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Resumen

El género terafésino Hemirrhagus Simon 1903 es revisado con base en la revision
de las especies tipo y material adicional recolectado en México. Ocho especies
fueron redescritas e ilustradas. Los machos de H. ocellatus, H. papalotl y H. stygius,
anteriormente desconocidos, son descritos por vez primera. Cinco nuevas especies
fueron reconocidas y son descritas e i lustradas. Hemirrhagus comprende 21
especies, todas endémicas de México. Se realizé la clave de identificacion para
machos y hembras de todas las especies, asi como sus mapas de distribucion.
Nuevas caracteristicas taxondmicas son incluidas en las descripciones y diferentes
tipos de o6rganos estridulatorios son descritos por primera vez para el género. Se
reporta por vez primera que Hemirrhagus es el unico género conocido de
Theraphosinae que fabrica ovisacos fijos tipo hamaca. H. embolulatus sp. nov. es
descrita como la unica especie conocida dentro del género que posee otras quillas
adicionales del émbolo presentes en otros géneros de Theraphosinae. Informacién

acerca del habitat de las especies y datos sobre su reproduccion son mencionados.



Abstract

The theraphosine genus Hemirrhagus Simon 1903 is revised based on the
examination of the type specimens and additional material collected in Mexico. Eight
species were redescribed and illustrated. The males of H. ocellatus, H. papalotl and
H. stygius, formerly unknown, are described for the first time. Five new species were
recognized and are newly described and illustrated. Hence, Hemirrhagus comprises
21 species, all endemic to Mexico. All species are keyed and mapped. New
taxonomic features are included in the descriptions and different types of stridulatory
organs are described for the first time for the genus. It is reported for the first time
that Hemirrhagus is the only known Theraphosinae which lay fixed eggsacs. H.
embolulatus sp. nov. is described as the only known Hemirrhagus which possesses
embolus keels also present in other Theraphosinae genera. Information on species

habitat and reproduction are included.



Introduccion
Las tarantulas son un grupo de arafias que pertenecen a la familia Theraphosidae

Thorell, 1869. Dentro del infraorden Mygalomorphae, es el grupo mas diverso y con
mayor distribuciéon en el planeta (Locht, 2008). Actualmente, se reconocen 118
géneros y 933 especies dentro de la familia Theraphosidae distribuidas a nivel
mundial (Platnick, 2013). En América se encuentran 51 géneros con mas de 270
especies, siendo la familia mas rica y diversa en el continente americano que en los
demas. En México se conocen hasta hoy 13 géneros y 73 especies, siendo el 93%
endémicas, ocupando asi el segundo lugar del mundo en cuanto a diversidad de

Theraphosidae, so6lo después de Brasil (Platnick, 2013).

Segun el analisis filogenético realizado por Raven (1985), la familia Theraphosidae
estd formada por 12 subfamilias (4 subfamilias en A mérica). Tres de ellas
(Aviculariinae, Theraphosinae, el schnocolinae en parte), y la subfamilia
Selenocosminae sélo representada por el género Psalmopoeus, se encuentran en
México (Locht, 2008). Sin embargo, un analisis cladistico mas reciente realizado por
West et al. (2008) mostré que la subfamilia Aviculariinae es un grupo monofilético y
que dentro de este grupo se incluye al género Psalmopoeus. Por lo tanto las
subfamilias de Theraphosidae en América quedan reducidas a tres, siendo México

el Unico pais que posee representantes de las tres subfamilias (Locht, 2008).

La subfamilia Theraphosinae es la mejor representada en nuestro pais y dentro de
ésta se incluye el género Hemirrhagus Simon, 1903 conformado por tarantulas de
tamafo medio, entre 5 y 10cm; con coloracion usualmente negra, ocho ocelos que
presentan pigmentacion periocular y uno o d os parches de s edas urticantes de
coloracion cobriza u oscura en el opistosoma (Smith, 1995; Pérez-Miles y Locht,
2003). Dentro de Theraphosidae, este género parcialmente se diagnostica por: 1)
extension retrolateral-ventral de las coxas y 2) presencia de sedas urticantes tipo VI
en la mayoria de las especies (Pérez-Miles, 1998). Adicionalmente, difiere de otros
géneros de Theraphosinae en la morfologia del bulbo pedipalpal, con un subtegulum
extendido y una sola quilla desarrollada retrolateralmente (Pérez-Miles y Locht,
2003; Garcia-Villafuerte y Locht, 2010). Actualmente, el género Hemirrhagus esta



conformado por 16 especies formalmente descritas, de las cuales H. stygius
(Gertsch, 1971), H. puebla (Gertsch, 1982), H. reddelli (Gertsch, 1973), H. grieta
(Gertsch, 1982) y H. mitchelli (Gertsch, 1982) conforman un grupo unico en el
mundo, por sus adaptaciones a la vida en cavernas. La ausencia de sedas
urticantes, falta de pigmentacion y reduccion ocular, son interpretadas como

reversiones relacionadas con sus habitos troglobios (Pérez-Miles y Locht, 2003).

Métodos

Revision bibliografica.

Se revisaron las diagnosis y descripciones originales de cada una de las especies
del género Hemirrhagus correspondientes a las siguientes referencias
bibliograficas: Ausserer 1875, Simon 1891, Gertsch 1971, 1973 y 1982, Pérez-Miles
y Locht 2003 y Garcia-Villafuerte y Locht 2010. Asi como trabajos relacionados con
cambios taxonomicos: Smith, 1995, Schmidt, 1997, Pérez-Miles, 1998 y Pérez-Miles
y Locht, 2003.

Complementariamente, se revisaron diagnosis y descripciones de otros géneros y
especies del a subfamilia Theraphosinae. Se obtuvo mayor informacion de
caracteres utilizados en revisiones de géneros y su codificacion. Se llevo a cabo la
revision del trabajo de Pérez-Miles et al. (1996) acerca de la revision sistematica y
el analisis cladistico de la subfamilia Theraphosinae. Se evaluaron los caracteres
utilizados en su estudio para incluir al género Hemirrhagus en la matriz de datos.
Posteriormente se reviso el trabajo de Pérez-Miles (2000) donde complementa el
analisis cladistico de la subfamilia Theraphosinae e incluye al género Hemirrhagus;
sin embargo, los datos son incompletos debido a que s 6lo tomd6 en cuenta a H.

cervinus, especie de la que se desconoce el macho.

Dos trabajos respecto a la revision del género fueron encontrados: (1) Smith (1995)
hace una redescripcion de las especies descritas por Gertsch, aunque son parciales
y les falta informacion e ilustraciones; (2) Pérez-Miles y Locht (2003) revisan el
género y transfieren las 5 especies de Spelopelma (Gertsch, 1982) a Hemirrhagus;



hacen la descripcion de 5 especies nuevas para el género y transfieren la especie
Cyrtopholis pernix (Ausserer, 1875) a Hemirrhagus. Sin embargo no realizan
redescripcion de las especies ya descritas y sélo mencionan algunas caracteristicas
para diferenciarlas de las nuevas especies que describieron. Realizaron un analisis
cladistico del género con informacién incompleta por no contar con ejemplares de

ambos sexos para la mayoria de las especies.

Material biolégico.

Se revisaron los ejemplares de Hemirrhagus depositados en la Coleccion Nacional
de Aracnidos (CNAN), del Instituto de Biologia de la UNAM (IBUNAM), donde se
encuentra el holotipo de H. perezmilesi Garcia-Villafuerte y Locht, 2011. El material
de muestreos de afos anteriores fue clasificado, etiquetado y adicionado en la base

de datos de la coleccion.

Se revisaron los holotipos depositados en el American Museum of Natural History
(AMNH) y en el Laboratorio de Acarologia Anita Hoffmann (LAAH). El material
adicional encontrado en el AMNH fue identificado y etiquetado. El Dr. Stuart
Longhorn, post doctorado de la National University of Ireland (NUIM), Maynooth,
Irlanda, ayudo en la recopilacion de datos morfologicos y fotograficos del holotipo
de H. pernix, depositado en el British Museum of Natural History (BMNH). Se
realizarbn numerosos esfuerzos por contactar con la Dr. Christine Rollard,
responsable de la coleccion de aracnidos, Museum National d' histoire Naturelle
(MNHNP), Paris, para poder obtener acceso al holotipo de H. cervinus, pero nunca
se recibié una respuesta satisfactoria de su parte, a pesar de que la solicitud de
préstamo fue aprobada por el MNHNP. EI Biél. Kaleb Zarate Galvez de la coleccién
de aracnidos, Facultad de Ciencias Biologicas, Universidad de Ciencias y Artes de
Chiapas, envié para su revision el material depositado de tarantulas procedentes de

cuevas en Chiapas.



Trabajo de campo.

Se realizaron recolectas en diversas localidades registradas en la literatura para las
diferentes especies de Hemirrhagus y en las localidades adicionales donde se han
colectado probables nuevas especies a fin de obtener material adicional tanto de

especies descritas como no descritas.

Durante 2011 se realizaron salidas a O axaca, Chiapas, Estado de Meéxico,
Querétaro, Morelos, Distrito Federal e Hidalgo; en 2012 a G uerrero, Veracruz,
Distrito Federal, Morelos, Estado de México, Oaxaca y San Luis Potosi; y en 2013

a Querétaro y Oaxaca.

La recolecta de ejemplares se llevd a cabo manualmente, depositando los
ejemplares en frascos con alcohol etilico al 80% con sus datos correspondientes de
localidad. Posteriormente fueron debidamente etiquetados y capturados en la base
de datos de la CNAN.

Morfologia.

Para realizar la identificacion de las especies en el laboratorio, se emplearon las
descripciones de las especies realizadas por Smith (1995) y Pérez-Miles y Locht
(2003). La confirmacion de la correcta identificacion se realizé mediante la
comparacion de |l os ejemplares tipo de cada una de las especies descritas. La
manipulacion de los ejemplares se hizo con pinzas y agujas de diseccion, haciendo
las observaciones en un microscopio estereoscopico Nikon SMZ645. La
observacion de estructuras reproductivas tanto masculina como femenina se llevo
a cabo mediante una diseccion empleando agujas entomoldgicas y tijeras de
cirugia. Estas estructuras fueron observadas en una pequefa caja petri y
posteriormente fueron guardadas en un microvial junto al ejemplar de origen con

sus respectivos datos.



Andlisis Filogenético.

Grupo Externo.

