wirh 11umerous . fine . 

trallslucen t , etae (J-ig. 1). Tergile X- Xll widel" than long (l-"ig. l .~ . Tergite Xl11 alld lateral tergi tes longer than wide 

(Fig . 1). AlIlcrgilcs witb sparsc. rollllded grromlcs (Fig. 1) Pygidium w ith lMcml con(avitic s in Ihe third scgmcllt . 

Colorar/orl. Body r",ddish (Flg. 1) . Carapace . coxae and leg II dark reddish (fig s 1. 2). Opisthosoma dal"ker 

ventl"a11y than dorsally. with a dad :. region on stemiles XI and XII 
Mw suremellls. Totallellgtll (illduding pyg:idium) 3.;0. ('ilrapace 1. 40 long. 1.33 wide. Cucnllus 0. S6 long. 

O.9Ó wide Olliqho~o1l1 a 2.r') long, 1 '')7 wide. Fenmr TI len gth /diam~ter (11,1): 1. i ri . T .eg<; tarsal fOn1mlil (Ieg I 10 

IV) : 1-5-4-5. Leg length 'i. I: coxn 0.55.' uochalller 1 0.35.' uoch~nter 2 -/ fellllll' 0.9 5/ patella 0.46; tibw 0.701 
lIl=till ar~u~ 0 .801 taJ~Il~ 0.361 total 4.17: 11 : 0.80/ 0.551 -/ 1.úOl 0. 76/ 1.26/ 1.1 8/ 130/ 7.4 5: IIl : 0.65/ 0.38/ 0.50! 
1.021 O.5 ~¡ O.6V 0.72.1 1 12/ ~ ~9 : 1 V O.~V 0.40 1 O n I 1 02/ O. ) 0/ O. ¡~ ! 0. 7 j / 0. 711 ) 0-' Pedipalp : O.3K' 0.261 02g/ 

0.74 / -/ L OS: -/ 0. 13/ 2. 85. Leg lengtll f011llUla : 234 1. 

Female. nitren from maje as fo11o\\'s: Carapace more rolUlded. Felllllf II less robusf. 3.7 time, longer rhan 
wlde. ~Io"abl e tíng;!r of ehelicera wi th , l'X leeth. ba sal looth longes!. Legs with fewer and , maller \"enttal shalp, 

tipped glmmles. rhe t',\"o ventral rows of clllI'ed spines on tibia TI ¡ue smaller than those of maleo Opisthosoma 

wider aad longer. Tergites XI aad XII wider rhan rhose of male. Srem ite XIII wirh lateral cotlca úlies. 

!t-1easurements: TOlal lengtb 4.07 . Carapace 1.40 long. 1. 35 wide . Cucullus 0.60 long. 1.(]O wlde. Opisthosom3 

2.55 long. 1.75 wide. f emur 11 lId: 3.60 . Legs tarsal f0I111ula (leg I to IV): 1-5·4-5. Leg lengths . 1: coxa 0.611 
trochanter 1 OH! lroch ~nter 2 -! fenmr 0.9 .'\1 piltel1~ O.4V t ihi ~ <) titil metMilrms 0. 771 l a r>ll ~ 0.,:,\1 tCllal 4 .12 : TI: 

0.801 0.50/ -/ 1.16/ 0 .661 1. 10/ 1.16/ 1.28/ 6.96: III: 0 .66/ 0.371 0.361 0. 95/ 0.52/ 0.65/ 0. 70/ 0.631 '1.81 : IV. 0.58/ 

0 ..-10/ 0.35/ 1.00/ 0.50/ 0.671 0.75/ 0.66/ 4.91. Pedipa lp: 0. 50/0 .30/ 0 .271 0. 76/ -1 1 13/ -/ 0.13/ 3.09. Leg lengtl! 

fonl1lll ~' 2431 
T]" iton ~· lllph. ('(1rapace ~ light1y wider th~n long. with ¡¡ 10llgitlld.iJml depresslOll on median part: IWO small 

IUtllIJed tkprts~ iulIS 011 t~dl sidt. <l llllu~( UII lIIiddk p<lH. imd ~e \' nitl [¡l lUlhpi¡'; lIUU~ tkPlt~siulIs vus ltnurly. 
Campace. cuclIllm . l eg ~ and oplsthosoma co,;ered with numerolls rounded granules and trauslucent setae. Femllf 

¡¡nd tibin of pcdlpalp withollt rOlllldcd gnumlcs. Legs dorsnlly and YCIltra11y witb n eompie\loll~ IOllgimdinal region 

w!thout granules. Cucullus \Vlder rban loag. wiril lllUllerOllS fin~ rranslucetU s~tae. which are louger distally. 

Opislhosoma longer than wide. I;!rgiles X- XII -.vider than long. lerg:ile XIII as long as \Yide . Slemiles XI- XIII 
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c1early ~epal'a !e, no! fused IOgelheI, Appendages and body eoloralion vale orange, di'¡¡a l half of pedipalp libia 

b.rownish 
MeasuremeJJls. Total !englh 3.50. Carapace 1.20 long. 1.22 wide. Cucullus 0.52 loag, 0.82 wide. Opislhosoma 

2.50 loag, 1.80 wide. Lcgs tmsnl eount formula (lcg I lO IV). 1545. 
R t'la ted ~ I){'dr~, Psf?tldocel/us cwz:Jopezl i~ ~imilar to P jarocho Valdez:-Moudu.l!ón & FriUlcke 201 L from 5 

km Elst ofTlaq\1ilp<~, Veracnll, Mexico. Tbey resemble each olher in overall ,hape, the shape and proportiolls of 
fellmr 11 in males, lnd the sh~pe of Ihe ventral ~pin", s of tibi~ 11 3nd metatarsus 11 111 tll'" males. Howe\'er. ¡here are 
seyeral c1mracters that sepal'ate the1l1 as differellt spe,ies. P )ameho ¡ms ¡Ile veIl1ral 5pine~ of tibia JI alld metalarsus 
JI longe!' those of P cruz10pezi (Figs 1, 5). P erudopezlhas the lamina of tar~olllerc 2 of lcg III distally thinncr ¡IUUl 

that of P j dfocbo (F i.1I.~ 11. 13). P jarocho has a baMI notch OH thc lamina of tU~OJller e 2 that is lacklll.1I. in P 
cruz/opezl (Figs 11. 13). Tarsomere .2 is wid~l' in PJarocho Ihan iIl P cfllz1opezl(fig. 10). The laIsal process oi leg 
111 of P C!l1ZlofRzl is wide. ending in a long. thin. silarp tip (Figs IlL 12). wh"'l'eas 1Il P jarodJO Ihe ta rsal plOcess 
has two distal lips . P. cruzJopezlis smaller: the male llOlotyp~ h~ s ~ totallength of 4.07 mm. whereas the maJe of P. 
ji/focho has Il totallcngtb of 5.15 mm. Finally. Ihe spcrmathccac of P cfllz10pezl arc long. clU~.'cd 1l11d hom-shapcd 
(Fig~ 6. 7). wherea~ in PjclIDc/lO Ihey each haye i\ dOllblc receptade. being lOllllded di~ully. 

DhtrilJUtíoll alld ha bita t. This ~pecies is known only frOIll Ihe type loca!üy (Fig. 27). r he specimens were 
collected in Ihe grollllll nnder bonlders 1I1 ~ tropical minfme<t with ~ hlgh hnmidit}' ~mulll1 70%. ~nd !Ir an 

elevation of943 lll. 

PselldoceJ/us I1lOllj.1J·,1ZíSI), no,'. 
~ig<. 14-26 

Typ<, IDnicl'inl. YIale holotype (CNA~-T07ü8) . 1 lllale. 1 fenm le pnratypes (CNA}.'-TD709) from MEXICO: 
Chiapas, MmIicipio La Trinitaria, Cue,'a de San francisc o (Ial. 16.09971 0

, long. -92 .04690~: ah . 1546 m), l!i Jllne 

2011. A. Valda, O. Francke, C. Samibát1el. J. CI1Il. R. Monjaraz. G Comreras alld K ZárlHe. 
F.tymology. The "Ilecific name i, ctect lcaterl 10 Riol. Roorigo MonjMa7-Ruecla ~ for hi< 11.lrticipMion in 

collectillg the type series. 

Dillgnosh. ~Ial~ s can be distillgnished by the followlng combillatioll of dl!lrackrs: tars.11 process of leg nI 
ending in a wide tipo with t\Vo smalL sub-apicitL conical projcctions (Fig. 25, anuwed): metitliu sitl proces;; long and 

hook-shaped (Figs 21. 23): lamina oi larsomere 2 1011g and Ihin. wilh a Illarked cOI1cavity basally (Fig. 24): itnd lhe 
ov.l1 ~hape of ¡he cllcnllns. which is rolllllie rl later~ 11y (Fig. 1 fi). Fem~les c~n he cli sti llguishel1 hy Ihe spe1lll!lThec~e . 

each haúng an ovallobule and 3n elongate lobule (Figs 19. 20). 
Dcscl'iption of m ule. Campacc: Slighlly longer ¡han wilie: widest p05teriorly, ni level of CO:'Hle JII (Fig. 14}. 

Ocular ~pot~ long. between levd of coxae n and lIT (Fig;. 14). Coveled with rO\ulcted gIallu!e" mOle lllUlleJOll ~ in 
the dorsal depressions, one of which i, located on mediau pan and the olhen near 10 ocular spots aI1d 011 posterior 

p:nt of clr~l1ace (h g. 14). ('o\'ererl wilh fi ne tnuslllcent setae (Fig. 14). 
CueuJlus. Wider than1ong. ',videst di;; tally. Co,'ered \Vitb long, tille trallShlcent setae. WlllCh are longer dis tally. 

Covered ",ith IlI11UeWm rOllllded gHlnules. m05t evident dist~lIy (Fig. 16). 

Che/lcera. rixed flllger with fiye teeth, dis¡allOoth longcr ¡han othen (fi¡t:. 18). \1ovable fmger broad. ',\ith 

s~vell teetb. basal loolh longer thall others. 
SlemaJ IPgiOIl. Tlitost~mum almost lUunded. tOllcll~d by coxae oI pedipalp and legs I 3Ild 1I. Coxa n 

considerably larger than ¡he otheh. coxa IV smaUest (Fig. 15). 

PedipaJp. TIOchanter> I alld n ..... ith sparse. rollllded granules venually. Femora nUTed. without rOllllded 
granules: with lll11nerOUS u'ansluc:nt sel11e. smaller dorsally, and k ss IllUllerous. 101lger aud tbÍlUler vcntri\ lly (I'ig. 
15). Tibim: slightly wid~r u~S<l lly th<lll di~lally : wilh I1UlJl~ rull~ U'~I!~lllC~111 ~~I(1~. longn Ji S I~lly (Fi~. 15). 

Legs. L011g (Fig . 14), with Il\llllerous tramlucent s~ta~ Oll al! segmetlls (Figs 14, 17). Femora long and Ihin. 
with llumemm granule;;. Felll\Jr I curwd 011 prolateral pan (Fig. 14) . lelllllr 111 C1llTed vemully, femora 1[ aad IV 

straight. Patellae witb ulllllerous rounded granules: patella 1[ cOllsiderably louger Ihan the others (Fig . 11). Tibiae 

with llulllerous round:d granules (fig. 17). Melltarsi ,úth sOllle rounded granules: metatar~us Imuch IOllger and 
Ihil1l1~r Ih~11 l h~ lJlh~rs : llldalars llS ll[ shorlcr Ihilll lhe u lh~rs (Fig. 14). 
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FIGURES 14-20. Pseudoce/Jus mOf!¡'arazi Sp . D0",. male holorflle (Imless oth;!lwise indicmed). 14. Habitus. dorsal \~ew; 15. 
ProSOlll<l. ,cntral '''¡cw: 16. CucuLm. dorsal vicw , 17. Ri~h! tibia n. dOfSill yicw: 18. Le ft clidicc::ra. donal d : w: 19. 
SpernLa¡hecae of rema!e pamtype. anterior "iew: 10. Spefluath;!(ae of remale paliltype. post;!rior de\\'. S;a1es: 1 lmn (Figs. 
14- 11). 0.4 mm (F i!!s. 19- 20). O. j lllIll (Fig. 18). 
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FIG UR ES 21-16. PseudoceJJus mOT!/arazi SI) . nov .. nule holotype. 21 . Melatar>al pl"(lCeS, of le!l llI. retrolaleral -yenlra l view: 
12. Ta.rs~ l claws oí le!! lII: 23 . CopulalOly apparams oí len leg 1Il. prolakral \'iew; 24. L~lIli.na oí tarsomere 2 oí len leg 1Il. 
rctrolmernl ... icw: 25 . Tusa! proe~3S of copularo¡y apparmus. apica! "iew (un'ow, indicare Ihe IWO sllIall sub-apica! coni~al 
projecriom): 26. C0J11l1mnry ~ppa r;¡ n¡;; of left leg TTL rerrolaler~ l \·i ~w. SCll le <; : l OO I"U (r iF. 2 1 12. 2~ ), 'ion )1111 (Figs. 21- 24. 
26). 
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CopuJat01yappamtus 10lelatanus reclanglllar in pl'Olaleral vie,',,, (Fig . 13) , broadened dlslally in retrolatenl 
vie\\' (Fig. 26): Wilh numel'Om clU"\"ed transhlcent setae (Flg;; 23. 26). Metatarsal pl'Ocess long alld cUf\'ed. with 
curved transhlcent ,elae dorsally on basal half (Fig. 21). 1a1sal pl'Ocess cUl"ved ending in a wide lip (Figs 23 , 25). 
Lamina oí larsomere 2 wíth numerom curved u'amlucent ~ela e. more abuudam and 10u.l1:er dislally (Fi¡z. 24) . 
Ti:1l ~Ollu:n: 2 wil!! llUlllt:HJU> ,,:uuslJiulUu, llU' \I:\llr~llShn;elll ,t:I1\1: (Fi¡¡: , 24). TarSOllleIC velillall) will! 1I111llt:10US . 

long and c\ll'ved tramlllccnt setae (Figs 23. 24. 26). T~rsolllerc 4 ",ith paired. long. c\ITvcd claws (Fig, 22). 
Op/slhosoll1.~. Longel' than wide. ",idest in middle (Fig. 1-1). Coyered with numel'OlIs. fine. translucellt setae 

and sOllle l'Ounded granllle~ (Fig. 14), Tergiles X- XII wider than IOIl!,! (Fig. 14). Tergite XlII and lateral lergites 
longer Ihan wide (Fig. 14). Pygídilllll 101lger ventrally than dorsally widl <;mall laleral conClúties in Ihird segmellt 

C%raliOJ1. Body brownish (Fig. !4). Carapace and legs II dark brownish (Fig, 14) , Opisthosoma wilh 
sternÍles XI and XII reddish in mediall pan (Fig. 14). 

Measuremems, l Olallen¡;Zlh (mdudill.l1: py.szjdium) 4.90. Campace 1.63 Ion.\!: . 1.53 wide. Cllcullm 0.76 Ion.\!:. 
1.16 widc. OpiSlho,U1Il<l 3.55 IOI!g. 1.95 wide. Ft:llllll II kllgl)¡fJi~llleh:r: 9.38. Lt:,!!~ lanal IOl1uula (k¡¡: 1 lo IV) : 1-
5-4-5, Leg Ieng¡hs. 1 coxa O.78/ tlOchante l' 1 0.501 tnxhanter 2 -1 feullIr I. S31 p~te11a 0.701 !ibia 1.16 " metitlusus 
lA31 Imus 0.601 tOI~1 7.00: II: 0.901 0 70/ -1 3.00/ 1.35/ 1A2/ 2.35/ 2.25/ 11.97: III : 0.70/ O.5:i l O 701 1.901 0.801 
0.97/ 0961 1.30/ 7.86: IV: 0.631 0,62/ 0.5 8/ 1.951 0.80/ 1.10/ 1.20/ 1. 05/ 7.93. Pedipalp: 0.6510.41/ 0,531 1.06/ -/ 
1.50/ -10.2014.36. Leg leuplh fOllllula: 2431 

t ·1rfmfnn Male holOfype darker th1m male !1ar~tYJle . O¡)lsthosOllla of ¡Hl'alype w lthmiJ rerlrli,h patte1'1l on 
stemÍles XI and XII. Movable finger of chelicerae wilh six teelh in pal-atype. Paratype with ocular spots wider than 
Ihose of hololype, Paratype will! paired lines on ter.l!ites XII- XIII, dark and slender. :\1easuremellls oí the paratype: 
IO(<l1 kU,!!lh: 5.20. \: \I.:u11\1s wiJIlI 1 16. ':<llapa.:~ wüllh I 56. uviSlhosolll<l kuglh 3A2. \\idlh 2.05 . fCllIUl' II l/ti: 
8.35. 

Female. Ddlcrs from mak~ as fo11ows, Carapacc ~hoItcr. wiTh Qcnlar spots IUore obvious. Body colorlltioll 
darker. Opislhosoma larger. Tergites XI alld XII wider. Stel1lit~ 5 XI?XIII witb paired 5c1erotized lines. 

Measllremems, Total lenglh 5.00. Carapace 1,55 long . 1.60 wide. Cucullus 0.80 long. 1.15 \\'ide. Opislhosoma 
.HiO lon g. 2.25 wide . FelllHf lT lenglh/rlialllelO'r (Ud) : 10,(10. T.eg tarsal f0/11lllla (leg T 10 IV) : 1-'\-4-'i Leg lellf!ths. T: 
coxa U.~U/ trochamer 1 0.461 trochantel' 2 -1 femur 1.761 p atella U.66/ libia 1.15/ melatarsus 1.42/ t1USUS U.60/ total 
6.85; 11: 0.90/ 0.65/ -/ 1.92/ 1.36/ 2,2512.25/ 1.25/ 12.58: I1I : 0. 73,1 0.531 0.60/ 2.00/ 0. 7 6/ 1.1 51 1 101 1.001 7.87: IV: 

0.6610.58/ O.56.1 2.0Ü/ 0.85 / 1.20/ 1.21/ 1.1 0/ 8.16, P~liVil lp: 0.66.1 0.56/ 0.40/ 1.16/ -/ 1.661 -1 0,22/ 4.66. Lt:g ku¡¡:¡h 
formula: 2-1-31. 

R e-Iattd spe-de-s 1m d l'emark •. Pselldocellus monjl1faz/ gencrally rcscmblcs Pseudocellus bolIvari (Gcmch. 

1971) fi:om Sumidero del Camino. 16 Km NI of Comilón. Chiapas. Yiéxico. localed ~bolll 40 klll from Ihe type 
localiry of P mOI!farazi. However. there a r~ seviC'l'3lmorphological charaeters that separale them. First. P !xJ!iK111 

is larger thall P mOI!farazt. ¡he lotallength of P bo/ivari is 6.5 Illlll. whereas P monjar,ui is 4.90 mm Ion!,! (Fig. 
14) . P boltvarJis reddish in general body coloraliolL whereas P mOlljamzi is brownish (Figs 14- 17), P !xJlli'ar/ 

has leg, \Vider tlnll tho~e of P mon}arilZl. with Ihe femora o f le:?<; III alld IV being notably wider (ra l io ~ 3.4 ~nd 
3.3) than those oi" P nJOlljarazi (ratiO> 5.0 and i.O) (Fig. 14), P boUI'aJ1 has Ihe tarsal claws aSYlIlllletrical. wilh 
some being spamlate (Gel'lsclt, 1971: fíg s 5. 6). wltereas P mOlljarazi onl)" Itas ;;ymmetrica l claws. whiel! are never 
spamla¡e (Figs 22- 23. 26). P boltvari !las Ihe fixed finger ofthe chelicera wl1h tour leel!\ oí differelll siles. whereas 
P lnon}arazt ha;; five teeth. wilh Ihe distal toolh IOIl.l!:er Ihan Ihe others (Fi.s;t. 18) , The lanal proces~ ofle.1o! III of P 
uulivml is l lÍ fi.ll(,;al~ al lh!;: apl:x. whnt:~s ill P IfIUII/illil;¡;i j¡ I!as <l ~\Í(k lil-' w!lh ll"u ~lIlal1 . sub·al'i(,;al. (,;UlI iCdl 
pwjcetiom (Figs 23. alTOW~ 25). P J/Joll}draz/ha ~ the lamina oftar"ol1lcre 2 oflcg III Ihiruler dnll P bo¡fvdÍf (Fi~. 

24). finally. the shape of the sp el111alheca i, vely difTerent: in P. boltvar/ lhe tWQ lobules on each s ide are both 
rOlllldcd. ,vith one largcr Ihall the othcr. whcrea, III P f11OJ!faraz/Qnly olle lobulc is oval and the othcr is long and 
fínger-shaped (Figs 19- 10). 

GeJ1sch (1971 ). in the descriptioll of P bolIvarI. miC'lltioned a male collected fmm Grut~s de Zapalnta. as beÍllg 

a 1ll0lpllOlogical variation of P !xJli1'a11, but based on ils description. it instead conesponds to P mOlljm-azl. 
Dhtl'iblltiOll :m d h abitat . Kllown from the type locality in Chiapas. Mexico. and Gl1ltas d;! Zapaluta. 6.5 km 

NI of Zapalma (GeI1Sch 1971 ) (Fil!-. 27). lbe lyP<"s of f'seudocellus flJOlljarilll were collected approximately 120 
m inside this honzontal caye. in karslic tenain located in a moderately dislm'bed o~k forest. They were fO\llld on 
lhe w~lls oí a nano\\' passag-e with a low oxygen concentratiOll. r he hlllllidity insidIO' the caye was around 70%. TillO' 
cave sho\\'s a high degree ofhuman disturbance. because people from the nearby 10Wll hold religious c~remonies 
inside Ihe cave. Inside the cn'e IheJ'e is a river Ihal has been contamiIl<l1ed by the toWIl'S sewa.!l:e, 
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27 

F IGURE 27. Dimiblltioll recom, c f P:>eudocellus croziopezi and Pseudocel/us mOl/jarazi. 

;\ {' J.:uowlffigm I' lIts 

\Ve ¡km!;:- M.Se. Rerenit Menrlf17.1 Glirtiil 'i fOI" Ihe photl11l1icrographs laken with Ihe SCil llll l1lg e lectron m;;:rmcope 

{SFM), Culos F. Sal1tihá1le7 T.ope7 , .1e ~ 1i s ('n17 Lópe7, Roririgo MonJ~m7 Rnem s anO. GerHrlo Comreras Félix 

(smdents of Ihe Colección Nacional de An'lcnidos (CNA_\l). lnstimto de Hiologia. UNAM) fOl" their help with Ihe 

tlelrlwork: Killeh hirate fOI" hi, help wi th Ihe fielrlwork in lIle caves of Chi:'lpilS: Peler Spronse V.am 
J:::nvironmelltal. Austin) fol' illfol1llatloll abom Ihe Mexicall caves: Ihe rderees. Ur. Ja1l1~s Cokendolpher and Uro 

Kicudo Pinto-da-Kocha. fOl" COllllllelllS ¡Inl improved Ihe maullscript: and Uro Alejandm Laldívar Ki';erón fol' his 
COllUlleU!s and sugges¡ions. The Instinuo de Biología ( ID-UNAM). Pos grado en Ciencias Biológica, of the UNA:\1 

and Ihe COllseJo _\JaciolJal de Ciencia y lecnologia (CO_\JACYT). fl-'lexico. provided financial support. "fhe 
specimens were collecled \lnder Scientific Collector Pemlil FAUT-OI75 10 Osear F . Francke. oblained from Ihe 

Secretaria de :\1edio Ambiente y Recursos Namrales (SEMARNAT). 
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2tJ1J, T he Joumal of AradmoloH 41 : 1~4-I% 

M orpho logica l)lhylogclIl'tic anal~'si s of the s)lider gcnus P',ysO(~l' dIlS (Arancae: Pholcidae) 