Se utilizo el criterio de comparacién con el grupo externo, que asume que si uno de
los estados de caracter presente en alguno de los taxones en estudio (grupo interno)
también se encuentra en el o los taxones que no son parte del grupo de estudio
(grupo externo), entonces es el estado plesiomorfico. Cuando un estado de caracter
se restringe al grupo interno, es considerado apomorfico (Kitching, 1992; Kitching et
al., 1998; Wiley, 1987; Wiley, 2011). Los grupos externos fueron seleccionados con
base en el analisis cladistico de la subfamilia Theraphosinae hecho por Pérez-Miles
et al. (1996) y Pérez-Miles (2000), incluyendo dentro del analisis al género
Hemirrhagus y completando toda la informacién faltante en la matriz de datos.
Adicionalmente se incluyeron otros géneros mexicanos en el analisis. El total de
grupos externos que se utilizé fue de seis, pertenecientes a los siguientes taxones:
Holothele incei (F.O.P. Cambridge 1898), Hapalopus formosus (Ausserer 1875),
Cyriocosmus perezmilesi (Kaderka 2007), Cardiopelma mascatum (Vol 1999),
Aphonopelma anitahoffmannae (Locht et al. 2005) y Brachypelma smithi (F.O.P.
Cambridge 1897).

Eleccion y codificacion de caracteres.

Sereno (2007) menciona que los caracteres son simples caracteristicas expresadas
como variables independientes y que los estados de caracter son las condiciones
mutuamente exclusivas de un caracter. Juntos, los caracteres y estados de caracter
componen los enunciados de caracter; estos enunciados de caracter son formados
de cuatro componentes funcionales identificados como localizador, variable,
calificador de variable y estado de caracter, estos componentes existen Unicamente
en dos patrones, neomorfico y transformacional. Basado en esta definicién se llevo
a cabo la codificacion de c aracteres tomando como punto de partida trabajos
filogenéticos realizados con otros géneros de la familia asi como con Hemirrhagus
(Bertani, 2001; Fukushima et al., 2005; Pérez-Miles, 2000; Pérez-Miles y Locht,
2003; West y Nunn, 2010).



Se analizé la variacion intraespecifica revisando hasta 20 ejemplares de cada sexo,
planteando de esta manera las hipotesis de homologia. Los caracteres analizados
tanto internos como externos, fueron solamente en ejemplares adultos (machos y
hembras). Sélo los adultos presentan los caracteres diagnosticos, y el desarrollo
total de caracteres morfoldgicos que permiten plantear hipétesis de homologia. La

informacion fue volcada en una matriz de datos.

Métodos de analisis.

Se analizé una matriz de datos de 27 terminales y 100 caracteres, de los cuales 4
fueron no informativos. Los caracteres no informativos permanecen en la matriz
debido a su posible utilidad diagnostica o filogenética tras la inclusiéon de mas
terminales, pero se excluyeron de todos los analisis, por lo que no contribuyen en
los indices y medidas de soporte. Los caracteres multiestado se optimizaron de
manera no aditiva (Fitch, 1971), al no existir evidencia que soportara el
ordenamiento en los caracteres de multiples estados. Se realizaron dos diferentes
analisis filogenéticos usando el principio de parsimonia con el criterio de
comparacion con el grupo externo (Watrous y Wheeler, 1981). Un primer analisis
que incluyo todos los caracteres informativos y un segundo en el que se excluyeron
los caracteres determinados como troglomorfismos. Wiens et al. (2003) mencionan
que los caracteres morfolégicos relacionados al habitat cavernicola son
susceptibles de convergencia por lo que estos troglomorfismos podrian agrupar a
las especies que los presentan, pudiendo mostrar una arreglo filogenético engafioso
derivado de la semejanza entre organismos que no es resultado directo de una
historia filogenética comun. Sino de una convergencia morfolégica asociada a una

adaptacion a habitats con presiones de seleccidon muy similares entre si.

Dado que la cantidad de datos en este analisis imposibilita el uso de estrategias de
busqueda exactas, se emplearon estrategias heuristicas para hallar las hipétesis
mas parsimoniosas para el conjunto de datos contenidos en la matriz. Se usé el
programa TNT version 1.1 (Goloboff et al., 2000) en una computadora de sistema

operativo Windows 8. Para el analisis se aplico el método de busqueda de New



Tecnology Search (Goloboff et al., 2008) usando Sectorial Search, Ratchet (10000
iteraciones y 2,000 substituciones), Drift (100 ciclos) y Tree Fusing (5 rondas);
memoria con un maximo de 10,000 arboles retenidos. El analisis se realizé con

pesos iguales y posteriormente con pesos implicados (Goloboff, 1993).

Acorde con el criterio de pesos implicados un arbol que es mas corto bajo los pesos
que implica es un arbol que resuelve los conflictos de caracter en favor de los
caracteres que, en el arbol en si, tienen menos homoplasia, y por lo tanto es un
arbol auto-consistente. Si el arbol no es mas corto bajo los pesos que implica, el
arbol es contradictorio a si mismo: es decir, que resuelve los conflictos de caracter
en favor de aquellos caracteres en los que el mismo arbol indica no confiar
(Goloboff, 1993).

Para cada uno de los analisis se reportan la longitud (L) del o los arboles 6ptimos,
los indices de consistencia (Ci) y retencion (Ri). Se reporta ademas el valor de ajuste
(f) para los arboles obtenidos durante el uso de pesos implicados. La optimizacion
de caracteres ambiguos se llevd a cabo utilizando transformacion acelerada
ACCTRAN (Accelerated Transformation), con la finalidad de d esfavorecer
paralelismos y favorecer las regresiones. De acuerdo con Agnarson y Miller (2008),
no existen argumentos para preferir algun algoritmo para resolver las optimizaciones
ambiguas. Por lo que el empleo de ACCTRAN es un tanto arbitrario y sélo se utiliza
con el unico propédsito de presentar una hipotesis sobre una resolucién de dichas

ambiguedades.

Como medida de soporte de los clados se usé la técnica de J ackknife usando
remuestreo simétrico en TNT usando 10,000 replicas, con un 50% de probabilidad
de cambio. Los cladogramas obtenidos por TNT fueron exportados en formato de
imagen Tree Metafile, los cuales fueron posteriormente editados con los programas
FigTree ver. 1.3.1 y Adobe lllustrator CS5.
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Biogeografia Cladistica.

Como parte de la discusién sobre las implicaciones biogeograficas de las hipotesis
filogenéticas obtenidas, se emplearon herramientas de la biogeografia cladistica, la
cual utiliza informacion sobre relaciones filogenéticas entre organismos y su
distribucion geografica para proponer hipétesis sobre relaciones entre areas de

endemismos (Morrone, 2013).

Se realizé un cladograma taxondmico de areas a partir del cladograma taxonémico
que prescindia de los caracteres troglomorficos. Se utilizo el Analisis de Parsimonia
de Brooks (BPA por sus siglas en inglés) construyendo una matriz de datos a partir
del cladograma taxonomico de areas. Se obtuvo una matriz de 20 caracteres y 5
terminales representadas por las provincias biogeograficas donde se distribuyen las
especies. El analisis de esta matriz de datos se hizo con el Programa TNT utilizando
una busqueda exacta (implicit enumeration) para poder obtener el cladograma mas

parsimonioso.

La regionionalizacion de provincias biogeograficas de México que se empleo fue la
de CONABIO (1997) y Morrone (2005). Se establecié que el género Hemirrhagus
se distribuye en cinco provincias biogeograficas: Sierra Madre Oriental, Oaxaca
Norte, Sierra de Chiapas (Soconusco), Eje Volcanico Transmexicano y Sierra Madre
del Sur.
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Abstract

The theraphosine genus Hemirrhagus Simen 1903 is revised based on the examination of
the type specimens and additional matenal collected m Mexico. Eight species are
redescribed and illustrated. The males of H. ocellatus, H. papalot! and H. stygius, formerly
unknown, are described for the first time. Five new species are recognized and are newly
described and illustrated. Hence, Hemirrhagus comprises 21 valid species, all endemic to
Mexico. All species are keyed and mapped. New taxonomic features are included in the
descriptions and different types of stridulatory organs are described by first time for the
genus. It 1s reported for the first ime that Hemirrhagus 1s the only known Theraphosinae
which lays fixed eggsacs. H. embolulatus sp. nov. 1s described as the only known
Hemirrhagus which possesses embolus keels present mn other Theraphosinae genera
Information on species habitat and reproduction are mentioned.

Key Words: Tarantula, taxonomy, morphology, stridulating organs, troglobitic species.
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Introduction

The genus Hemirrhagus Stmon, 1903 of the subfamily Theraphosinae Thorell 1870 is
endemic to Mexico. In 1891, Simon described Cratorrhagus cervinus without specific
locality other than Mexico. In 1903, Simon described Hemirrhagus to acommodate that
species. One hundred years later, Pérez-Miles & Locht (2003) revised Hemirrhagus and
established the synonymy with the genus Spelopelma Gertsch 1982 They included also
Cyrtapholis pernix (Ausserer 1875) in Hemirrhagus, deseribed six new species and made a
cladistic analysis of the genus. Garcia-Villafuerte reports in 2008 the first fossil
Hemirrhagus species in Miocene amber from Chiapas, Mexico. Later, Garcia-Villafuerte &
Locht (2010) described H. perezmilesi which is the only known species that lacks tibial
apophyses and 1s the first recent species registered from Chiapas.

This genus is made up of medium-sized tarantulas 5 to 1 2em long, usually black in color,
the urticating setae on the opisthosoma are arranged in one dorsomedian patch, two dorsal
paramedian patches or two lateral patches. It is unique amongst all other theraphosine
genera with the following character combmation: (a) retrolateral coxal heels, (b) the
presence of type VI urticating setae in most of the species and (¢) the shape of the male
palpal bulb (Pérez-Miles, 1998; Pérez-Miles & Locht, 2003; Garcia-Villafuerte & Locht,
20100,

Currently Hemirrhagus has 16 descnbed species (Platnick. 2013), including H. stygins, H.
puebla, H. reddelli, H. grieta and H. mitchelli which are the only known troglobite
theraphosime spiders. The absence of urticating setae, lack of eye pigmentation and ocular
reduction in those five species, are mterpreted as evolutionary reversals related to their
troglobitic habits (Pérez-Miles & Locht, 2003),

Examining the spider collections of the CNAN and AMNH, undescribed material of
Hemirrhagus was found. Five new species were recognized from this material and are
newly descnbed. The generic diagnosis is emended to include newly discovered taxonomic
features. Different types of stridulatory setae are described for the first time in the genus.
Eight species are redescribed and illustrated. The males of H. ocellatus, H. papalot! and H.
stygius, formerly unknown, are described for the first time. An identification key and
distribution maps for all the species are presented.