Alejllndro VlI ldcl-Mundrllgón: Colección Nacional de AriÍcnidos (CNAN), D<:pnrtumcnto de Zoologíu, Instituto de 
Biologiu, Uni ... cnidad Naciol1ll1 Aut6noma de Mé"ico (UNA i\f). 3eT. Circuito C'l:tcrior s/n. Apartado Posta! 70-153, 
CoPo 04510, Ciudud Universitaria, CoyoaCiÍn, Distrito Federo!, Méxi~o . E-mai!: lat_mucums@;yuhoo.oom.mx 

Abstr ~cl _ With 3() spcdes and a naturaldls:nbu(ion i¡¡ Nonh Amcrica, 28 ronfincd to M·!xico, Ph)".IlIC)·dllsSimon 1893 i, 
me m"st d,¡v.:fSC senus .... ilhin {he phobd "Pider subf~mill AncminllC, T hi, poper provide, Ih! first phylogcne!ic test of (he 
¡r'.' "'''' m"""phyly !h...,ngh ~ cblrli<"c ~ naly" i, "f 'i4 m"'l'hnl"firn l charnclCr.< , ,,,in! "'1",,1 .no ;mplil'o ""eij!hring, The 
cquaHy wcightoo analysis füUlld 12 mos( pars im"nious (rres, whercas (he analysis 'Nlth impl 'ed weigh(s vai'Ying (he 
concavity values (K - 6 10) found five o. six most I"' rsimonio>us I;ccs. The mOllophyly of the grn\ls Ph).<M)'dus i, 
su;.ported by (hree synapnomo,!!hles' 1) the patred ven (n i ap"phym on (he anrenor run of 'he ept;:)"num; 2) tile Imeral 
lUII>lmill¡' ~J lh un.klle IlHl oC lILe qJigylLUIIl; a",j 3) lhe al<' oC lILe Uln u" ",itb a ,ill~~ ""ln VlÍl.w IJlujn:livII VII lhe 
anterio , pan . Tnc genus Phr!oc)'d,scomains (\0/0 dade. !r~atoo "" 'I""'i"" grcups: theg!n!><>.. ",. group. wit~ JI sj'Kic>, and 
!he m;ge.!i group Wl!h 1'1 speacs. T he Spe; I::S relauonshtps wlttnn (h e glo/Jo.fU.! group ",cre rener res"lvnl (han those 1II the 
dug~5i !\,'vul'. n,~ gl"¡,,wr< gm ul' ha, a tJivg=IJ~,tll'llL .. al <li,u itJu liVl L I"'ll .. ", ill l ILe ¡"1<"",arJlerÍ<:a" ar"J Me"i""" MlJUIIltlill 
biolÍc compouenlS, ... ·hercas Ihe a'g~i group has a dislribu tion pane,n in tne Mcsoanl~ricau aud ConlÍn,nul Nea,aic 
bwtlc components. ti r;en the conlp~{ bto¡:eog13i'hy m Mc:u;:o. apparcntly a Ia rge-scale VlCanaD( ""'cm scpam(ed the ['NO 
majoJ darle, wit~iu lhe g::llus PlIJ.'oqd .... 

" {'~' ,mrl'" C'b<l i.-ic "n~ I >",e<, ""''l'hnl,,!.'Y '[»'oe< e,,,nr' 

" 'he srH1er l':Imlly I' holcl<l~e r:lnh am one ,he mos' cll\'er<,e of 
web-build ing spider families. currently W1l h 90 genera and 1330 
s!'"-;es (Phllli¡;k 2013). 111e>\: ,pilJen are fuuml i" lelllp~nlll:, 
tropical J nd subtropical fore~'s, with numerous ;;ynanthropic 
species and of'en in gC<lgmphie areJ.s and h3bitms ,hm are 
severely threatened by hwnan activi(} (Huber 2000. 20 Ilb)_ In 
Ihe New World. a great number of spectes remaÍll unknown 
(Gemch 1992: Huber 1997. 1998.2(00). H uber's (2000) paper 
is ,he most comple'e war);: for ,he New W[nld phokids, 
panicularly from South Am~riC!l_ For NOTlh Am~rica, inelud­
ing Me"ico, ,he prin~ipJ.I'axonomic con,ributions were mllde 
by Ger ts.:h 1197l. 1973, 1982), Gen~h and O llvis (1937, 1942). 
and Gertsch ~nd Mulaik (1940)_ lately. Ihe moS! recent 
importanl talOnomic contributions for North America were 
made by Slowil;: (2009) with ,he taXOllonuc revision of,he genus 
P.vilodloruv Sim on 18')3 and VElldcz-MondTllgón (2010. 2013) 
wi,h tlle '3Xonomic revisions of Physocydu~ Simon 1893 a lld 
¡rrllPln H uber 20M), r~pecll\<el y. Hu~r t,2jMH) 11e.<;CT1hec1 :Inri 
redescnbed smre genem and new .pecies from Mexico. T he 
tJO::>l:riptiUll uf ¡\{(I{Ii:Jimu:J Jdwr¡¡i by VakkL-Mumlra~úll a mI 
Francke (2009), and ,he ' H OIlOnlÍc revi~ions of Valdez­
Mondr::lgón (2ülO, 2013), h~ve been ,he Imes' HlXonomic 
con, ribu tions made for Mexic31l pholcick Curremly, ,h~re ha; 
been ".(ln~lc1~r:lhl e pmeres~ 111 , he k now~oEe ofpho!ClI1~ fmm 
r.l exico. wilh 13 genel1l and 162 .pedes known. 

O::~pile Il lU llt:l"U US ft:\."t:IlI revhiU11s. Ihe uivt:r>i ly uf phukiu 
spiders in ,he New W orld is s,ill inadequa'cly kno .... 'Jl, and 
mllny species awai( des.:ripllon, moslly from previously 
lUlderreprescll'ed reglon. of Centnl and Nonh America 
(H ubl-r 2000)_ In Bra zil. for 1".I3 mple, no 1e....\C"r ,h3n J9 Ilew 
spedes were found in th~ Atlamic Forest (H uber & Rheim. 
2011 ), 1\ beil lg ulle uf Iho:: m us! tJi\el>t: areas in lhe ¡;U ulllry_ 
Considerable ficldworK alxl research a' biologi~al wlb:,ions 
wheremall yspeclmensllredeposlled. no. only from M(.'xico 
but ~ Iso from lile res' of Centra l and Nor,h America , lIre a lso 
Ilecessary_ For examp!e. Valdez-Mondragón (20IJ) describe<! 
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10 ne\\" ~re.~1e.~ 01' ,he eeDlI~ I\"rhp¡r. Hllher 2lH) !Tom Mexlco 
3nd Hondufl.S. and another fiye are currenl ly being described 
(A _ Value.L-MunUnl)\ÚI I unpubl:). 

Huber (20 1Ia ) divided ,he family Phok: idae imo fi\e 
subfamilies based on previous c!Jdi"ic J.nalyses of morpho­
IOBical ~ nd molecular da ta and on quaJitative chaTac'er 
R~~f'_~~men' (H uher 2. 1 M~); Hruyo_ V1 oo:l T1C e l al. 21M)); A~;tT1n 

el aL 2006): Nill~linae Simon 1890. Arteminae Simon 1893. 
MuLl isim inat: Simull 1893, Slllo::ril lgupill<le Simun 1893 aJlll 
Pholcinae C.L Koch 1850. Curren, ly, (he genu~ Ph)socye/WI 13 
placed ",i,hin 'Ile subfamily Arteminae, which indudes 77 
species in fíve gen~ra. wilh PhysoC}"r1uj and Trirlwcydus 
Slmon l~)K hemg 'he mros' cllYerse Ilenern , con!3mlne ";t ):l00 
23 spedes respeclively (Valdez-M ondragón 2010: Huber 
2011a; PhulÍck 2013)_ Phylagene, ic evidence, oo,h m arpho­
logical [lIId molcculll r, suggcs!;I a dosc rdlltionship of 
Ph)socyc/us wi th Antma and TrichoC}"rll.J.! (Bruvo-Madarié 
el al. 2005; Huber 2011 a), il lld (he mos' recen' molecular WOrK 
hypothe.izes a sister rel~tionshi p of Physocycfu\ and Antma. a 
geflu, uislnbulru ill the Miclult: Easl (D illlilruV;:l al. 2013)_ 

T h;: IIlUllUph}'ly uf Phy)'v(:rdw; has Ile\er blxlllt:slru, bUlllUW 
,he 'axonomic revision of ,he genus (V~ldcz-M()fldragón 2010), 
where 13 n~w species were des.;:ribed, facilitmes nn 3nalysis of 
morp/1ological charaC-'é"rs base.:! mainly on the- homo!ogte. wilhin 
mal~ chelkerae and female epigyna. The primary objeclhe ofthe 
presem paper is 10 lesllhe monophyly oflhe genus aOO esl3btish 
,he internal rela' ionships J.1ll0llg (he ~Ix:cies llu'ough ,he fu's' 
dadi:;¡ic IInalysis of ,he genllS PllploC)"rn.s. 

METI IQDS 

Bio l ogir~ 1 nm lrria l.-The specimens used in this sludy were 
Ihe Silllle as 11m>\: uamineLl by Valut:L-MlJIl Ll ¡a:-\úll 12(10) aJlll 
are deposi'ed In ,he following col lec,ions: Colección :sradonal 
de Arácnidos (CNAN), InstitUlo de B:ología, Umversidllil 
Nacional Autónoma de MéxICO, r.t éxico; Universid ~d Mi_ 
cho~cana de S~n Nicohís de Hid~ l go (UMSNH). I\I orelia. 
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M icho~c:ín , México; ('enlro lie I nve",ie~done~ R¡ olóeic:t~ rl~1 

Nume~l<' (CIBNO R), B~j~ C<llifumi~ Sur, MI:.'liw; Am<::ri..:¡m 
Mllsellm ofN:uural Hi>lory(AM"\1H), New York, New York, 
L-SA; Texas Memorial Museum (fMM-Ul), Universily of 
Texa ;;, Aumn, Texas, USA; Insli lUlo Nacional de Biodiversi­
d3d (lNBio). Sant o Domingo de Heredil. Costa Rica and 
Wcslcrn Auslmlian Mmcum (WA M), Wehhpool, AlL"llmlia. 
Uther mstllullons mentlOned: Callfornm Academy ofSclences 
(CAS), San Francisco, Californb, USA; Museum of Com­
p~rnli\e Zooloey (MrZ), r~mhrinee , M~_<;<;~chll<e"~, l ISA 
a mJ Mu~':'ulll r-.-a!imml tJ'His!uirt: NalUlt:ll<::, (MNH N) P<lris, 
France. I exa mimd and pholographed th~ specimens \\'ith a 
Nikon SM ZMj slereQscope, following Valdez-Mondrngón 
(2013). The phologn ph;; were lalren wllh a Nikon Coolpix 
SI() VR cam~ra with adapter for the microscope. I used 
ArcView G IS vcrsion 3.2 (App1cgll.le 1<)')')) 10 preparc 
distribut ion maps and edited both the ph(){ographs and m3ps 
ming Adobe Pholoshop Venion 7.(). Abbrevialions IIse<l in 
Ihe fle;mes: E, emhohl<;; F.'~, emholic <;eleriles; 1. Ar, 1 ~ leral 

apuphysis uf ..:ht:li\."t:r~t:; PP, pur<:: pl<lI<::S; SF, ~lritJul a !ur} fiks 
and VA E, ventra l apophy¡;e¡; of epigynum. 