Material and Methods

The general descriptive format follows Pérez-Miles & Locht (2003) and Raven (2005) with
some modifications. All measurements are in millimeters and were taken using an ocular
micrometer on a Nikon SMZ645 stereomicroscope and with a digital caliper with an error
of 0.1mm, Leg and palp measurements were taken along the dorsal central axis of the left
side, Abbreviations: AME= anterior median eyes; ALE= anterior lateral eyes, PME=
posterior median eyes; PLE= posterior lateral eyes; d= dorsal; p= prolateral, r= retrolateral,
v= ventral; Rap= retrolateral tibial apophysis; Pap= prolateral tibial apophysis, SA=
subapical keel; P1= Prolateral inferior keel; PS= Prolateral superior keel, R Retrolateral
keel, PMS= Posterior median spinneret, PLS= Posterior lateral spmneret, RP= Retrolateral
projection of the coxa, LSC= Lateral scopular setae; PL= Plumose setae; SP= Spiniform
setae; CLP= Claviform parallel setae; FHS= Femur hard setae; VG= Ventral groove.
Spination description follows Pérez-Miles & Locht (2003); that of tarsal scopulae from

15
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Col. J. Palacios; 2 juveniles LAAH, Aguacachil, Guerrero 23-1-1982, Col. 1. Cascalera; 1 2
CNAN 4458, Cueva de Zacatecolotla, Mpio. Taxco de Alarcon, Guerrero 3-11-2012, Col.

R. Momjaraz, 5 4 and 10 @ CNAN 4459, CNAN 4460, CNAN4461, Gruta de
Zacatecolotla-Aguacachil, Mpio. Taxco de Alarcon, Guerrero 21-1V-2012, Col, 1,
Mendoza, G. Contreras, R. Monjaraz, D. Ortiz. Hemirrhagus perezmilesi Garcia-Villafuerte
& Locht 2010, MEXICO: 1 holotype & CNAN T-0395 and paratype ¥ CNAN T-0396,
Cerro Tres Picos, Mpio. Villa Corzo, Chiapas XI-2007 to VI-2008, Col. K. Zarate-Galvez,
. Pérez-Bonifaz, G. Salinas, M. A. Rabasa.

Note: Pérez-Miles & Locht 2003 reported that the holotype ¢ Hemirrhagus costic was
collected in Cueva del Diablo, Tepoztlan, Morelos by E. Lopez. However the label with the
holotype simply indicates “Km 92.5 of Mexican Railroad México-Cuernavaca 26-XI-1978
col. G. Lopez™. this locality actually refers to Cueva de San Juan. which is located exactly
along the old railroad, as is reported by Hoffmann ef al. 1986 (incidently, this work
includes the expedition to Cueva de San Juan in 1978, in which G. Lopezand R.
Castellanos were members of the expedition team; collectors of the holotype and other
examined material of H. coztic, respectively).

Note: Garcia-Villafuerte & Locht 2010 m their publication mentioned only 1 & holotype
and 1 § paratype of Hemirrhagus perezmilesi. however there are three additional males
labeled and deposited as paratypes: 2 § CNAN T-0397 and CNAN T-0398, Cerro Tres
Picos, Mpio. Villa Corzo, Chiapas X1-2007 to VI-2008, Col. K. Zérate-Galvez, C. Pérez-
Bonifaz, G. Salinas, M. A. Rabasa; 1 4 AMNH, same data as previous. Because they did
not mention these specimens n the original deseription as types, but simply as other
material examined, they must not be considered as part of the type series.

Taxonomy
Theraphosinae Thorell 1870

Hemirrhagus Simon, 1903
(Figs 1—49)

Hemirrhagus Simon, 1903; 926; Strand, 1907: 16; 1912: 175, Petrunkevitch, 1911: 71;
1928; 78; Roewer, 1942; 231; Raven, 1985: 116; Schmidt, 1993: 59, Smith, 1995: 185,
Pérez-Mles, 1998: 121; Pérez-Miles & Locht, 2003: 366.

Spelopelma Gertsch, 1982: 87; Smith, 1995: 32; Schmidt, 1997: 2. Junior Synonymy.

Emended Diagnosis: Hemirrhagus difTers from all other theraphosine genera by
retrolateral projections (heels) on ventral face of coxae on all legs. Also differs by
possessing type VI urticating setae (Pérez-Miles, 1998) arranged in one dorsomedian patch,
two dorsal paramedian patches or two lateral patches on most of species, with the exception
of troglobites (H. grieta, H. mitchelli, H. puebla, H. reddelli and H. stygius) which lacks
urticating setae. Urticating setae are yellowish-orange, platinum, black or brown in color
depending on the species. Differs from most theraphosine genera in the male palpal bulb
with a slender embolus (except H. embelulatus sp. nov.), The SA is large and extending
posteriorly on retrolateral face of embolus, The posterior curvature of SA oceurs at embolus
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1

2

3

4

5

6

7

g base (except H. stygins). The transition of tegulum to embolus forms a ventral groove. The

10 embolus is curved retrolaterally (best seen in dorsal view ). Spermathecae paired,
unilobular, which can be completely separated (most of the troglobitic species) or fused at

1 ; its base (epigean species),

::i Type species: Cratorrhagus cervinus Simon, 1891 by onginal designation.

15 Species Included: Hemirrhagus benzaa sp. nov., Hemirrhagus cervinus (Simon, 1891),

16 Hemirrhagus chilango Pérez-Miles & Locht, 2003, Hemirrhagus coztic Pérez-Miles &

17 Locht, 2003, Hemirrhagus elliotti (Gertsch, 1973), Hemirrhagus embolulatus sp. nov

18 Hemirrhagus eros Pérez-Miles & Locht, 2003, Hemirrhagus franckei sp. nov.,

19 Hemirrhagus gertschi Pérez-Miles & Locht, 2003, Hemirrhagus grieta (Gertsch, 1982),

20 Hemirrhagus guichi sp. nov., Hemirrhagus mitchelli (Gertsch, 1982), Hemirrhagus

g nahuanus (Gertsch, 1982), Hemirrhagus ocellatus Pérez-Miles & Locht, 2003,

22 Hemirrhagus papalot] Pérez-Miles & Locht, 2003, Hemirrhagus perezmilesi Garcia-

23 Vilafuerte & Locht, 2010, Hemirrhagus pernix (Ausserer, 1875), Hemirrhagus puebla

24 (Gertsch, 1982), Hemirrhagus reddelli (Gertsch, 1973), Hemirrhagus stygius (Gertsch,

25 1971), Hemirrhagus valdezi sp. nov,

26

27 Distribution: The genus is endemic to Mexico and it is mostly distributed from

28 Tamaulipas in the north to Chiapas in the south, primarly in the mountanous regions of

29 Sierra Madre Oriental, Eje Volcanico Transversal, Sierra Norte de Oaxaca, Sierra Madre

30 Sur and Sierra Madre de Chiapas. The troblobitic species are found primarly in the cave

31 systems of Xilitla in San Luis Potosi, Cuetzalan in Puebla, Cacahuamilpa i Guerrero,
Huautla and Acatléan in Oaxaca.

32

gi Natural History: The genus Hemirrhagus has a natural distribution in cold climate zones,
can be found mainly in pine, oak or pine-oak forest (Fig 2E, F. G. I, K). Some species as

35 Hemirrhagus embolulatus sp. nov. were collected in tropical forest-pine forest ecotone (Fig

36 27). Most of the species (epigean) are located between 1500—3100 mamsl, although most

37 of the troglobitic species are found in cave systems between 100—1900 mamsl. The

g‘g troglobitic species inhabits inside the caves between S0—600m below the entrance (Fig 2D,
H).

40

41 The Hemirrhagus species collected during fieldwork were found among fallen logs or

42 under rocks, they does not make burrows as other theraphosid spiders, but lives on

43 superficial canals without spiderweb. No species has been seen throwing their urticating

44 hairs as a defense mechanism, but when disturbed their first reaction is to run away very

45 quickly, In karstic and pseudokarstic formations these tarantulas are found mside the caves,

45 walking on walls or hiding among the rocks and eracks. Because some species are specially

47 adapted to life in caves, are considered as troglobitic species, but some others only present

48 conspicuous troglomorphic adaptaptions, so they are considered as troglophiles.

49

50

51

52

53

54

55

o6

57

58

59
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Identification key for species of Hemirrhagus Simon, 1903

Adult males

[

1. Type VI urticating setae present (Figs 5C, 9B, 25B)... ... .o i iiiiiiini i s
0 Type VI urticating setae absent (Fig 31AY. ... ..o ienie v H,
stygius

2(1). Tibial apophyses present (Figs 3G, TF, 9G)... oo ivvvievviiniinses e vss sen e veesie e 3
O  Tibal apophyses absent (Fig 23D, E).....o oo voiiiiiiiiiii i AL
perezmilesi

3(2). Retrolateral face of palp trochanter with spimiform setae (Figs 135G, 260G,

O  Retrolateral face of paIp trochanter without spunform

setae.. .6

4(3). Met.ata.rxm lcur\fed U‘lg 261, 391) S . |
0 Metatarsus I straight (Figs 15K)... e L
nalanus

5 (4). Metatarsus I slightly curved (Fig 391, VG shallow (Fig 40B); SA shghtly curved
posteriorly (Fig 40A)... .. H. franckei sp. nov,

0  Metatarsus I aLrongl}r cu:ved tFls, 261 J VG deep (Fl,g 27A). SA strongly curved
posteriorly (Fig 27B)... ._H. pernix
6(3). Embolus slender and with. only subapu:al keel. uetrolaterally extended present
(Figs 4A, 8B, 11A)... 7
O Embolus wide and with pmlalcra] supnnor Lccl prolal.eral inferior keel, retrolateral
keel and subapical keel retrolaterally extended present (Fig

I37TA—E)... = i H. embolulatus sp. nov.
7(6). Pcﬂocu}sr plgmmatlon completc or at least su'ongly markcd in antenior eye row
(Figs 3D, 20D); urticating setae not arranged in two dorsal paramedian patches as bands
(Fig 3C, 6C, 17C)... i

0 Periocular pugmmllauon stmngly m.u-ked m-lly amund anlenor med;an eyes ocutar
tubercle reduced (Fig 10E); urucatmg setae arranged in two dorsal parwncdum patches

as bands (Fig 10C),.. . ... H, gertschi
8(7). With two dorsal paramedlan or twc lateml patches ofumcaﬂng setae (Fzgs ic,
17C, 45E)... " " )
0 With one dnrwrnedmn patch of Lnucatmg setae lf-xg-z ZDC

33E)... 1

9(8). With two lateral patches black in color; with more than 15 labial cuspules (Fig
3E, 45D)... 10
0 With two dorsal pﬁn‘amacllam patc:hcs }rellmmh onm.g,e in color tFlg 1 ?(‘! with
fewer than 15 labial cuspules (Fig 17F)... resies Ry -
ocellatus

10 (9). Oval patches of urticating setae with well-defined margins (Fig 3F), subapical
keel retrolaterally extended ends at embolus base (F:g 4A, D}, metatarsus [ almost
straight (Fig 3H). .. i H. chilango
0 Patches of urtlcatmg eetae uol uval n sllape ar ma{gms |:boor]§F dcﬁned (Fig 45I);
subapical keel retrolaterally extended ends at retrolateral face of the embolus (Fig 464,

19
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1

2

3

4

5

6

7

g D); metatarsus 1 curved (Fig 45H). . ... H valdeszi sp.
nov.