T :l" on smnlll i ll~.-The cladistic analysis WllS based on 33 
InX3. The ingroup inc1uded 29 species of Physoeyclus. 
I'h)'s:xycfus mexicalllü Banks Ib"}¡¡ was nO! mcluded lO the 
a nalysis because lhis Slxcies IS kno .... n only fro m lhe female 
hnlnly¡-oe, which wa~ nnl ex~m inM . Phy<.nryrlus \,iritlis Melln_ 
Leitiiu 194(J lillser!ill: seuis.1 is J..l1UWII unly fmlll Ih<:: 111<11<:: 
hololyp'-": however, Ihe characle-r¡; of Ihl' origina l de>Criplion 
stem to belong 10 anO!her genus and nO! 10 Physocycfus 
(Valdez-Mondngól1 2010), a l1d furlhennore Ihe male holo­
type is losl ( B.A. Huber. pers. comm.). The outgroups 
inc1uded P"scuia bingluulI[Je (ClInmberlin 1916), Trichocyclus 
lIigropUIICWII/j Slmon I'JUK nicl/OC}'c/us lIuflarbor H uber 200 I 
a nd Artu,1i) aikm/a Wakkenaer ISJ7. Th9 were sel:Cled 
based on pre~ious phylogenetic relationships with the fami ly 
Phukiu<l\: (H ubt:J 2000; Bruvu-M<luaril: <::1 ~l. 2005; ASlJill 0;:1 
a L 2())6; Huber 201 I a)_ Thl' tret's \wre- rooled 011 P_ 
bing/;wllue, sdoclt:U bt:t:<luse il bdulI~s lu 1110;: subfamily 
Modisimina~, which is phylogenelical1y related 10 Arlemillae 
(Huber 201la l-
Cilara~t~ r nllltri _~.-T he chllrliClcr mlllrix eompri3Cd 54 

morphological characters. of which 44 were binary and 10 
were muhislale (Appendill). J7orly-se,·en characlers were 
informative :lml <;even '.vere 1 1 Dlnfonn~live , hlH Ihey were 
relaillw iJl lho;: malri .\ l:x:l;aust: lht:y l:~ n pult:ll!ial1y l:ulllribu l<:: 
\O fmure morphologlcal analyses or laxonomic identific31ion 
keys. Only the imponam characters used 10 diagnose the 
genm Ph)'soc)'clus and Ihe species groups have been il lustral­
ed: for al1 (){her ch3Tacters in the genus Physocydus a recent 
re..,siol1 3hould be cOl1sultcd (Vllldcz-Mondmgón W 10). In Ihc 
analyses wi th equal weight ing. [ deact ivate<l unlnformaliye 
characters so 3S nOI 10 inflale Ihe lree lenglh and consislel1cy 
inrl~x ((' l). The m~tri) wa_~ m:linl~inen iJl Winrlarla_A.':lno, 
vo;:n;iun 1.7 (NiJ\.Vl1 20()..l). I Iro;:a!eLl lII uhisill l<:: dlara¡;l.:rs as 
non_3ddllive (Filch 1971). 

Cladis tir ~ lm lrs is.-The cJadistic analysis with equal weight­
ing wa;; run usmg Heuri>l lc Se3rch under NONA version 1.8 
(Goloboff 1993a) and TNT (Goloboffet al. 20081. In NONA. I 
conduelcd Ihc II nalysis with cqual \\'eighlil1g using Ihe following 
comm amls: Max trees to keep (hold) = ](J.OOO: No. of 

rep1ic:llion~ (mnh·N) = 1 OCIO: S r arl i n~ tree~ roer replic:lle 
(hultJl) = 50; usillg Mullipk T BR+TBR (lIIuh"lIIi1.\"). UllI.kr 
Th"T, I conduele.:! Ihe analysi. wnh the- following commands: 
Wagner trees: Random seed = 100; Repls. (Number of add. 
seqs.) = 10,000; Swappil1g algonlhm: Tree Biseclion and 
Reconnection (TBR ): trees to save per replication = 100. 

I ca rned OUI implied characler " .. dghling analyses (GoJob­
otr 199Jb, 1995) to assess the elrects of weighting against 
honwlllasrie ChaJaClers. In TNT, Ihe analysis wÍlh illlplied 
weighling wa~ condueted ming a lradillonal search wilh Ihe 
following commands: Starting Irees (Wagner uees): Ra ndom 
seed = 100; No. of replicalions = 1000; swapping algorirhm 
(T BR); trees to save p~r replicat ion = lOO. Ten arbllrary 
v~lues for Ihe concavily conSlanl were used: K - I I(J. 

Branch ;;uppon "las calculated usmg J ~ckkmfe (Farns et al. 
1996) under TNT (G oloboff el al. 200~) al1d Ih : command: 
Number of replicates = 1000. removal probability = 36%. 
usillg Iradillonal search, and Bremer suppon (Bremer 198~) 
under TNT, retain tret's sllboplimal by 5 ¡;te-ps_ 

I reso lved ambiguous character optimizations with acceler­
llled transfonnal lon (ACCTRAN) (Farris 1970; Swofford & 
Maddlwn 1,}~7; Agnarsson & Mlller 2UU!I). Th~ trees were 
cdilCd in WIDClllda ond Adobc Pholoshop 7.0. 

RESL-LTS 

HellriSl1c equal \\eie;hlin~ !';e:lrche~ in NONA ano TNT 
fuullu 12 IIhJ~1 pan;illluniuus \,:bLlugrdllls ( L = 127, Cl = 70, 
RI = 85)_ Figure I shows the >lriel con¡;en.us of ¡he minimum 
kllglh ln:t:S ill wltidl ~i.\ I1V¡j~ l:oll<lp~t:U. TIlO;: datJis!i\': all ~ ly~is 
supporH ¡he mOl1Ophyly of Ihe genus Phy.\Oryclus Simon 1&93 
with high Jackkmfe and Brenrr ~alues (Fig. I J. and the genus 
is supporled by three symlphomorphies (chor. 7. 8. 12) (see 
discussion forchaf3C1er .tates). The analysis found two dades 
wilhin Ihe genus Physoc)'c/w, considercd ~s ~p---ciC3 groups 
and supported wi th high hckknif~ and Bremer values (Fig. 1). 
TIle g¡obo.\· ... ~ species gJOull consisls of I I spedes, and Ihe 
l/ugnie;ronp consiSl~ of 19 ;;pecies (F íe_ 1). 

The monophyly ofthe glo/xisus group is ;;upporte.:! wilh high 
Jackknife and Bremer values of74% and 4 respocllvilly, and by 
five synapomorphie,~ (Fig. IJ: 1) the posterior dorsal sclerotized 
prolubcmncc on eamp~cc of Ihe fcma1c (char. 3) (righl arro ...... 
Fig. 14): 2) the sc[er(){ized patch on dorsal antenor part on the 
female opislhosoma (char. 41 (Iefl arrow, rig. 14); JI Ihe short, 
wioe, ~nrl ov~l-<;harerl pore plmes in Ihe epie;ynum (char_ 10, 
l:h~nl:l<::r ~lall: 2) (Figs 17, 21); 4) lh<:: tJurMHJt;lill spill<:: UlI lh<:: 
embolus (char. 3(J) (arrow, Fig. 19) and 5) the e-mbolic scleriles 
positioned dorsally on ¡he embolus (char 37) (Ieft arrow, 
Fig. 15). Th~ monophyly oflhedugeú grLlUp is supporled with 
high Jackknife and Bremer suppon values of 82% and 5 
respcclivc1y, and by four syn~pomorphics (Fig. 1): 1) ¡he lal~ml 
constraints in middle pan of the epigynum are very marked and 
bell-shaped (char. 9, Ch3raCler Slale 1) (arro\\', J7i g. 2), 2) Ihe 
emholic <iderife.~ on retmbler~ 1 parr oflhe hlllh (ch3r. 41) (Iefl 
<l rrow, Fi~. 8), 3) lh<:: HUldl be! .... t:l:lI 1:11Ibuli¡; :;l: !o::rilt:~ ~Il¡j 
embolus(char. 45) (micldle a rrow, F lg. 6) and4) byhaving:> 30 
sclerotized cones frontal ly on maje chel icene (except P. 
plalllickt \'aldez-Mondragón 2010, Fig. 197) (ch ar. 23, 
chanCler state 1) (Figs. 5.9). 

Thc IlDaly3:s with Implicd weighling, wing lcn dlffcrcnl 
concavity v~lues (X). a lw supported the monophyly of the 
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MelJre 1._ S'nct <>.:>n,.""us ,re." of 12 m<>s, parsimotliom '''''' "bwincd by cladistK: analysis with C<Jual wei~tin2 "r cha. acte rs und~r 
N O NA (L = In. C I = 7U. tU = ~5) . Hlact bar< ,nd,eate unrcversni .ynal"'mo.plnc o. aromo,?lu., .:a«". and ",h :te bar< ,nd,eat~ homop~suc 
c;h:lrnct<:f"' Sm"ll m,mhc" ~hm.<l ha", inrli<;>l le c~ a .. cter n llm hcr ; ,moJI nnm he ... h~lo", h" ... in<lic.:l!e ch" " ,eFe. <! :He I.Hecr n"m""", ahoYo'" 
brancl\eS indicatc h ckk nifc suppon valucs . laller numbcrs bclow brancl\eS indicate Bremef suppcrt vIIue.: (O) atxl\"e nodes inruc:atc 
tlll"uppun ul ",· cuIIa!!",'" mxIn willt J tlCkk,,;Cc. 
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5 

Figures 2- 1O.- f'lI)50Sycllls CO'IIUII,." 1,.1 Epigyn llrn. \'cntral and Ialcla! \'icw respccti"c ly (alTow indicatc¡ lateral oonstraims 1I1 rnidd[C pan). 
P ",id"",,""~'" J Fpógynnm, rl"r"al view (armw ;nd;c.~ te' ¡he .in!!k ",lermin.-l p-";orfi"n "n ¡he are) P nuep<i' ~ f'hdicr."" e, fmnl"1 vi<:\\' 
(m row indiootcs the I"'Ic oono,,:;ity cm eaeh chdiccrne); 6. Ldt palp. ,etrolnteral vi"" (left o" "w indicates d"mal ap"phY5i, "r procu rm,; middle 
arrow indicares the notch bccv.ccn embobe sclcnte> and embollls; right anow indicates the ventral n[)tch of me p rocumus); 7. Blllb of the left 
palp, dorsal view (a rrow indicates the ,clerotized retrolateral !egion mong:y visible). P. Si'wwei: 8. Left palpo relwlalcral \'i"",' (left arrow 
mdicat"< the embolic s:derit~, ri ght ,urow indicates the arical ventral co""avity). P. ,.'lMi!ili: 9. lO. Chdi;,e,.a~, frontal and bte ... ~1 vi~"'<, 

' C'pcc!Ínly (an ow mdicatcs the ,tridulator y file). &ale ba,~: 0.5 mm. 

gcnU3 P")'Socyc!u~, wnh Jllckknife vIlluC3 of ~ 70 (Tllblc 1). 
T he analyse. wi th concavity VJ lues IK = 6---10) obtaine<l f~wer 
parsimonious tr<,es (5 or 6) of the sa me length as the :ma!ysis 
of equal weighting (Ta ble 11. lOe analyse;; with the hlghe;;t fh 
v:llue<: (K = 9 , 10) recov~roo only th-e [lll,,;m(1ni(1u~ ¡r~f'S, wllh 
¡h: same CI and R I valu:s of the equally w~ighted trees 
(" Iable 1). and the slnet consensus found the same topology as 
with equal weighting (Fig. 1). 

M orphologiclI l tlmm rt(rs.-Th~ morphological eharacters 
u~ in ¡he phylo!!t"netic analysi. [S4 characters (44 binary and 

10 multistIllC)]lIrc liMcd bclow; 30rnc chElmctcrs IIrc dC3cribcd 
in Valdez-Mondragón (20 10), which is abbreviated in this part 
as VM (20IQ): 

Prosoma: 

l. Anterior median eyes, diame¡eL (O, > diame¡er of ~ nterior 
lateral eyes. (11 < dlllmeter ofantenor lateral eyes 

2. Fovea, shape: (O) point -shJped, (1) longitudinal 
3. Carapace offeTTI3le, posterior dorsal sclerotized protuber­

anC(' (aTrOw, Fig. 14): (O) a bsent, (1 ) present 
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Tab/e L-Surnmuy ofthe phylogrnctic hypothe"" arr.o n~ the mon par . imon,ou. ([ce. ( MPT) found " , th a¡ual weiglu ing {E\"') and implicd 
wCL ~hnn~ o ..... ). wlth I U valucs ror [ h~ concavuy cons tam (10. arrangOO In o rde r or IncrcasLn~ lit (fiJ. O '" Consl5tcnC) Lnde l . KI = Keten:LOn 
indexo J - Jackknife VIllues that support the D10nophyly of PIr)".' iJ.q cl,.:; in the diff~r~m hypothesi •. 