10 11 (8). Ocular tubercle normally developed and periocular pigmentation complete (Fig

:; 42C}; with spinose setae on patellae T to TV; SA weakly curved posteriorly (Fig 8B,
43B)... 5 12

13 o Ocular rubercle |'educe|:l penor:ular p1gmemimon on}y stmngl)f marked in antenor

14 eye row (Fig 20D); without spinose setae on patellae [ to IV, SA strongly curved

15 posteriorly (Fig 21C)... e ..H. papalotl

16 12 (11). Subapical keel retmlaterall) extended end.s at retro!aheml taoe ofthe embolus

17 (Figs 348, D; 438, C); more than 5 spinose setae on patellae I1, [1l, and 1V

18 dorsomedian pateh of urticating setae not heart shaped (Figs 34E, 42E)... . ... 13

19 [ Subapical keel retrolaterally extended ends at embolus base (Fig 8B, D): fewer than

20 5 spinose setae on patellae I1. 11l and IV dorsomedian patch of urticating setae heart

g shaped (Fig 7C)... . ..H. eros

22 13(12). Dorxomedlan pmch of umc-atmg xetae wnh postenor mzu'gm nulched medially,

23 sides convex (Fig 33E); fewer than 5 spinose setae on each patellae [ to IV; fewer than

24 10 spinose setae on femur IV; embolus longer than tegulum (Fig 34A,

25 B)... .. H. benzaa sp. nov.

26 0 Dorsomedian patch of urncahng setae with, poslunor rnargm notched medially,

27 sides straight (Fig 42E); more than 5 spinose setae on patellae I and II. more than 10

28 spinose setae on femur [V, embolus as long as tegulum (Fig 43A, B)... ... . H. guichi

o9 sp. nov.

g? Adult females

gg 1. Ty VT ittt At (st (Fis OB YO, e el s s sisrnss B
0 Type VI urticating setae absent (Fig 13B,

24 71 2

:352 201 bpennadlecae completely sepalahed or slightly fused at the base {Flgs 2] K;
30H)... z AR

37 o Spm-matlwuac close Logerlwr and sl:unglv fused at its base (Fi |g ’81") H.

38 puebla

39 3(2). Antenormed:ansyespmseut(FlgsldC 20C, 30C)... rsns I and il

40 O Anterior median eyes absent (Fig 13D)... H

41 grieta

42 4 (3). Periocular pigmentation 1lmngl)' marked around anterior median eyes (Flg*% 14C,

44 o Perlocu]ar mgmemaum shxmt [I g 30(“1 H

45 stygiis

46 5 (4). Spermathecae fused at their base (Fig 14F); more than 15 labial cuspules (Fig

47 14D}, retrolateral face of fermur I without a group of hard setae

48 proximally... . .. H. mitchelli

49 o Spmnar.lmae sepu:atocl at their base (I* |g ?91 B.) fewer than 15 labial cuspules,

50 retrolateral face of femur I with a group of hard setae prox:rnally (Fig 29F,

51 H).. ..H. reddelli

52 6 (l ) Ummtmg setae arranged in m o dorsal pa:amedmn or two Iatera] patches (f'@s

53 19B, 47C)... seain shras e . srarsanive e e |

54

55

56

57

58

59
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0 Urticating setae amranged in one dorsomedian patch (Figs 5C, 208,
41C)... 10

7(6). Rmrolaim] face of palp trochanter without claviform setae... ... ... .8
[ Retrolateral face of pnlp trochanter with large parallel claviform actne (F:g
25C) i H. perezmilesi

8(7). Urticating seme in two dmsal pammedmn patdles fFig l "'C I9B} tibiae 1 and 11

with more than 10 spinose setae; fewer than 20 labial cuspules.. .. .., .9
[ Urticating setae in two lateral patches; tibiae T and [T with lcss than lﬁ spmosc
setae; more than 20 labial cuspules (Fig 47C)... M. valdesi

§p. Nov.
9 (8). Dorsal paramedian patches of urticating setae rounded, yellowish-orange in color
(Fig 1913); spermathecae ]mg,orr than wide (Fig 19D); periocular plynmraum complete
(Fig 19C);, more than 30 spincse setae on metatarsus [V .. . H. ocellatus
[ Dorsal paramedian patches of urticating setae as 'banda |.m:!w:l in colur (Fig 12C),
spermathecae as long as wide (Fig 12F); periocular pigmentation strongly marked only
around anterior median eyes (Fig 12E); fewer than 30 spimse setae on metatarsus

Iv.. il garfscfn
10 (61 Rclmlatcnal face nfpalp traclm:ter mlhom spm:fom selse.. =11
1 Retrolateral face of palp trocanter with spm.llbml setae (Fig

A1H)... . ... H. franckei sp. nov.

11 (10). Penowlar psgmemmm ]:l'esem (oompl:te, n mumm' e)‘c row or at least
strongly marked in anterior median eyes) (Figs SE, 6E, 38C), not all tarsal sothe
divided. .. w12
O Periocular ptsmmlahou d:ismt.utsa]seqnuael-l'\f divided. . o
cervimus

12 (11). Ocular tubercle poorly developed or slightly reduced (Fig 3E)..................13
0 Ocular tubercle normally developed (Fig

38C)... i 215

13(1”l Li:lnlcmp\ﬂeamedmonegrom[mmma])lﬁg«!-lﬂl S
0 Labial cuspules arranged in two well-defined, separate groups (Fig SI-)

coztic

14 (13). Spermathecae bent laterally, broad at base, tapering distally (Fig 6G, H),
prolateral face of coxae I and trochanter IT without scopular setae; anterior and
posterior margins of urticating setae patch straight (Fig 6C)... ceeer oo, elliotti
0 Spermathecae straight or nearly so, uniform n width (Fig "“C D). pmlﬂtm] face
of coxa [1 and trochanter IT with scopular setae; anterior and posterior margins of
urticating setae patch notched. sides rounded (butterfly-shaped) (Fig

22B)... e .. papalotl
15¢( 121 Spcnnnlhccac as lms or lunger t.han w;de tnporm, t"mm bm: m l:p (Figs 9D,

B 35F), vvreengonn W16
0 Spermathecae wider than, long, troadsat baso with two mmldcc] reccpmclcs (I"lg
38G)... .~ o -.H. embolulatus sp. nov.
16(1 *‘l Prolaiml face of paJp femur WIlhmu xcupu!ar selae spemmlhecu very short
and close at their base, almost as long as wide, parallel... o sl T

[0 Prolateral face of palp femur with scopular setae, apnrmal.hecae almmt IWIcu lmser
than wide, receplxcles mdel)r se'pnrated at their base, sllghi]y bent Iate-rally l'Fl,g 9D,
E).. . H, eros

21
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1
2
3
4
5
6
7
g 17 (16). Tibia IV with more than 15 spinose setae: femora IIl and IV with more than 4
10 spinose setae; dorsomedian patch of urticating setae with posterior margin notched
medially, sides convex (Fig 35C)... ..H. benzaa sp. nov,
1 0 Tibia IV with less than 15 spmut!r. -.wlm f;moral'ﬂ and IV wnh less than 4 spinose
1% setae; dorsomedian palch of umcalmg setae with postenor margin notched medially,
sides straight (Fig 44C)... ..H. guichi sp. nov.
14
1 g Hemirrhagus cervinus (Simon, 1891)
1
17 Cratorrhagus cervinus Simon, 1891: 330 (D), F.O.P.-Cambridge, 1899: 41, pl. 2, fig. 1.
18 Hemirrhagus cervinus Simon, 1903: 926, fig. 1077; Strand, 1907: 16; 1912: 175,
19 Petrunkevich, 1911: 71; 1928: 78; Roewer, 1942: 231; Raven, 1985: 116; Smith, 1995:
185, figs. 1032-1033; Perez-Miles. 1 - 121, figs. 1-6; Peérez-Miles & Loc 3: 367.
20 85, figs. 10 33; P files, 1998: 121, fig Pérez-Mil Locht, 200 7
21
22 Type material: holotype § MNHP #7356, MEXICO: Without further information, not
23 examined. Male unknown,
24
25 Diagnosis: The following character combmation. modified from Perez-Miles 1998; Pérez-
26 Miles & Locht 2003, 15 diagnostic for H, cervinus. Theraphosine spider with an ocular
27 tubercle and eyes normally developed. Periocular pigmentation absent. Tarsi I-IV
28 scopulate, all divided. With rounded dorsomedian patch of urticating setae, grey-brown in
29 color. Spermathecae paired, slightly fused, broad at base, tapering distally, strongly bent
30 laterally from their base. f. cervinus differs from all other species of Hemirrhagus by the
31 ocular tubercle and eyes normally developed but lacking periocular pigmentation. It also
32 differs by having all tarsal scopula divided and the strong curvature of the spermathecae.
5 Distribution and natural history: Mexico, without locality, known only from the
34
holotype.
35
36 Note: Despite multiple efforts to obtain the type specimen, the author received no response
37 to loan the type by MNHNP curator Dr. €. Rollard. Thus, all diagnostic features and
38 comparisons were made based on the characteristics mentioned in Pérez-Miles 1998 and
39 Pérez-Miles & Locht 2003.
40
41 Hemirrhagus chilango Pérez-Miles & Locht, 2003
42 (Figs 1A; 2F, 3A—T1; 4A—D; 48)
43
44 Hemirrhagus chilango Pérez-Miles & Locht, 2003: 367, figs. 1-6 (D).
45
45 Type material: holotype £ LAAH, MEXICO: Pedregal de San Angel, México DF 15-XI-
47 1977, Col. A. Zaldivar. Examined. Female unknown.
48 !
49 Additional material examined: 1 juvenile LAE, MEXICO: Pedregal de San Angel, México
50 DF 13-1X-1985, no col. name; 1  CNAN 3470, MEXICO: Ciudad Universitaria, México
51 DF X-2002, no col. name; 1 & CNAN 3485, MEXICO: Pedregal de San Angel, México DF
52 27-VII-2002, no col. name; 1 & CNAN 4253, MEXICO: Bosque del Ajusco, México DF
53
54
55
56
57
58
59

22
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20-VI1-2012, Col. F. Torres; 1 & CNAN 4252, MEXICO: IBUNAM Ciudad Universitaria,
México DF 13-IX-2012, Col 1. Cruz.