An~ly."", MPT ~'~P" rot 1ft) 

¡W:K- I " lJ3 33.52 
JW: K"" 2 14 128 36.97 
EW 12 127 3&.90 
¡W: ;.:"" 3 14 128 39.10 
IW· K_ , " "" 404R 
¡W:/\."" 5 14 128 41.44 
JW: K- 6 5 l27 42.1 7 
¡W: K- 7 6 127 42.73 
JW: K- 6 b 127 43.17 
/W: K- 9 5 121 43.S} 
rw, K"" LO 5 127 43.83 

Opisllwsoma: 

4. Opisthowma of lemale. sclerotized patch. on dorsal 
anterior par! (arrow, Fig. 14): (O) abselll , (1) pn: sent 

5. Epigynum, distal pa lred apophysi" neX! 10 epigastric 
furrow: (O) abselll . (1) present 

6. Epigynum, two small medi3n U·~ha pe<l concavities (VM 
2010; Fi~. 67, 144)' (O) ab!;en¡, (1) pre,ent 

7. Epigynum, paired ventrnl apophysis on an terior part 
(F ig,. 2. 3, 11 , 20): (O) ~bscnL (1) prcscnt 

R. Epirynllm, l~ter~1 mn~lr~ing in mililile f'lT! ( Fir~. 2, 20): 
(O) absem. (1) presem 

9. Epigynum, latenl eonSlJ"3inlS in middle pHt, shape: (O) 
barel}' visible, inconspicuous (F ig. 20): 1I) very marked, 
bell-shaped (~rrow, ng. 2) 

I(J. Epigynum, pore plJtes, shape: (O) vel"}' long ~ nd thin 
(F ig.4): (1"1 long and wide (VM 2010; Figs. 13, 20); (2) 
~hoT! , widc, oVIII-~hapcd ( Fig. 17); (3) shoT! IInd thin: (4) 
trhnguJar: (5) short and curved 

11. Pore plates, structures bag-shaped tela ..... them (arrow, 
Fi:;. 21 ): (O) absent, (1) present 

12. Eplgynum. sclerolTled arco dorsal Vlew: (U) wtthout 
sclerOl:ized project lOn on anterior part, (1) with a 
scJe.rotized projection on amerior part (arrows. Figs.4, 
17), (2) with two sclerotized projections on anterior part 

13. Epigynum, dorsal IIrc surrounding pore pllllCS (Fig. 17): 
(O) absem. (1) present 

14. EpigY!lum, mruian prutuberalKes, lat<:nllly (VM 2010; 
Fi:;s. 6ü, 95): (O) ab>ent. (1) present 

ugs: 

15. Legs. curve<! setae in tibiae and m~tatarsi: (O) ab~nt: (1) 
present 

e /,dicerue. 

lfí . rhel icera~ nf m~le, later~1 aJl(lphy~' s (F ;~~ . 'i, 9, 12, 11)' 
(O) absem, (1) pre.enl 

17. Cheliceme of male, la ¡eml apophysi~ , 10clHion: (O) 
proximal (F ig. 18), (1) middle part (F lg. 5). (2) frontal­
lelrolateral (anow, Fig. 12), (3) along, (4) distal ly (VM 
2010; Fig. 197) 

18. Cheikerae of male. Jateral apophysis .• hape: lO) ~mall3nd 
conicllI (Fig.5), (1) conical IInd long (Figs.9, lO), (2) 

el RI ~f",". "r PI,>",,,,>","I,!.. 

" "' J- 70 (monophyktic) 
70 '" J= 7 1 lmonoph)"lctic) 
70 ES J- 72 (monophylctic) 
70 '" J= 72 (monoph)"lctic) 
70 "' .1= TI (Ill{)n"rh)"lctic) 
70 ... J= 74 (mult"plt)'ktic) 
70 ES J= 74 (monoph)"letic) 
70 ES J- 75 (monophyktic) 
70 65 J= 75 (monophyleuc) 
70 &5 J - 15 (monophylctic) 
70 85 J= 76 (monoph)"letic) 

shield.shaped (J7ig. 12). (3) wide and alon g, (4) wide and 
projec¡e,j toward franl (VM 2010; Fig. 183). (5) small and 
trianguhl.r (Fig. 18), (6) wide and triangular in lateral view 
(VM 20 10: Figs. 2, 113), (7) wide and with two projections 
ID lateral Vlew (VM lUIU: F lg. 141). (!I) smalJ. wtth severnl 
eones distal ly (VM 20 10; Figs. 197, 198), (9) small aud Wilh 
irregular sh~pe (Fig. 1J) 

19. Chelicerae ofmale, frontal curved apophysis. basally: (O) 
absent, ( 1) pre~ent 

20 C'helicerae of male, strirlnblory fi1e.~ blenlly (arr¡.,w, 
Fig. 10): (O) ab~lH , ( 1) pre;t:1H 

21. Chelicerae of male, discominuous fi les frontally: (O) 
absen!. (1) presen!. 011 wide apophysis shield-,haped 
(arrow. J7íg. 12) 

n. Cht-licerae o f male. sclerotized eones frontally ( Figs. S, 
9): (O) absent, ( 1"1 present 

23. Chelicerae of male, sclerotiud con~s fronHllly, number 
on each ch~lIcerne: (O) < 20 eones (Fig. 13). (1 ) > 30 
eones (F igs. 5, 9) 

24. Chelicerae of male, :-> 3(J oclerotized cones frontally, 
position: (OJ Ofl basal h31 f. and on prolateml pan of 
eheliccrae and laleral apophysis (VM 2010, rig. 8), (1) on 
ba~al half. and on prolateral part of cheliceraC'" and lateral 
apophysis , leaving a bas~1 lone on prolateral pan 
Wilhout eones (VM 2(J]0, Fig. 15); (2) on % of total 
length. ~nd on pro13teral pan of chehcerae and latenl 
apophysis (n g. 5); (J) on prolater~1 part, and tOWoud 
prolatC'"ral par! of lateral apophysis leaving an area Wilh 
half-mmn ,hape witl10m eones be¡ween lh~m (F ig. 9); 
(4) scattered ¡hroughout (V~I 2010; Fig. 119) 

25. Chehcerae o f male lt1 frontal paT!, pale basal half and 
brown distal half(Fíg. IJ ): (O) abscnt, (1 ) pleselll 

26. Chelicerae of ma le, pale concavity on each chelicera 
(~rrow. Fig. 5): (O) absem. (1) pre;;ent 

27. Chcliccroc of mlllc. frontlll distal small apophysis, conical 
(~rr(lw, Fie IR): (O) ahsenl . (I} rre~ent 

28. Chelicerae ofmale, retrolateml fromal apophysis, near to 
t he fllngs (PrrYCzúa hif)g!um~('); (O) absent, (1) pre,ent 

P{jlps: 

29. Procursus, dorsal apophysis and ventral notch basally 
(Ieft ano right arrows respectiwly. Fig. 6): (O) ~bsent. (1) 

prescnt 
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19 20 21 
Figures 11 21. Ph:"soq clltS ",odm.,,: 11. Epigyn um, la lero.! y¡""" •. 12 (bdiorrae, fron :ah 'icw(an owindicatcs lhe fro;mtal-relrolateral apopnysis on 

che:iceme). 1'. gr!aJklC<l.f le: 1.\. Ch~ticerae. fron:at \icw. P. g~ .. I ~. Fanak batlitm.latcral-.'icw Heft an ow indi<:a:e, thl: sclcrotizcd patdl OD don.al 
1"''': of Opi'lh 05<)rna. right arTOW tndicalC'! the po.tcriDr do ..... l ""lerotizOO prolul:craoo;: 00 carapaa:); 15. L:ft palp. n:!rDlatcral vicw (left ~rrow ind ica"" 
're enlMlic 'd:ri t,,-<, righ. ~rmw inrl¡':;<1te< rhe h"",h nf ¡w:"cir\tfimi~ nn I""ncllr<m) P ¡'hlrn;" In. I rO 1""'1[1. "'trnl ~ 'e", 1 ,.iN.' ( Id' ".,.f1W innOrnte.< ' ne 
in.:DllSpiruo"" sdcrctir.cd rClrohtcral regiDn o n p,alp bulb); 17. Epi~num. dor",'" via.- (an ",,- indicat~ lhe sitlflc ",lerotizcd fO"ojcctioo on lhe a""J. P. 
".um: IK Chelice=. fromal vOew ía.,.ow ind"'He< fron:a! distal m",JI apophy<i.); l (j. &.tlb of the leH papo dONJ.1 view (a.,."", ,ndicatcs In, dorso--di<!al 
spinc 00 embolm) 1'. W"<1<': 20. Epigynum. YCiltral ,'kw (alT<)w indiGites lataalconsuaints in mi:ldlc p,artl; !l. Epig)llum, dorsal VK-v. (arro\\-" indicalC!; 
tI-.: bas---.nnp;:d ,truclu"", bdow ,h, po"" pL:.tcs). Smlc bu .. : 0.5 n-.n. 

30. Embolus, dOT>o-distal spine (Hro\\', Fig. 19): (O) absenl. 
( 1) present 

31. Fctn:lra of male pJlp, smal l prolateral ventral Jp<lphys:s, 
wnh cone-~h3rffi (\'M 2UH); ... i~ . 12:1 ~ (n) ~h;;en f, (1 ) pree.ent 

32. Femora of male palp, prolaleral vemral ap<lphysis, 
distally , oval with flJI tip: (O) Jb>ent, (1) pre.<ienl 

33. Femora of male palp, hrg~ ventral conic al projection 
(V M 24111); "'I~ ~n): (U) ~ h.-.ent , (1 ) pre.-.en ! 
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'''' 
34. Bulb. sclerotized retroJateral region: (O) absent or 

im';cllJ~pi\';u\Ju~ (arruw, Fig. 16), (1) slrungly visible 
(II rTO'>\', Fig. 7) 

35. Procursus, large distal ~pine (Figs. 6, 8, 15): (O) ab>ent , 
ti) present 

36. Prccursus. brush of pseudotrichia disla lly (right aITOw. 
F ig. 15): 1,0) absent, ( 1) present 

37. Embolm, embolic ,dentes dorS3lly (len arrow, Fig. 15): 
(O) a bsenl. (1) pres<,nt 

38. E mOOlm. ernbolic sclerites dOf!>lllly. shape: lO) large and 
wiue, UII ,,-hllosl tunll lt:ll~lh uf t:rnbulus (VM 2010; Fig. 
65); (1) 3mlll l, on [lImos! totlll lcngth ofcmbolus. without 
notch 011 mediJD pan I,Fig. 15); (1) long and oval dislally, 
located 00 basal par! ofembolus ¡VM 2010; Fig. 149): (3) 
;mall, with l1Ult:h lJI1 met.liall JXHI (VM ]010; Fig;. 79); (4) 
,mall, projcclcd furthcr thlln tonllcngth of cmbolm (\'M 
2010; Fig. 156) 

39. Embolus. shape: (OJ almost square-shaped distally 
{Fij\. 16',; ( 1) h.m¡.:, wilh ' "J"'-shaJX: (VM 2010, Fig. 199); 
(2) long, wi lh upsidcdown "S"-shapc{V M 2010; Fig. 114); 
(3) rounded ap~ally (VM 2010; Fig. 17): (4) triangular_ 
;;haped apblly (Fig. 6); (5) triangular-shaped dorsally 
am.l ruullI.kt.l -slJ<lpt'u '/elltnlll}" (VM 2010; Fig. 58); (6) 
conic81 and oval dist8l1y; (7) curvoo distally: (8) ~igmoidal 

4ú. Embolu;;, with triangula r-,haped Jpbally, position: (O) 
pom1mg m diagonal poslllon to the IcmglludmJI aXIS 01" 
temur (Fig. S). (1) pointing in perpendicular position to 
Ihe 10ngitudinJI axis of femur (f'ig. 5) 

41. Embolu;;, trhnguJar-shaped a pically, with apical ventral 
lXlnC3Vlly (r1~hl :lTTflW, Fie . X): (U) :lh;;enl, (1) pre<;enl 

42. Embolu;;. apical \en1ral coneavity. shape: (O) small (right 
HroW. Fig. 8), (1) CUIVed and long (VM 2010; Fig. 86), 
(2) circulnr nnd Inrge (VM 20 10; Fig. 107) 

43. Bulb, embolic ~Ierile;; Ofl relrolaleral part (Iefl arTOW, 
Fig. 8): (OJ nbsent. (lJ present 

44. Bulb, ~lIIbulil: Sl:1~ilt'S UII re\rUI<lh:~ral p<lrt , shap~: (O) 
,mal l 8nd Innngul8 r (bft IlTrow, Fig.8); (1) long and 
wide (VM 2010; Fíg. 17); (2) long and Ihin (VM 2010; 
Fig. 5S). (3) small and o\al (VM 20 1(): Ag. 85); (4J long 
am.l lmmj\ular (VM 2010; Fig. 121 ); (5", :;lIlall , wi¡J~ ~I¡¡j 
curvcd (\'M 2010; Fig. '}3): (6) long Jnd curvcd (\'M 
2010; F ig. 1(4) 

45. Bulb. noteh between embolle ~Ientes and embolllS 
(middle arrow Fig. 6): (O) absem, m pre;;em 

46. PriXu rsus. shape: (O) square (wider than long). (1) conical 
(wider bar.ally than dislally) (Figs. 6, 8. 15, 16). (2) curvoo 
( Trir/r(l(yr¡'l.') 

47. Male pJlp. ventral apophysi;; distally on femur (\'M 
2010, Fig. 1(3): (O) absem , (1) preselll 

48. Procursus , long round::d proluocmncc, vemmlly (Tric!lO­
C)'c/us): (O) absent, ( 1) presenl 

49. Procursus. dOrial deep eoncavity (Trichoeycf:L!J: (OJ 
abst:1l1, ( 1) prt!St'1lI 

SO. Procursus, dorsal projection in mlddle parl (I'rúCOio'at (O) 
~ bsent, ( 1) presem 

51 Embolm, dorsal projection: (O) ab~e-n l, (1) pr<'"S/'"nt 
52. Embolu;;. dorsal projection. shape: (O) presen1. eurved: 

( 1) preselll, circular, clearly visible (VM 2010; Fig. 135) 
53. Embolm, di,tal ,pine (VM 2010; Figs. 149, 206): (O) 

3bsent, ( 1) presem 

TlI E JOURNALOF ARACHNOLOGY 

54. Embolus. retro]]teral part: (U) white. poorly chitinized 
( Fi~s. 15, 16); (1) bhll:k, SlfulI~ly dlilillW:u (Figs. 6, 8) 

TA..XONO~1 V 

P holcidae c.L. Koch 1850 
PI:ysocyelus Simon 1893 

Ph)Socyc"~ Simon 1893: 1(2), 257-4E8. 

TYlle sjX'eics.-l'f,o{cw gfo/)Qsm Taezanowski ISi4:105 
(description 1). 
Di~gno~is.-Di,tinguishcd from other pholcid genera by lhe 

eombination of Ihe following eharacters: <'"pigynum wilh 
paired ventral apophysis on ~nteTior part (Figs. 2. J. 11.20). 
epigynum with lateral constl1lims In middle pJrt (afTOlYs, 
Figs.2. 20), epigynum ",ith internal sclerolized an;: wilh a 
¡.clerotize<l projection on alllerior pan (arrows, Figs. 4. 17), 
m~lechehcerne wllh latenl ~]1Orhy~l~ (f'"le'· 'i, 'J , 10, 12, n i, 
mJle palp with enlarged femur (Figs. 6. S. 1 ~. 16). mJle 
ehelkerae \Vilh sclerolized eones frOnlall} ( > JO eones in lhe 
dugesi group) (Fig,.5, 9). However, eOlles in lhe globosz..~ 
group only pr<'"S/'"n l on P. giobos".\ and P. gUlltwmS!P (0-20 
eones) (Fig. I J). 

[kscriptioll.-M.:dium-sized sPlden (Iütallenglh 3-7 mm). 
CampaC<' usually lighl yellow, lighl broWII, or with omnge 
undertones , most spec:ies wilh m~rginal dorsal spolS. Fo\"e~ 
with irregular pa ttern arollnd il. gray or brown. FOye3 
fur lllill~ a "V" \Vilh push;~riur pan uf u¡;ular n:giulI. Eighl 
cycs on oeumr rcgion shghlly high. Clypcus brood, gemly 
~Ioping, in sorne spocíe;; with two brown. gray or orange liDeS. 
Ma le chellcerae Wll.h Imeral apophysls (except P. my.\t¡CIL~ and 
P. ntl1rft:Jfutsae), Jpophysis variable in shape ~nd size (Figs. 5, 
9, 10, 12, 13, 18). Female ehelicerae simple, wlthout apophysis. 
Ma le chel lcerae with latera l nndulat()ry files (Flg. 7); females 
01' M"lme 'r"'~I~~ ha\'e la le!"~ l ,tnrllll ~ I (.,ry fi les, hlll ~Iw~ys 

small~r 1hao ¡he male. Male cheliceme \\11h sclerolized eones 
on mOSI of Ihe species, variable ill number and position 
(Figs.5, 9). MJle palp femur wide (Figs.6. 8, 15, 16). 
Procunus long, darle. sdeTOllzOO. with bmsh ofp>elldotrichi~ 
(right arTOw. Fig 15) and spine distally (Figs. 6. 8). Embolic 
~Ieri les with differelll shape 3nd ¡x¡sition (ano\Vs, Figs. 8, 15; 
Valdez -Mondr~gón 2UIO, Figs. 10. 5 1, 72, 93). Embolus in 
relrolale!"21 parl of bulb. S('lerotizt'd, wilh vuiable shap!'" 
(Figs.6-8. 15. ¡ti, 19). spenn duct opening distal-dors~lly. 
Ft' IIl~k palp si lll pk SI<:fllUlTI al lu labiwlI \Vlut:r Ihall IUII~, 
sorne spccics ha.,e Slernum wi lh gro y, brown or dark orangc 
~polS. Endites long. Ma le;; Wilh legs longer Ihall femJles, 
femora wllh nngs s ub-dt~tally. tlbme wllh basal [[lid sub-dlstal 
rings, more visible in sonr specle;; than others. Color Ofl legs 
variable, pale or dark ydlow. pale or dark orange, basal pan 
of femora paler Ihan Ihe olher ,egments, meTalarsi and lani 
rl~rk:er th~n the other !';ellments. l.ee~ WllhOlIl ~pme~. Vlale lees 
with curved selae on t ibiae and met3lar;;i. OpisthosomJ 
globular (F ig. 14), Ihkker Ihan long, larger in fe nlJ.les Ihan 
in males, wilh Imeral and dorsJI irregular spots, brown, whÍle 
or gray. Epigynum with paired anlerior ventral apophy~is, 

with variable size and shape (Figs.2. 3. 11. 20: Vald~z· 
Mondragón 2010, F igs. 5, 33-J8) Epigynwll wider ¡]Hn long 
in moS! specie,. bell-shaped (Figs. 2, 20; \'3Idez-Mondragón 
]UIO. Figs. 26, 67, 137). Epigymun lYith pon'" p!ales variable in 
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Figure 2Z.- Natural distribution of ¡he speci~ of the giohoJII.s groop. Pliysocydll,; g/¡¡;)(Jsl<.I i5 not plolt<:d bxause il is imroduced in scvcral 
pl.:!C<'S aNund me ,,"orld. 

size, position and shajX"dejX"nding on Ihe spocies (FiSS_ 4,17, 
21. Yaluez-MUllljra~úll 2010, Figs. 27,117, 159). 
Monoph ~·l~ '.-T he genus PhyiOCJC¡"S is defin{'(j by the 

fulluwillg S)' IlJpulllurphi~s: 1) ~pigynulII wilh paireLl vt:lllral 
3]1Ophy~i~ on anterior rmTl (Fie~. 2, 1, 11, 20), 2) epieYllllm 
with bteral COllstraims in middlo: pan (arrows, Figs.2, 20), 
300 1) epieymJm with inlemal ;;cleroli7eíl are with a 
sc!elOtizet:j projeclion 0 11 all1t:ricll pan (arfOws; Figs. 4,17). 

r mnjlfNl irlll .-T he ~Ilm; PhymrJrh" i~ cornpo"l'íl of '0 
species in lWO species groups Wfobc~'Il'" and ,fugul). 1l1e 
g{oho.'iI'~ group (11 species): P. glo!x)suS (Taczanowsk! 1874). 
P. bicol'llis (}erl<;eh 1971, P iUUIU.5 Gensch 1971. P. moJeslu.5 

Gensch Inl. P. rafidlls Gertsch 1971. P. gzU/llüca~/e Huber 
19SE, P. gerucfli Vald:z-Momlragón 2010. P. Jruacullil Valdez­
Mondragón 2U IU. P. motllanoi Valdez-Mondragón 2UlU. P. 
paretÚ'si Valdez-Mondmgón 2QlO and P sarae Valdez­
Mondragón 2UlU. !'he duges{ group (]'J specles): P. dugesi 
Simon 18')3, P. mt>xieallu~ B!lIlks 1898, P. rom,<l:"~ Bnllks 
I !I\I~. P liltllleri Chamberhn 1'J2!. P. mJ'slicus Chamberlm 
1924, P. CfWU{US Cro,by 1926, P. cafijornicus Charnberlin & 
Uensch In'J. P. lloogslraal¡ liertsch & Ua Vls 1':142. 1'. mcrus 
Genseh 1971, P. pedregos~ Gertsch 1971, P redd:dli Gerlsch 
1971 , P. brevicorn:L~ Yaldez-Mond ragón 1010, P dan'illi 
Yaldez-Mondragón 2010, P. fNjJukei Yaldez-Mondragón 
2010, P. marfafui.me Yaldez·Mondragón 2010, P. michoacGllus 
Yaldez_Mondragón 2010, P. pltllllieki Valdez_Mondragón 
2010, P. ro/M Valdez-Mondragón 2010 and P. spro:l.~ei 

Yaldez_Mondragón 1010. Althou gh P. mexicallu~ was not 
p"n uf Ih~ analpis, il W<lS iJldUlkt.l in dugeIi gruup bel.:ilU~t: 
lhe- female holotype- has a long \'entral apophysis on the fe-rnale 
...,pigynulTl a~ UU lh..., ull ler sp,xit:s uf Ih..., gruup. 

NaturA l history.-Species such as P. gloho,ms, P. duge.!i and 
P. t'lIilUfuI have bcxn =lloclt:<l ill lluuses a Jlu builuings 
(Roo nEIJe7_M{mjlJe7 &. Pereni 2()]O, Vallie7_Monlira~ém 

2010): hlunan activity is rt'"sponsible for the wide gi"Qgraphic 
uisl ribuliun uf Ih~st' SJx:,:ies. SyJlalllhrupi¡; spt:\:i~s uu:upy 
CÁlrne-rs of eeiline~ of room" ha.<.ernen1s, halhroom~, lInlier 
sinks, ulIl.kr I"bl~ anu b~m;h",s. unuer ~lUrru Ílems anu 
fl lrnitme, ano llnrer rlr3in~ fm rlrainaee of roaos, in rlark 
warm l-,laces without wlIld CWTents alld Wilh linl: disturbance. 
Sorne ~pecie.s (P [rtlllrla>;, P (Iugp~;. P 1'I1f11t'IL~. p, hO(lf.J~tr{/r.li, 

P. mall.I', r. pedrego.5lAS, r. ((lImui, alld r. r",/del" ) inhabit 
dry semi3rid ehmates. \Vhile o then (P huacu/Ul. P. lIIodes/us. 
r . m/üfr.L5, r. pa,.ule~'i, P. bicomif, P. ca/ifontiws, P. comU/U.5, 
P. michoacallltS. P. brevirornr.L~. and P dugesl) prefer tropical 
decidllous fores!. between 0-1900 m ekvalion. Aboye 19<XJ m 
el~vatiOll. they have been collected only in buildings. Sdentists 
have never collcctcd the gcnus in lempeTate dimatic zone~ 
sueh 3S pille. oak or pme-03k rores!. wluch are the natural 
habitat for olher gen~TEl ;lUch as hehela Hubcr 2COO (Valdcz· 
MondragDn 2OJJ). Jn karst ZOlles, it is eommon 10 find Ihem 
because of their troglophilic habils; sorne species have bem 
eollected in the en trances of caves and inside on crevices in 
walls Jnd on fonnadons (stalactiles, stabgmites aOO column ,). 
This is the case for P. Nconm. P. tf./f!,esi, P. enallf:,s, P. 
frcmckei, P. hoogstraali. P. JaulUs, P. merlL~, P. modeslU.!, P. 
pedreKosr.s, P. re(fdefli, p, ¡anner!, and P. ralidus. Outside the 
C!lves, their nJllIral h Jbiut is in rock walls, between rocks and 
dark erevices, \\1th high humidity, wann temperature, and 
protection from slrong wlIld drafls. Bridge~ ::md culverls under 
roads alld railroad Ifaeks are eJ(cellel11 collecting SpOlS. 

l) ist r i bllt ion.-PhysocycfIL~ has a natural distribution In 

Nonh America, with most of ¡he species known found in 
Mexico (F igs. 22, 23), with P. mlifomiclu, P. elUllth~, P . 
fwogsrrüaJI, and P. rallnerf dis¡ributed in the southern pan of 
the Ulliled StJtes, and P. gU(IIUlcns¡e di. tribu led in Costa Rica. 
P. tlugf'.'i has bcxn il1 1rOOlll:<:U il1lu ÜJ~la Ri",a a nu VeJl~zuda, 
althol1eh this 1a~t recorli of r.~ponacm ( 19~5) eOlllli he 
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Figure 2].- Natural dis :r ibunon o( the spec:es of the duge~1 group. 
Ccntrn l ~nrl Somh Am~riC'.a 

erTOnoou;; (H Hnher pers. comm) P gl()l)(jsl.l.~ h~~ hren 
introduccd alld reponed in dilferent countries around the 
world (V3Idez_Mondragón 201OJ. 