Emended diagnosis: The following character combination is diagnostic for . chilange
Male palpal bulb with slender embolus similar in length to tegulum, SA ends at embolus
base (Fig 4A. D) VG deep (Fig 4B). Embolus strongly curved retrolaterally on distal half
(Fig 4C, D). The Pap s reduced with one slender spinose seta ventrally which does not
exceed the apex of Pap; the Rap is narrow with one large spimose seta on dorsal face, the
spinose seta exceeds the apex of Rap (Fig 3G, [). Metatarsus I almost straight (Fig 3H).
Ocular tubercle and eyes normally developed, periocular pigmentation complete (Fig. 3A,
D). Labnal cuspules are tughly variable, ranging from 16-38 (Fig. 3B, E). Urticating setae
arranged in two lateral, oval patches, black in color, with well-defined margins (Figs 3C.
F).

H. ehilange differs from most Hemirrhagus species in having the urticating setae arranged
in two lateral patches. From H. perezmilesi by tibial apophyses well developed. Differs
from 1. valdezi sp. nov. by oval patches of urticating setae with well-defined margins
rather than diffuse, and metatarsus I straight rather than curved.

Distribution and natural history: Known only from Mexico City (Fig 48), inhabits in
shrubland and pine forest (Fig 2F).

Hemirrhagus coztic Pérez-Miles & Locht, 2003
(Fig SA—G; 48)

Hemirrhagus costic Pérez-Miles & Locht, 2003; 368, figs. 7-10 (D).

Type material: holotype ¢ LAAH. MEXICO: Cueva de San Juan, Km 92.5 FFCC
Meéxico-Cuernavaca, Tepoztlan, Morelos 26-XI-1978, Col G. Lopez. Examined. Male
unknown,

Additional material examined: 1 2 y 1 juvenile LAAH, MEXICO: Cueva de San Juan,
Tepoztlan, Morelos 26-X1-1978, Col. R. Castellanos.

Emended diagnosis: The following character combination 1s diagnostic for H. coztic.
Ocular tuberele reduced, all eyes normally developed; periocular pigmentation strongly
marked on anterior eye row (Fig 5A, E). Labial cuspules arranged m two groups (Fig 5B,
F), Urticating setae arranged in one dorsomedian pateh, yellowish-orange in color, without
well-defined margins, the pateh is slightly extended laterally (Fig 5C). Spermathecae
paired, fused at the base, each lobe widely separated at the base almost by one length, broad
at base; slightly bent laterally (Fig 5G).

H. coztic differs from all other Hemirrhagus species in the labial cuspules arranged in two
groups.

23
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1

2

3

4

5

6

7

g Distribution and natural history: Known only from Cueva de San Juan, Tepoztlan,

10 Morelos, mhabits inside the eave (Fig 48).

" Hemirrhagus elliotti (Gertsch, 1973)

1% (Fig 2G. 6A—H 48)

14 Schizopelma elliotti Gertsch, 1973 144, fig. 2¢ (DG)

15 Spelopelma elliotti Gertsch, 1982: 91, fig. 14; Schmidt, 1993: 68, fig. 130; Smith, 1995: 32,

16 figs. 12-20; Schmudt, 2003: 117, fig. 65.

:g Hemirrhagus elliotti Pérez-Miles & Locht, 2003: 372-373.

19 Type material: holotype ¢ AMNH, MEXICO: San Luis Potosi, Mpio. Zaragoza, Skm al N

20 del Valle de los Fantasmas. Cueva de La Laguna, 20-V-1972, Col. W. Elliott, P. Lynn. R.

21 M. MeEacherm. Examined. Male unknown

22

23 Additional material examined: 1 § AMNH, MEXICO: San Luis Potosi, Mpio. Zaragoza,

24 40km E San Luis Potosi, 5km al N del Valle de los Fantasmas, Cueva de La Laguna, 20-V-

25 1972, Col. W. Elliott, P. Lynn, R. M. McEacherm.

g? Emended diagnosis: The following character combination is diagnostic for H. elliotti.

28 Oeular tubercle reduced, PLE slightly integumentary and periocular pigmentation strongly

29 marked on AME (Fig 6A, E). Urticating setae arranged in one dorsomedian patch,

30 yellowish-orange in color, with anterior and posterior margins straight (Fig 6C),

31 Spermathecae bent laterally, broad at base, tapering distally (Fig 6G, H). Prolateral face of

32 coxa I1 and trochanter IT without LSC.

gi H. elliotti differs from most Hemirrhagus species in the reduced ocular tubercle with
periocular pigmentation strongly marked only on AME. From H. gertschi by urticating

35 hairs arranged in only one dorsomedian patch and the spermathecae bent laterally. From H.

36 papalotl by lacking LSC on prolateral face of coxa II and trochanter 1 and the patch of

g; urticating hairs with anterior and posterior margins straight.

39 Redescription. Holotype female: body length (not including chelicerae and spinnerets):

40 20031, carapace: 8.98 long, 8.37 wide. Caput not markedly elevated; fovea recurved, width

41 1.87. Carapace with brown setae (Fig 6A).

42 Eyes: anterior eye row procurved, posterior eye row recurved. Periocular pigmentation only

43 present in anterior eye row and strongly marked on AME. PME reduced and PLE slightly

44 mtegumentary. Eye sizes and interocular distances: AME 0.28; ALE 0.345; PME 0.21;

45 PLE 0.333; AME-AME 0.222; AME-ALE 0.148; PME-PME 0.83; PME-PLE 0.12; ALE-

46 PLP 0.111. Oeular tubercle reduced, width 1.85; length 0.9; clypeus lacking (Fig 6E).

47 Labium: length 1.1; width 1.9; with 11 cuspules. Maxilla inner corer with approximately

48 95 cuspules (Fig 6F). Cheliceral promargin with 9 teeth (proximal to distal:] medium, 2-3

49 large, 4-5 medium, 6-8 large, 9 small). Sternum length 4.0. Sigillae semicircular, third and

50 fourth pairs hardly visible, fourth pair onee its length from the margin (Fig 6B),

51 Leg formula: IV, I, IL. IIL. Length of legs and palpal segments (femur, patella, tibia,

52 metatarsus, tarsus, total): I: 9.60, 4.63, 7.78, 7.78. 6.15,. 35.94. 11: 8.45, 449, 7.31, 7.64,

53 5.64,33.53, I11: 8.54, 3.87, 6,82, 8,32, 5,74, 33.29, IV: 10.51,4.22, 9.05, 12,04, 7.03,

54

55

56

57
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4285, Palp: 7.17,3.77, 5.63, -, 5.28. 21.85. Spinnerets: PMS, 0.7 long, 1.0 apart; PLS, 2.5
basal, 2.0 middle, 2.3 distal.

Scopulae: tarsi [-IV densely scopulate, TIT and IV divided by strong band of setae. Metatarsi
1 and I densely scopulate; Il scopulate on distal */s and TV scopulate on distal '4.
Stridulatory setae: Lacking

Legs and palpi LSC in: palp trochanter prolateral and retrolateral faces, femur prolateral
and retrolateral faces; leg | trochanter prolateral face, femur prolateral face.

Chaetotaxy (left side); femoral 1p; 11 2p; 1T 1p, 3r; IV 2p, 3r, palp 2p; patellac none; tibiae
12p, 9vi 1 2p, 11v, 111 2p, 9v, 31 IV 3p. 10v, 4r; palp 1p, 11v: metatarsi [ 2v; 11 4v; 111 3p,
Sv, 3r; IV 5p, 12v, 4r.

Genitalia: Spermathecae paired, slightly fused, broad at base. Receptacles without neck
defined by interior or exterior margin: bent laterally and tapering distally (Fig 6().
Genitalia variation: The general shape of the spermathecae is similar, but not strongly bent
laterally (Fig 6H).

Urticating setae: Type VI amranged in one dorsomedian patch on the abdomen, yellowish-
orange i color. All margins of the patch well defined, anterior and posterior margins
evenly smooth, straight (Fig 6C).

Color pattern: Live specimens have not been observed. In ethanol the color is yellowish-
brown with the abdomen darker in color.

Distribution and natural history: Known only from Cueva de la Laguna in San Lins

Potosi, México (Fig 48). The speci were collected in a shallow cave, less than 50m
deep, there is nothing known about its life cycle. The cave is located in an cak forest area
(Fig 2G).

Hemirrhagus eros Pérez-Miles & Locht, 2003
(Figs 1B, C; 2K; 7TA—G; 8A—D; 9A—D; 48)

Hemirrhagus eros Pérez-Miles & Locht, 2003: 369, figs. 11-20(Dd, 2).

Type material: holotype & AMNH, MEXICC: El Punto, Oaxaca 28-VI-1967, Col. M. R.
Bogert, paratype 2 AMNH, MEXICO: El Punto, Oaxaca 5-1X-1962, Col. M. R, Bogert.
Examined

Additional material examined: 1 $ AMNH, El Punto, Oaxaca 5-1X-1962, Col. M. R.
Bogert; 1  AMNH, El Punto, Oaxaca 19-VIII-1961, Col. CM. & R. M. Bogert; | juvenile
AMNH, El Punto, Oaxaca 5-IX-1962, Col. C. M. Bogert; | juvemle AMNH, El Punto,
Oaxaca 28-VI-1967, Col. M. R. Bogert: 1  and 1 juvenile CNAN 3493, 3km al Sur de El
Punto, Oaxaca 24-XI-2010, Col. G. Mentiel; 1 , 1 € and 2 juveniles CNAN 3572, El
Punto, Oaxaca 12-XI1-2011, Col. J. Mendoza, G. Contreras, E. Hijmensen, E. Goyer.

Emended diagnosis: The following character combination is diagnostic for H. eros. Male
palpal bulb with slender embolus similar in length to tegulum, SA ends at embolus base,
VG shallow (Fig 8A—D). Metatarsus I curved (Fig 7E). The Rap is normally developed
with one large spinose seta on ventral face. the spinose seta exceeds the apex of Rap (Fig
7F, G). Males with spinose setae on patellae | to IV, which are absent on females. Ocular
berele and eyes normally developed and periocular pigmentation complete (Figs 7A; 9A,
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g ). Urticating setae arranged in one dorsomedian patch, yellowish-orange in color; with

10 well-defined margins, posterior margm slightly notched, formmg a furrow (Figs 7C, 9B).