DISCUSSION 

r ne subfamily Aneminae proposed by Huber (2011) is 
composed of the genen Ho!ocllcminus, ArlclIUJ, Tilx!tia, 
J'hysocyclus and nic}wrycll.l.\: and pr<!\'lOus studles have 
always supported the subfamily (I1 uber 2001; Il ruvo-M3darié 
el:ll 200<;). The pmrl'í1liors.'l 1 ~]1OJlhy~i;; anrl the \'entr:ll nOleh 
bm;.ally 1)11 ¡ht: pn.x:unus uf Iht: 1lI <l1t: p<llp (dlar. 29) (Hu lx:r 
2000. ]()()I) d~fine Ihis subfamily. Recentl}", Dimitrol' et a l. 
(20 13 1, ming molxular data, also transferred the genera !l/ita 
nnd W .. gigarra (prel'iously in Modisimina~) ¡O Arleminae. 
Wugigllrra also has a pmred dorsal apophy>lS and ] basal 
\"enlral noteh on Ihe procur:ms of Ihe mole palp (B. Huber 
JlI'1"~ eomm : A V~IIie7_Mrmrlrn~ón Jlers. oh~), :l~ Iherlore~¡ 

uf ¡III: gt:!lt:ra uf ¡ho;: subl"mnily. 
In this an alysis, I found a triehotomy among A nmlll, 

Trid/Ocl'rfus, and PllysocJc!m (Fig. 1): Dimitrov el al. (2013) 
considercd PIt)"soeyclus !lOO Tricl/OcyclllS 10 bc si>ter laxa 
based on the reductlon or the epl3ndrous splgots and 
preliminary mo!ecular evidence (Ilu~r 200 1; Il ruvo-M3darié 
el al. 2005). 

The monopilyly of [he genus Plly50Cyclus is supported by 
thrw 'Ylllpomorphies, wi¡h hiSh h ckknife and Bremer values 
that support the genus al 72% ~nd 2 respectively (Fig. 1). T he 
finl synapomorphy is ¡he palrcd vcntrnl apophysis on Ihc 
anterior pan or lhe epigynum IchaL 7) (Figs. 2. 3. 11. 20). 
However. ¡he apophyses of the SiJeaes difler ill shape, and 
e.:¡ch ~pedes has:l Jl:lrlienlar Oi3rnn~lic ~h:lf't". Th~re were Iwn 
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PhywcJcllC Jugerl is nO[ pres<:nt because i¡ is ln in¡roduccd specie;; in 

:lJlnphy~i~ Jlmlem;;: conic:ll ano ~h(]fl in the glnhn.m~ !!,"nllp 
(Figs. 11, 20) and 101lg, CUIVed alxl .... ide in moS! of the species 
in th€" dUg2Si group (Figs. 2, J), bUl the.e apophy>eS He absenl 
on P. mlü!lIs, likely a secondary loss (Valdez-Mondragón 
1010. Fig. 116). The second charaeter is Ihe late rn l coostra lll¡S 
in lh~ middle part oftheepigymun (char. 8) (arrows. Figs. 2. 
20). This eharocter is incompicuous or bllrcly visible 00 Ihe 
~peci~ nf Ihe gfnhmu~ erollp (ch ~ r . 9, chaTllc!er ~t a!e O) 
(Fig.20), where¡Js in ¡he dugt'si group, the shape is very 
marked (ch ar. 9. characler Slale 1) (Fig.21. T he third 
chancter is [he are or the Ulerus with a single sclerOlized 
projection on its anterior parl (char. 11, chancter s¡ate 1) 
(arrows. Figs. 4. 17 ). although it is hard 10 le ll if this simple 
3Olcrolizcd projcclion beloogs only 10 P{¡)'."Ioc)"clu~ or may be 
present in OIher genera of Artemin~e. At le~st in Aflf'ma. lhis 
charaCler is pres<:nt bUI ","ith IWO sclerolÍled pf<}jeclioo ~ (char. 
12 , rn3rnCI .. r sta t .. 2). wher .. as in P ,i.lcll/a, TricflOC)"dlls, and 
Wl.g!garra (Huber 200 1, Figs. 9, 27, 42), lhis sclerotized 
projection is abs.-nt . A1though Ihe an31ysis found Ihal a fourth 
character supporting the mooophyly of Physocvc(l.s is the 
curvcd 30llle on the tibille and metalorsi of ¡he legs (char. 15), 
this character has evo]l'oo severa] times convergent]y within 
Ihe subfaml lie~ Arteminae, Modisiminae and Sm:ringopinae 
(Huber 2000, 2011). This characl .. r was uoknown in P. 
guGlU/casre, P. {aul us. and P. gerL~rJ¡( due to bad speci men 
preservation and missing I .. SS, an d ~\'en these curved se¡ae are 
absent in P pGrede.\i and P. bicomis. 

G!ooosus group. The phylogcn~tie rollltion~hips [¡mon!; Ihe 
species of this group were the same in the 12 mmt 
pJlsimonious !lees foun d in ¡he ~nalysis (Fig. 1). The 
monoJlhyly of !he e;TOUJl i~ ~lIJl]1Orll'í1 hy fi ve ,yn~JlClm orJlhies . 
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Chafllclen :.1 ~nd 4 are a funcllonal unll becau<;e Ihese 
S!fUctures are iJl contacl when Ihe female moves iu 
opisthosoma toward Ihe prosoma. However, these characters 
were coded a5 different because Ihey were treated as jusI one 
character. The analys¡s found 24 mOSI pillsimoniou~ lrces, 
collapsing nine clades wit h lower value. of Ci and Ri. 
Allhough Ihe shape of Ihe pore plales IS variable in Ihe 
d¡fferent ~pedes of both groups (chilr. 10), aH spedes of the 
globosus group shar .. th!> oval shap .. (Figs 17,2 1) . Thedorso_ 
dista l spine on Ihe embolus (ChH. 30) is absenl on P. rafllm5 

~nd e!ln be considcrcd a rcven.!ll. In the othcr spcdes, thi~ 
.pine has differenl sizes and shapes, wruch make codificalion 
dimeult. The dorsal emi)olic sclenles on the embolus (char. 37) 
( len ~rrow, Fig. IS) in the gfooosl<.Y group llre presenl on fill 
;;pe;:i~~. However, rhe ~h~f'" nf the emholic ¡;clerÍles (char. ~~), 

which was coded as ~ mullislate characler, nnes. Only Ihe 
character slate (O): la rge a nd wide. almOSI the tota l lenglh of 
Ihe embolus. is ,hared [P. ¡a:lfll.\ (P. bfcorll~ + P. gertscJlI)] 
(Fig:.. 1, 16). TII<' hl.f g~ uisru l spint"' IJn (he prm.:tnsus(dmr. 35) 
(Figs. 6, 8) is preselll in aH species of the group e~cept P. 
!//Jacal/a , I hts chafllcler apparenlJy appeJfed convergenlJy 
1 wi~"t:, ill lllt! glül){).lwi gfIJup (e;uxpl P. /¡uaCWIU) mlll ill lllUst uf 
rhe species oflhe dugesl group, except P. platnicki. P. comulU.\ 
3nd !'. rO/h! (Fil!. IJ. 

T lk: dade [P. m{)fllmwi (P. I/Wl!i!:"I:l.I' + P .. \'aflle)] is 
supported by the laleral apophysls of male chelicerae in a 
rrontaJ-relroJalera l postllon (char. 17. characler slale 2) and 
male chel iccne wilh d iscontinuous files OJl the wide, shield­
.haped apophysis (char. 21, characler Slme 1) (arrow, Fig. 12). 
T his elade had a low J aetknife support value (22"'k). bUl a 
high Bremer suppon v31ue of 4 (Fig. O. T h: pCl~ilion of the 
lateral apophysls of Ihe ma le chelicerae wa~ cooed as 
mullistate because in bolh groups Ihe posilion vanes: 
proximal (chafllcler Male O), 011 the middle parl (1). lateral 
( l) or rli<;tally (4) AlthOlIe;h Ihe rli<;comimlollS file~ nn the 
3pophvsis ()f Ihe male cheliceme suppon Ihe cla[Je [P. 
lIIontanoi (P. m{)(le~tu.Y + P sarue)], thc 1~lcral slridutatory 
fi le.~ (char. 20) appH~nlly have evnlvM t".llnvere;emly ;;everal 
lilll~s in uifli:n:ll ( g<'llt:r<l uf Sl!bf<llIl ili~ Nillt:lim,e, Arkminat: 
~nd Smenngopinue. except in Mooisimin:Je and Pholcinae 
(H uber 1995. 20XL 2011~). 

PhJ'wc)'c!/IS f!.lobo.<;rl~ + P. f(UlI/wca.!le are sisler species. 
Although Ihe shape of Ihe Imeral apophysis of Ihe male 
chelicerae (ch ~ r IR) i~ ~ mllh i ~l a le charact~r !.Vilh nine 
¡,;I!<lfadt:r S(ill~, 111 bulh Sf!':I.:i~ il is ' lila]] allu irregular 
(characler stale 9) (Fig. 13). Besides, P. glohosu~ + P. 
glJ{/lIilcastt' \VaS Ihe onJy close relattonshtp ID Ihe group wtth 
high h "kknife al lu Brelll~r ,uppun valut:s uf 84% <lnu 2, 
respeclhely (Fig. 1). Anolher S} n:Jpomorphy thal supporls P. 
g/obosus + P gulIllacruft' IS Ihe male ch~J leeflle wttl! a paje 
bas~1 halfand a bmwn di5lallnlf (chal'. 25) (Fig. 13). 

CodlDg of the apophysis .hape of the male chelicene was 
dimcull due lO Ihe vanalion in Ihe IWO groups: ¡,ame of Ihe 
chancler ;;Iilles ",~re even autapomorphies for cenain spe.::ies, 
.uch as P. plmnirki and P. fau¡"y. This chancler is also absenl 
in P. myslict/J and P. 1II11riafuis(Je and is eons!d~red ~ reversal. 
Similarly challenglDg was the coding of Ihe posilion of the 
lateral apophysis of Ihe male chelicerae (char. 17), it being a 
mullista te and hornoplaslic characler (Fig. 1). The bag-shaped 
nrucrurcs Ix: low clI~h pore pllltc (char. 11) (arro .... , Fig. 21) 

\Vere found ID sorne srectes of Ihts group. T hese .lruc!Ures 
have apparently evolva:] conver~nlly mire in Ihe clade P. 
modestus+ P. sarae. J nd in the clade compo~ed from P. vafidus 
la P. gertsclt! ( Fig. 1). This characler is a revers!on in P. 
biwrnis. 

Although the dor¡al embollc sclenles con,isted of several 
shapes (cfl~r. J!!). Iheywere J~rge and wlde lor 3Jmosl the tolaJ 
lenglh of Ihe embolus (eharacler Slale O) (Fig. 1 G). snpporting 
th~ clade [P. ItlUtlL! (P. biCl!rnis + P. gerl.~rJJ/)]. In .ome case., 
Ih~ ch3ncler sl31es He diagnoSlic for such species as P. 
!II{)(!estll,5, r. Itlwamd and P. 11r00u(moi (Va ld ez-Mondngón 
2(Jl0: Figs. 79, ISO, 156). Finally, the conical frontal_distal 
apophysis on Ihe m31e chelicef3e (ehar. 27) (arro\\'. Fig. 18: 
Valdez-Mondragón 20W, rigs. J97, 204) is ] characler thal 
m3y haY<'" ~ppe3red c{lnvergenrly twice in both species groups 
beca use il is presenr in P. ¡xrri'desi and P. tal/fIJ.s (f!./obosus 
group) and p, p!<Jlllicki (dugesi group). 

nllgl's, IlrOllp: In compillüon !.Vilh rhe glnhns1J.\ e;rOllp, ¡here 
\Vere ehanges in Ihe relationships amüng ¡he species of Ihe 
d"gesi group in thc 12 mOSI pllTSimonious trecs, wirh Ihe stricI 
Cllm;emll~ !'.howine Ihe internal rel~lir>lHhip~ in the e;TOllp 
(Fig. 1). T he monophyly of Ihe group is supponed by four 
synapomorphies. Although the shap~ of the laleml IJ1;]le 
chelicerae (chaL 18) (Fig. 5. 9. 10) seems 10 suppon Ihe group. 
lhis l:hafi1\:l\:r 1m. ><:VI."Titl dlarm;lt:r slal<,s, UlIt: bt:illg (]¡<ll lhe 
la teral apophysis is ,mall and conica l (chHaeler stale O) 
(H g. 5). the shape ¡ha t ts shared among mosl oflhe Specles (l'. 
r.Jd·orf¡iws, P. e/Umlus, P. merlL5, P. bre~¡coIfI1L5, P. sp"vusei, 
P. dugesi. P. ,úml'Íni and P. Imll/mi). T he small, colli~al lateral 
3pophysis i. a p lesiomorphic or anceslnl ;;tale. whereas 
comedl amllong (clmracler Sllte J) (F igs. 9, W) is a deriva:] 
SU le, share<l wllh P. reddelfi, P. mic!waClJIIlLI, P. fWO<gstraali, 
~nd P pedregoS!is. bul absent on P. myst!cll.1 and P. 
¡' UirialuiM/i' (Valdez-Mondragón 20](); f' igs. 84. 16J). T he 
em bolus shape (char. 39) seems 10 supporl the group. 
Howevu. four differ~nt characler stales were coded. one 
being ~n IIp lcally rriangular embolus (chancter >la le 4) 
(Fig.6), the stal" shar .. d 111 the- mOSI of the' species eu-<'"pt 
P. plmnlck{, P. CO"IUlU.!. P. rOillf, P. hoo~straall, and P. 
pedregosIL'< Anolher ChaTaCler that SUpporlS thc group ia rhc 
st rone;ly v¡~ihle , ¡;c1~ro¡ i7M relrol ater~ 1 ~e;lon arrmno ¡he male 
bulb (chaf. 34, character slaJe 1) (arrm\', Fig. , ), absem in P. 
platllicJ:i. About the shape of embolie scleriles on rhe 
reirobler:¡1 par! 01' hulh (char. 44), app:¡rently the ple-;io_ 
lIl\Jrphk: Sl<l le W<l; dl<lrdl: (erizw by lhe spt'Lie, !lm l sh are IUllg 
and wide embolie sclentes (characrer ~13Ie J) (Valdez­
Mondngón . t-'Igs . 17. 1¡¡5). wherea;; Ihe demed Slale ID masl 
I>f lh<, Sf!dles was Jelinw by Slll all, (ri <l llgular embulil: S\;knl<'s 
(character state (J) (Figs. 6.7; left arTOW Fig. 8). 

.... our synapOmorphle5 5upport Ihe Jargest cJade wnhlD Ihe 
group fm m p, l'alU;mllfwi ro P. pedregosu.5 ( F ig. 1); 110w:ver, 
this clade is weakly supported wilh a low Jackknife value of 
17%, allhough supponed by IVilh Bremer values of2. The finl 
synapomorphy is the paJe concavily 011 each cheliccn of rhe 
mJI~ (ch ar. 26) (arrow, Fig. S) (absent on P. nUirillfuis[/(». T he 
second syn apornorphy is Ihe apical posilion oflhe triangular­
shaped embolus (char. 40); a !lhough Ihis is a mnlt i~tate 
eharacler, mosr of the .peció'"s have a triangular .. mbolus 
poinltng in a perpendicular posilion 10 Ihe longitudinalnis of 
thc fem ur (chllracrcr stalC 1) (Fig. 6). Although th-::rc is a 
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polytomy within t h~ relati()nship~ of Ihis clade (Fig. 1). Ihis 
chHacter sta te might be plesiomorphic, because P. maurus, P. 
fIIl'rUS, P. sprollsci, and P. mynicus have the triangular 
embolu. pomtmg dlagonall y la the JongHudmJI aXIs of the 
fem ur (character state ü) (f' ig. 8), which could be consideral a 
rler;voo ~I:ne _ Thi~ i~ Ihe !'w'lme for P frrwglrrll:li+ P pl'llrpg¡iSu.~ 

lh~l ha'lO: ,111 t:mbulus lhat is triallgukn uursally amI ruulIIku 
ventrally (de rived state-l (char_ 39, chara('te-T stale 5) (Valdez­
Mondragón 2010; Fig •. 58, 93). In specie;; with an apical 
tri l ngular embolus, the apical ventral conc:lvity on Ihe 
embolu. (chu. 41) (righ! arrow. Fig. SI in P. mal/lus, P. 
lIIaus, P. sprousei, P. Id/Jluri, P mysfirus, P. mariafui.'laf' ond 
P. mic}¡oacanus seems la have evolved several tim~s conver­
gelltly (F ig. 1).111: !hird .ynapOlllclfphy !In! s:ems !o su p].'Or! 
!h .. c13d .. i~ ChHaC! .. r 51 , !he cuned dor.al projeo:-Ilon on !he 
embolu;; (Yaldez-MondngÓfl 1010; Fig.IO): however , ¡rus 
chHacter has been lo.t sev~rnl times (P. elUwliLI, P. merus, P. 
sprOUjei, llild p, }¡OO!{I(/laf¡ + P pl'llre!{os!L\) (Fig. 8). The 
four!h synnpomorphy is the position of the selerotizM con .. s 
01' Ihe male chehceme (char. 24). aJlhough mml 01' lhe specles 
have con:s on the basal half and the prolateral pan of the 
ch~licerne anrl bt~ral a]1Orhy_i~ (character ~laTe O) (Yall'le7-
MlJlIIJragún 2010; Fíg. 29, 70, 105). 111\: ple;i<J1TlIJrphil: Mi1I..., ur 
anceslral Sla le S<'efllS to hav .. con;.'s on the basal hal f and on 
Ihe prolateral par! 01' Ihe cheliceme and lateral ~pophysis, 
leaving a basal zone on !he pro13tenl part without con .. s 
(characler Slale n. which is present on P. comu/us and P. (o/fli 
(VlIldcz·Mondmgón 20 lO; Fig~. 15, 183). Thcdcri~ ch~lIIctcr 
~Iale consisls of cone;; on ¡he prolateral p~rt and loward Ihe 
probteral par! of the la leral apophysis, leaving an an:a ofhalf­
moon shapé' withoul eones J:x.tween lhem (chaneter state J) on 
P III)'S/tcw and P. r{!lldef/[ (F ig.9); and cones scatlered 
throughout the chelicerae (eharacter state 41 appeanng twice 
convergenl ly on P. frallckei and P. l1/!/riGfuisae (Valdez­
Mondmgón 2010; F igs. 119, 161 ). 

F inally. the only clade SUpporled wilh high Jackknil~ and 
Bremer values i~ P. peJ/'<'gu:;IL~ and P. Itoog.\·/m.¡Ii, with 76% 
anrl 1 respect l v~ly_ The chHacteTl. ¡ha! ~lIppc,rt ¡hi~ cloo;e 
rdatiullship ind uut: lh..., t:pigyllUITI wi!h la!t:r~1 lTIooÍ<m 

protuberances (char. 14) (Valdez_Mondragón 20 10; Figs. 60, 
95) and Ihe dorsa lly lriangular and vemrally rOlUlded emoolus 
(ch3r. 39, ehllracter st3te 5) (Valdez- ~Iandragón 1010; F ig;. 
jK \13). 

lJiogoogm phr.-Ana lyzing the distribut ion of lhe IWO 
~~cip.<; erm1p_, I nO!e !ha T ¡he glnhll.ms ~mllp ha_~ a 
uisnibmi<Jll in !In: Mt:S>J,l1ut:ri¡;an ami M...,:\.il.<1n MUUJl!aill 
biotic components, following the biogeographical scheme of 
Mé'xico (Morrone 2004, 2005) (F ig. 22), wherea;; Ihe dllxesi 
group is dislnbmed in lhe Mes03meric3n and Continental 
Nearcl1c components (Fig. 23). T he blOllC componenl. a re 
defined by tna W1th a common hislory, which form 
biogeographical p~tterns (Morrone 2(05). T he b:ogeography 
of Mt:xico is eJltrelllely OJmpl::\.; there were several dispersal 
and vicariance eV<"nt~ because Nearetic and th~ Neotropical 
biolic elemenls, lmown as Ihe Me.xican Tran~il!on Zon~, 
overbp in Me:dco, (Morrane 2005; Brooks 2(05). H~Iff¡er et 
aL (1995t Halffler (2003) revie\\ed Ihis condition. working 
wÍ!h the in:ICCts of the region. 

The Mexican T ransition Zone is geogr~phically delimiled 
by the T ranslllexkan Volcanic B:ll. a lllüUll1aill OJlllpl:x in 
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central Me"ico (S!ates of Guanajuato, Estado de Mé.xico, 
Dislrilo Federal, Jalisco, Michoaeán, Puebla , Oaxaea, TIax­
CIlb, and Veracruz) II\I oTTOIle 2(06). By analyzing lhe 
dlstnbullon 01 the globo.rus and duge.\i spocJes groups. 1 
dctennincd that !he globmus group has 11 nlllurlll di~tribution 
primarily IOwa rd Ihe south of Ihe Transmexican Volcanic Beit 
~rouopical regiOll) (F ig. 22), while the ,!ugesi group has] 
mlllral rli~lrihlllion tnw~ rrl ¡he north of ¡he Tran~me)ic:lll 
\'ull.<1llk Bd! (Nt:an;!i¡; regiull ) (Fi¡; . 23). Givell !II"" OOlTl plt:~ 
biogeography in Mé'xieo, ~pparelltly a large.scale vicariant 
event sepa rated lhe IWO major clades wilhin Ihe genu~ 
Phpoc)'chLI (F ig. 1) . 

In conclusion. a llhough Ihe genus Ph}'socyrfll.\ is monophy­
letic , liS IIrc lhc two spccies groups within, numerous internlll 
polytomies. moslly wilhm the dugesi group. blur a clear 
ph ylogenetic picture a! Ihe species leve]. Futuro: studies should 
1I<;e new evirlence ano arlrl mnli':clllar rl~¡a !o help r~<;olve lhe 
rela tiOllships amOllg the specie •. 
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Appcndlx.-Chm3Ctcr rnmnx uS<XI In Ihe phylogcncllc ana ly!iCS . romposed 01" 33 laxa (U rngroup, 4 OUIgroUp), wd 54 nl(}rpholog:cal charnctcr$ (44 bnl::ry and 10 mulllstale). 
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