1 Spermathecae paired, slightly fused; receptacles broad at base; slightly bent laterally (Fig
9D, E).

12

13 H. eras differs from most Hemirrhagus species in the male with spinose setae on patellae [

14 to1V. From H. benzaa and H. guichi in the spermathecae with the receptacles widely

12 separated at the base by nearly one lenght, slightly bent laterally and in SA which ends at

1 embolus base.

17

18 Distribution and habitat: Known only from El Punto, Oaxaca (Fig 48), mhabits m pine

19 forest (2K).

20

21 Hemirrhagus gertschi Pérez-Miles & Locht, 2003

22 (Figs 10A—H; 11A—D; 12A—F, 49)

23

24 Hemirrhagus gertschi Pérez-Miles & Locht, 2003: 370, figs. 21-30. (D &, §)

25

26 Type material: holotype &' and paratype 2 LAAH, MEXICO: Resumidero, Guerrero 27-

27 1M1-1976. Col. L. Rendon. Examined.

gg Additional material examined: 1 § LAAH, MEXICO: Resumidero, Guerrero, without

30 further mformation.

:35; Emended diagnosis: The following character combination 15 diagnostic for H. gertschi.

33 Male palpal bulb with slender embolus similar i length to tegulum (Fig 11 A, B), SA ends

34 at retrolateral face of embolus: VG deep. The posterior curvature of SA occurs in the base

35 of the embolus and forms an angle of 90° (Fig 11 A—D). Metatarsus I curved (Fig 10D).
The Rap and Pap are shightly reduced (Fig 10G, H). Ocular tubercle reduced, all eyes

36 nomally developed; periocular pigmentation strongly marked on AME (Figs 10A, E; 124,

37 E). Urticating setae arranged in two dorsal paramedian patches as bands along the

38 opisthosoma, brown in color, without well-defined margins (Fig 10C, 12C). Spermathecae

39 paired. slightly fused at the baze: receptacles strongly sclerotized apically, broad at base

40 and slightly bent laterally (Fig 12F).

41

42 H. gertschi differs from most Hemirrhagus species in the posterior curvature of SA which

43 forms an angle of 90°. From H. papaloti and H. valdezi sp. nov. in having the urticating

44 setae arranged in two dorsal paramedian patches as bands along the opisthosoma.

45

46 Distribution and natural history: Known only from Resumidero. Guerrero, inhabits

47 inside the cave (Fig 49).

48

49 Hemirrhagus grieta (Gertsch, 1982)

50 (Fig 13A—F; 48)

51

52 Spelopelma grieta Gertsch, 1982: 93, fig. 17 (D2); Schmidt, 1993: 68, fig. 133; Smith,

53 1995: 33, figs. 21-29; Schmidt, 2003: 117, fig. 65.

54
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Hemirrhagus grieta Pérez-Miles & Locht, 2003: 373.

Type material: holotype § AMNH, MEXICO: Caxaca, Mpio. Huautla de Jiménez, Cueva
de la Grieta, 8-VI-1978, Col. 1. Jancewics, D. Lowney and 8. Zeaman. Examined. Male
unknowr,

Additional material examined: 1 juvenile AMNH, MEXICO: Oaxaca, Mpio. Huautla de
Jiménez, Sotano Li Nita, 1-[11-1981, Col. A. Grubbs; 1 juvenile AMNH, MEXICO:
Oaxaca, Mpio. Huautla de Jimeénez. Nita Nanta, 6-1V-1983, Col. M. Minton.

Emended diagnosis: The following character combination is diagnostic for 1. grieta
Oecular tubercle undeveloped. AME and PME completely absent, not even integumentary
ALE and PLE reduced. only integumentary spots; periocular pigmentation absent (Fig 13A,
D). Lacking urticating setae on abdomen (Fig 13B). Labium with one cuspule (Fig 13E),
Tarsus 1 1o 111 scopulae divided by strong bands of setae, IV almost replaced by strong band
of setae. Metatarsus 1V lacking scopula. Spermathecae paired, separated at base,
receptacles straight and slender throughout their length (Fig 13F).

H, gricta differs from all other Hemirrhagus m the absence of eyes, with only ALE and

PLE as integumentary spots.

Redescription. Holotype female: body length (not including chels and spi X
17.48, carapace 7 35 long, 5.90 wide. Caput not elevated, fovea recurved, widthl. 20 (Fig
13A),

Eyes: anterior eye row straight. posterior eye row straight. Periocular pi absent

ﬂneyumnmdevebpedlhaemmlymofmhnwgumamlhwwﬁﬂbhﬂﬂ
spots. Eye sizes and interocular distances: ALE 0.225; PLE 0.113; ALE-PLE 0.075. Ocular
tubercle undeveloped. width 1.50; length 0.40; clypeus lacking (Fig 13D). Labium: length
0.8, wadth 1.1; with 1 cuspule. Maxilla inner comer with approximately 102 cuspules (Fig
13E). Cheliceral promargin with 14 teeth (proximal to distal: 1-2 medium, 3-5 large, 6-10
medium, 11-14 large). Sternum length 3.1 Sigillae cirular, second, third and fourth pairs
hardly visible; fourth pair one and a half times its length from the margin (Fig 13C),

Leg formula: IV, I IL, ITL. Length of legs and palpal segments (femur, patella, tibia,
metatarsus, tarsus, total): I: 6.96, 4.13, 6.94, 5.33, 4.60, 27.96. II: 6.97, 3.41, 6,24, 5.77.
4.24, 26.63. I11: 5.49, 3.07, 6.01, 6.61, 4.76, 25.94. [V: 7.47, 3.43, 7.99, 990, 595, 34.74.
Palp: 5.64, 3.11, 4.94, -, 425, 17.94. Spmnerets: PMS, 0.5 long, 0.8 apart; PLS, 1.2 basal,
0.8 middle, 1.0 distal

Scopulae: tarsi [-I1T densely scopulate, IV almost absent; I to 1T divided by strong band of
setae, [V almost replaced by strong band of setae. Metatarsi | and 11 densely scopulate; I11
seopulate on distal 4, and IV without scopulae.

Stridulatory setae: Lacking.

Legs and palpi LSC in: palp trochanter retrolateral face, leg | coxa retrolateral face,
trochanter prolateral face and femur prolateral face; leg 11 trochanter prolateral (ace.
Chaetotaxy (left side): femoral 1p; I 1p; T 1p, 2, TV 1p, 2, palp 1p; patellae none;
tibiae: [ 4v;, 1T 1p, Svi 111 2p, 8v, 2r; IV 2p, Tv, 2r; palp 1p, 9v; metatarsi | 4v; 11 4v; 111 3p,
8v, 2r, IV 3p, 8v, 3r.
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cireular, second, third and fourth pairs hardly visible; fourth pair once its length from the
margin (Fig 14B, E).

Leg formula: IV, I, 1, ITL. Length of legs and palpal segments (femur, patella, tibia,
metatarsus, tarsus, total); I 7,29, 3.53, 6.18, 5.38, 4.30, 26.68, I1: 5.78, 3.11, 5,90, 5.09,
4.24, 24.12. III: 6.02, 3.04, 5.68, 6.14, 4.18, 25.06. IV: 7.87, 3.02, 6.97, 9.06, 4.86, 31,78.
Palp: 5.03, 2.76, 4.67, -, 4.09, 16.55. Spinnerets: PMS, 0.3 long, 0.55 apart; PLS, 0.8 basal,
0.5 middle, 0,65 distal

Scopulae: tarsi [-IV densely scopulate, 1T divided by narrow band of setae, TIT and TV
divided by strong band of setae. Metatarsi [ and II densely scopulate; I1I scopulate on distal
!5 and 1V scopulate on distal '/y.

Stridulatory setae: Lacking.

Legs and palpi LSC in: palp trochanter retrolateral face, femur prolateral and retrolateral
faces; leg I trochanter prolateral face, femur prolateral face.

Chaetotaxy (left side). femoral 1p; IT 1p; 111 2p, 2r; IV 2p, 3r palp 1p; patellae none: tibiae
12p, 4v; 11 2p, Sv; 11 3p, 8v, 3r; IV 3p, 10v, 3r; palp 1p, 9v; metatarsi 1 2v; IT 3v; 111 2p, By,
3r, IV 4p, 9v, 4r.

Genitalia: Spermathecae paired, slightly fused at base; receptacles straight and slender not
bent laterally; with neck defined by interior and exterior margins (Fig 14F).

Urticating setae: Lacking.

Color pattern: Live specimens have not been observed. In ethanol the color is yellowish
overall.

Distribution and natural history: Known only from Entrada del Viento Alto in
Tamaulipas; inhabits inside the cave (Fig 49).

Hemirrhagus nahuanus (Gertsch, 1982)
(Fig 15A—K; 16A—B; 39)

Spelopelma nahuanum Gertsch, 1982: 93, fig. 10-11 (DZ'): Schmidt, 1993: 68, fig. 126-
127; Smith, 1995: 35, figs. 41-43; Schmidt, 2003: 118, fig. 68-69.
Hemirrhagus nahuanus Pérez-Miles & Locht, 2003; 373,

Type material: holotype &' AMNH, MEXICO: Puebla, Mpio. Zoquitlan, Zoquitlan
Surface, 30-XII-1978, Col. A, G. Grubs. Examined. Female unknown.

Emended diagnosis: The following character combination 1s diagnostic for H. nafuanus.
Male palpal bulb with slender embolus similar in length to tegulum, SA ends at embolus
retrolateral face (Fig 16B), VG deep (Fig 16A). Embolus strongly curved retrolaterally on
distal half. Metatarsus I straight (Fig 15K). With Pap between two large spinose setae (Fig
151). Ocular tubercle slightly reduced and eyes normally developed. Periocular
pigmentation only in anterior eye row, strongly marked in AME (Fig 15C). With
stridulatory setae conformed by SP on retrolateral face of palp trochanter and PL on
prolateral face of trochanter I (Fig 15F, G, I). Urticating setae arranged in one dorsomedian
patch, platinum in color (Fig 15E).

H. nahuanus differs from most Hemirhagus species in the stridulatory setae on palp
trochanter and trochanter I conformed by SP and PL. From H. pernix in metatarsus |
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Palp. Embolus slender, similar in length to tegulum, SA ends at embolus retrolateral face;
VG deep (Figs 16A, B). Embolus strongly eurved retrolaterally on distal half.

Urticating setae: Type VI amranged in one dorsomedian patch, platinum in color.

Color pattern: In ethanol specimens color is marroon. Smith (1995) indicated a uniform
pale brown color, with dusky setae on the abdomen.

Distribution and natural history: Known only from Zoquitlan in Puebla (Fig 4%). Smith
(1995) presumed the species could inhabit caves. However, the original label of the
specimen indicates that it was collected on the surface.

Hemirrhagus ocellatus Pérez-Miles & Locht, 2003
(Figs 1D, E; 17TA—], 18A—D; 19A—D; 49)

Hemirrhagus ocellatus Pérez-Miles & Locht, 2003: 371, figs. 31-34 (D).

Type material: holotype ¥ LAAH, MEXICO: Cueva Pefia Blanca, Valle de Bravo, Estado
de México 6-XI-1976, Col, S. Ibarra. Examinad.

Additional material examined: 3 & CNAN 4457, Cueva de la Penia Blanca, Valle de Bravo,
Estado de Meéxice 27-VIII-2011, Col. J. Mendoza, A. Valdez D. Barrales. R. Monjaraz, E.
Miranda.

Emended diagnosis: The following character combination 1s diagnostic for H. ocellatus,
Male palpal bulb with slender embolus similar in length to tegulum, SA ends at embolus
retrolateral face (Fig 18A, D), VG shallow (Fig 18E). Embolus strongly curved
retrolaterally on distal half (Fig 18C, D). Metatarsus 1 straight (Fig 1 7H). Ocular tubercle
shghtly reduced and eyes normally developed; periocular pigmentation complete (Figs 17E,
19C"). Tarsi II-IV with scopulae divided. With 6 to 10 labial cuspules (Fig 17F). Males with
rounded sternum (Fig 17B, G). Urticating setae arranged in two dorsal paramedian patches,
oval-shaped, yellowish-orange in color and well-defined margins (Figs 17C, 19B).
Spermathecae paired, slightly fused; receptacles slender throughout their length; strongly
curved cutwards from the middle (Fig 19D).

H. ocellatus differs from most Hemirhagus species in the urticating setae arranged 1n two
dorsal paramedian patches. From Fi. gertschi in the periocular pigmentation complete,

Description: Male: body length (not including chelicerae and spinnerets) 16.70, carapace:
6.58 long, 5.59 wide. Caput not markedly elevated; fovea recurved, 0.88 wide (Fig 17A).
Eyes: anterior eye row procurved, posterior eye row recurved. Periocular pigmentation
complete. All eyes normally developed. Eyes sizes and interocular distances: AME 0.28;
ALE 0.30; PME 0.15; PLE 0.25; AME-AME 0.020; AME-ALE 0.025; PME-PME 0.48:
PME-PLE 0.038; ALE-PLP 0.10. Ocular tuberele slightly reduced, width 1.15; length 0.73;
clypeus lacking (Fig 17E). Labium: length 0.83; width 1.33; with 10 cuspules. Maxilla
inner comer with approximately 82 cuspules (Fig 17F). Cheliceral promargin with 11 teeth
(proximal to distal: 1 small, 2-3 large. 4 small, 5-6 medium, 7-9 large, 10 medium, 11
small}. Stermum length 2.97. Sigillae semicircular, second, third and fourth pairs hardly
visible; fourth pair onee its length from the margin (Figs 17B, G).
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g Leg formula: 1V, L, II1, I1. Length of legs and palpal segments (femur, patella, tibia,
metatarsug, tarsus, total): I: 6.41, 3.38, 5.50, 5,14, 4.05, 24 48 11: 5.53, 3.09, 499, 482,

0 391,2234.1I: 5.70, 2,57, 461, 5.64, 3.98, 2250, IV: 7.28, 3.01, 6,18, 7.68, 4.60, 28.75.

11 Palp: 4.65, 2.42, 3.66, -, 1.95, 12.68. Spinnerets: PMS, 0.7 long, 0.4 apart, PLS, 1.0 basal,

12 0.7 middle, 1.1 distal.

13 Scopulae: tarsi [-IV densely scopulate, 11, divided by a row of soft setae, [Il and 1V divided

14 by a row of hard setae. Metatarsi I-11 scopulate on distal */5; I1I scopulate on distal '/, and

15 1V scopulate on distal '/s,

16 Tibia 1 with two apophyses which do not originate from a common base, the Pap 15 reduced

17 with one large spinose seta on ventral face, the spinose seta is bent apically and exceeds the

18 apex of Pap; the Rap is narrow with one large spinose seta on dorsal face, the spinose seta

19 exceeds the apex of Rap (Fig 171, J). Metatarsus [ straight (Fig 17H).

20 Stridulatory setae: Lacking,

21 Legs and palpi L5C in: palp trochanter retrolateral face, femur prolateral and retrolateral

22 faces; leg I coxa retrolateral face, trochanter prolateral face, femur prolateral face; leg 11

23 trochanter prolateral face and femur prolateral face proximally.

24 Chaetotaxy (left side): femoral 1p; I 1p: 111 2p, 2r; TV 1p, 2r; palp 1p; patellae none; tibiae

25 12p, 7v, 3r. 11 2p, 8v; 111 2p, 12v, 2r; IV 2p, 12v, 6r; palp 1p, 7v; metatarsi [ 6v; 11 1p, 6v;

26 1T 4p, 14v, 3r; IV 1d, 5p, 16v, 51,

27 Palp. Embolus slender. similar in length to tegulum. SA ends at embolus retrolateral face:

28 ventral groove shallow. Embolus strongly curved retrolaterally on distal half The apex of

29 the embolus strongly eurved ventrally (Fig 18A—D).

30 Urticating setae: Type VI amanged in two dorsolateral patches, oval-shaped, yellowish-

31 orange in color and well-defined margins (Fig 170C).

32 Color pattem: In ethanol specimens color is yellowish. Live specimens are black. with

33 urticating setae patches yellowish-orange.

34 Distribution and natural history: Known only from Cueva de la Pena Blanca, Valle de

35 Bravo, Estado de Mexico (Figs 2D, 49). The specimens were found under rocks and

gg walking on the cave walls at a depth of 30 meters.

38 Hemirrlvagus papalotl Pérez-Miles & Locht, 2003

33 (Figs 1G—1, 20A—1, 21A—D, 22A—D, 48)

4; Hemirrhagus papalotl Pérez-Miles & Locht, 2003: 372, figs. 35-38 (D9).

4

43 Type material: Holotype ¢ and paratype ¢ LAAH, MEXICO: Guerrero, Mpio. Taxco de

44 Alarcon, Gruta de Aguacachil. 29-XI-1980, Col. I. Cascalera. Examined.

45

46 Additional material examined. | immature male LAAH, MEXICO: Guerrero, Mpio. Taxco

47 de Alarcon, Gruta de Ahuacachil, 03-VI1I-1980, Col. ). Palacios; 1 © CNAN 4458,

48 MEXICO: Guerrero, Mpio. Taxco de Alarcon, Gruta de Zacatecolotla, 03-11-2012, Col. R.

49 Monjaraz, 11 2 and 5 & CNAN4459, CNAN 4460, CNAN 4461, MEXICO: Guerrero,

50 Mpio. Taxco de Alarcon, Gruta de Aguacachil, 21-1V-2012, Col. J. Mendoza, G. Conlreras,

51 R. Monjaraz, D. Ortiz.

52
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Emended diagnosis: The followmng character combination 1s diagnostic for H. papalotl.
Male palpal bulb with slender embelus, longer than tegulum, SA ends at embolus
retrolateral face (Fig 21 A, C), VG deep (Fig 21 D). The posterior curvature of SA oceurs at
the base of the embolus and forms an angle of 907 (Fig 21C). Embelus strongly curved
retrolaterally on distal third (Fig 21 A, B). Metatarsus [ eurved (Fig 201). Ocular tubercle
slightly reduced and PME shightly reduced; periocular pigmentation only strongly marked
on anterior eye row (Figs 20D, 22A). Urticating setae arranged in one dorsomedian patch,
brown in color, with anterior and posterior margins notched medially, with rounded edges
(butterfly-shaped) (Figs 20C. 22B). Spermathecae receptacles are straight or nearly so; the
receptacles can vary from short and wide to large and thin (Fig 21C, D).

H. papalot] differs from most Hemirrhagus species in the posterior curvature of SA which
forms an angle of 90°. From H. gertschi and H. valdezi sp. nov. in the urticating setae
arranged in one dorsomedian, butterfly-shaped patch.

Description. Male CNAN 4461 body length (not including chelicerae and spinnerets)
23.46, carapace: 10.16 long, 8.96 wide. Caput not elevated; fovea recurved, width 1.875
(Fig 20A).

Eyes: anterior eye row procurved, posterior eye row recurved. Periocular pigmentation only
strongly marked on anterior eye row. PLE slightly reduced. Eye sizes and interocular
distances: AME 0.275; ALE 0.375; PME 0.15, PLE 0.175; AME-AME 0.15; AME-ALE
0,075, PME-PME 0.75; PME-PLE 0.075; ALE-PLE 0.1, Ocular tubercle reduced, width
1.525; length 0.875; clypeus lacking (Fig 20D). Labium: length 1.45; width 1.85; with
23cuspules. Maxilla inner comer with approximately 130 cuspules (Fig 20E), Cheliceral
promargin with 10 teeth (proximal to distal: 1-3 large, 4-5 medium, 6-8 large, 9-10 small)
(Fig 20G). Sternum length 4.5. Sigillae circular, third and fourth pairs hardly visible; fourth
pair once its length from margin (Fig 20B, F),

Leg formula: IV, I, IL. III. Length of legs and palpal segments (femur, patella, tibia,
metatarsus, tarsus, total): I 12,20, 5.80, 11.29, 11.13, 8.07, 48.49. 11: 11.87, 5.94, 10.74,
11.19, 7.72, 47.46. 1I1: 11.64, 4,96, 10.05, 12.47, 8.00,47.12. IV 13.78, 5.25, 12.95,17.39,
9.54, 58.91. Palp: 8.32, 4.25, 7.04, -, 3.47, 23.08. Spinnerets: PMS, 1.2 long, 1.1 apart;
PLS, 2.4 basal, 1 8 middle, 2.7 distal

Scopulae: tarsi [-IV densely scopulate, 11T and IV divided by strong band of setae. Metatarsi
1-II densely scopulate: 111 scopulate on distal '/, IV scopulate on distal Ye.

Tibia I with two apophyses which do not originate from a common base, the Pap is reduced
with one large spinose seta on ventral face, the spinose seta 1s bent apically and exceeds the
apex of Pap; the Rap is narrow with one large spinose seta on dorsal face, the spinose seta
exceeds the apex of Rap (Fig 20H, J). Metatarsus I curved (Fig 201).

Stridulatory setae: Lacking.

Legs and palpi LSC in: palp trochanter retrolateral face, femur prolateral and retrolateral
faces; leg I coxa retrolateral face, trochanter prolateral face, femur prolateral face; leg [1
coxa prolateral face, trochanter prolateral face, femur prolateral face.

Chaetotaxy (left side); femora I 2p, 3r; 11 4p, 3r, 111 4p, 4r, IV 6p, 51, palp 2p, 3r; patellae
none; tibiae T 2p, 8v, 4r, 11 3p, 9v, 4, 1 4p, 10v, 6r; IV 7p, 15v, 111, palp 3p, 9v; metatarsi
13v; I 1p, 6v, 1r; IIT Sp, O, 4r; IV Tp, 12v, 6r.

33
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g Palp. Embolus slender, longer than tegulum. SA ends at embolus retrolateral face. The
postenor eurvature of SA oceurs at the base of the embolus and forms an angle of 90°. VG

10 deep (Fig 21A—D).

" Urticating setae; Type VI amranged in one dorsomedian patch, brown in color, with anterior

12 and posterior marging notched medially, with rounded edges (butterfly-shaped). The

13 margins are clearly defined (Fig 20C).

14 Color pattern: In ethanol the color is brown, with the carapace, legs and palps darker. In

15 live specimens the general color is very dark brown, with femora and carapace darker than

:? rest of the body (Fig 1G).

18 Distribution and natural history: Known only from Gruta de Aguacachil/Zacatecolotla in

19 Guerrero, México (Fig 48). The species inhabits only inside the cave: specimens were

20 collected on walls at a depth of 20 meters from the entrance (Fig 1H). Females laid fixed

g hammock egg sacs in the cave wall; these were fixed between two protuberances on the

22 wall (Fig 11). The females with egg sacs were found in a common area, each protecting

23 their egg sac. One of the egg sacs contained 63 eggs.

24

25 Hemirrhagus peregmilesi Garcia-Villafuerte & Locht, 2010

26 (Figs 23A—G0; 24A—D;, 25A—F; 48)

g; Hemirrhagus perezmilesi Garcia-Villafuerte & Locht, 2010: 82, figs. 2-11. (D &, 2)

gg Type material: holotype ' CNAN T- 0395 and paratype ¥ CNAN T-0396, MEXICO:

31 Cerro Tres Picos, Mpio. Villa Corzo, Chiapas XI-2007 to VI-2008, Col, K. Zamate-Galvez,

32 C. Pérez-Bonifaz, G. Salinas, M. A. Rabasa. Examined.

= Additional material examined: 2 & CNAN T-0397 and CNAN T-0398, Cerro Tres Picos,
Mpio. Villa Corzo, Chiapas XI-2007 to VI-2008, Col. K. Zarate-Galvez, C. Pérez-Bonifaz,

22 G. Salinas, M. A. Rabasa; | £ AMNH. same data as previous.

37 Emended diagnosis: The followmng character combination 1s diagnostic for H. perezmilesi.

38 Male palpal bulb with slender embolus, similar in length to tegulum, SA ends at retrolateral

39 face of the embolus; VG shallow: embolus strongly curved retrolaterally on distal third (Fig

40 24A—D). Ocular tubercle shightly reduced, all eyes normally developed: periocular

41 pigmentation complete in males, in females only in anterior eye row and strongly marked in

42 AME (Figs 23A, C; 25A, E). Metatarsus [ straight (Fig 23D). Male tibia [ lacks tibial

43 apophyses (Fig 23E). Urticating setae arranged in two lateral round patches, yellowish-

44 orange in color and with well-defined margins (Figs 238, 258). With stridulatory setae

45 conformed by CLP en palpal trochanter retrolateral face and SP on trochanter [ prolateral

46 face (Figs 23F, G; 25C. D). Spermathecae paired, slightly fused at the base: receptacles

47 finger-shaped and slightly bent laterally (Fig 25F).

4,

43 H. perezmilesi differs from all other Hemirrhagus in the stridulatory setae conformed by

50 CLP and 5P. Also differs in lacking titnal apophyses,

g;\ Description of new features.
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Holotype male CNAN T0395. Stndulatory setae: On palpal trochanter retrolateral face,
almost as long as trochanter, with 6 CLP that gradually increase in size from 0.2 10 1.0
(ventral to dorsal) (Fig 23F). Trochanter I with 3 SP on prolateral face (Fig 23G).

Legs and palpi LSC in: femur retrolateral face; leg I coxa retrolateral face, trochanter
prolateral face, femur prolateral face.

Partype female CNAN T0396. Stridulatory setae: On palpal trochanter retrolateral face,
almost as long as trochanter, with 4 CLP wider at distal half, that gradually increase in size
from 0.8 to 0.9 (ventral to dorsal) (Fig 25C). Trochanter I with 3 PL on prolateral face (Fig
25D).

Legs and palp LSC in: femur retrolateral face; leg 1 coxa retrolateral face, trochanter
prolateral face, femur prolateral face.

Distribution and natural history: Known only from Cerro Tres Picos, Reserva de la
Bioslera La Sepultura, Chiapas; inhabits in pine forest (Fig 48). The specunens were
collected in pit-fall traps.

Hemirrhagus pernix (Ausserer, 1875)
(Figs 26A—K; 27A—C; 49

Crypsidromus pernix Ausserer, 1875 178, pl. 6 fig. 22-23 (DJ).

Hapalopus pernix F.O P -Cambnidge, 1897: 31, pl.2 fig. 14, 14a-¢

Cyrtopholis pernix Pocock, 1903: 98; Simon, 1903: 931, Smith, 1986: 82, fig. 34l Smith,
1987: 82, fig. 34h; Smith, 1995: 182, fig. 1011-1021.

Hemirrhagus pernix Peérez-Miles & Locht, 2003: 374

Type material: Holotype & BMNH-351, MEXICO: Veracruz, Pic 4" Onzaba. Coll. Keys.
Examined by photos.

Emended diagnosis: The following character combination 1s diagnostic for 1. pernix.
Male palpal bulb with slender embolus, longer than tegulum, SA retrolaterally extended
ends at embolus retrolateral face; VG deep (Fig 27A—C). Embolus strongly curved
retrolaterally on distal half (Fig 27C). Metatarsus I curved (Fig 26J). Ocular tubercle and
eyes normally developed, periocular pigmentation complete (Fig 26C). With stridulatory
setae conformed by SP on retrolateral face of palp trochanter and PL on prolateral face of
trochanter [ (Fig 26F—(Q). Urticating setae arranged in one dorsomedian patch, platinum in
color.

H, pernix differs from most Hemirrhagus species in the stridulatory setae conformed by SP
and PL. From H. nahuanus in the strongly curved metatarsus [, From H, franckei sp. nov.
in the strong posterior curvature of SA.

Redescription: Holotype male: body length (not including chelicerae and spinmerets)
26.90, carapace; 10.90 long, 2.20 wide. Caput not markedly elevated, fovea recurved (Fig
26A).,

Eyes: anterior eye row procurved, posterior eye row recurved. Periocular pigmentation
complete and all eyes normally developed. Eye sizes and interocular distances: AME 0,29,

35
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g ALE 0.31; PME 0.22; PLE 0.27; AME-AME 0.23; AME-ALE 0.15: PME-PME 0.82:

10 PME-PLE 0.039; ALE-PLP 0.17. Ocular tuberele normally developed, width 1.80; length
1.40; clypeus lacking (Fig 26C). Labium: length 1.40; width 1.80; with 30 cuspules (Fig

" 26D). Maxilla inner comer with approximately 120 cuspules. Cheliceral promargin with 11

12 teeth (proximal to distal: 1-3 large, 4-6 medium, 7-11 large). Sternum length 4.30. Sigillae

::‘31 oval, third and fourth pairs hardly visible; fourth pair one and a half times its length from
the margin (Fig 26B, E).

15 Leg formula: TV, I, 111, I Length of legs and palpal segments (femur, patella, tibia,

16 metatarsus, tarsus, total): I: 8.6, 4.6,6.7,7.0,5.5,32.4. 1 83,43.6.3,69,53,31.1. 1I:

17 84,38,63,7.9,55,319.1V: 102,43, 81,109,67,402. Palp: 6.5,36,54,-, 154,

18 17.04. Spinnerets: PMS, 0.9 long, 0.8 apart; PLS, 2.1 basal, 1.2 middle, 1.3 distal.

19 Scopulae: tarsi I-IV densely scopulate, I and IV divided by strong band of setae. Metatarsi

20 1 densely scopulate, 11 scopulate on distal /2, 11T scopulate on distal '/a, and TV scopulate on

21 distal '/s.

22 Tibia I with two apophyses which do not originate from a common base, the Pap is

23 normally developed with one large spinose seta on ventral face, the spinose seta does not

24 exceed the apex of Pap: the Rap is normally developed. broad at its base, with one large

25 spinose seta on dorsal face, the spinose seta does not exceed the apex of Rap (Fig 26H, I).

26 Metatarsus T curved (Fig 26]).

27 Stridulatory setae: On palpal trochanter retrolateral face located in proximal. with ca. 11 SP

28 of similar size, disorganized. Trochanter I with PL on prolateral face (Fig 26F—G3).

o9 Legs and palpi LSC in: Unknown, the specimen does not conserve most of its body setae,

30 Chaetotaxy (left sidey. femora I 1p; 11 3p, 3r; 111 2p, 4r; IV 2p, 3r; palp 1p, 1r; patellae 111

31 1d; TV 1d; palp 1d; tibiae I 3p, 9v; 1T 4p, 12v; 11 Sp, 12v, 3r; IV 6p, 11v, 4, palp 6p, 4r,

32 metatarsi [ 3v; 1T 1d, 5v; I11 3p, 11v, 5r. IV 2d, 6p, 13v, 5r.

33 Palp. Embolus wide at the base, tapering distally, longer than tegulum, SA retrolaterally

34 extended ends at embolus retrolateral face; VG deep (Fig 27A), Embolus strongly curved

35 retrolaterally on distal half (Fig 27C).
Urticating setae: Type VI, arranged m one dorsomedian patch, platinum in color; all

36 margins of the patch well defined, anterior and posterior margins undivided.

37 Color pattern: The color is black in ethanol preserved specimen (Fig 27K).

38

39 Distribution and natural history: Known only from Pico de Orizaba, Veracruz-Puebla,

40 Mexico, presumed habitat of this species is pine forest (Fig 49).

41

42 Note: The exact distribution site of this species is unknown. However, in 2012 after a

43 review of potential sites for these tarantulas near Pico de Orizaba, two Hemirrhagus

44 Juveniles were collected that seem to match the diagnostic features of H. pernix. These

45 specimens are being kept alive waiting for them to mature in erder to stablish their specific

46 identity.

47

48 Hemirrlragus puebla (Gertsch, 1982)

49 (Figs 28A—F, 49)

50

51 Spelopelma puebla Gertsch, 1982: 91, fig. 16 (D) Schmidt, 1993: 68, fig. 132; Smith,

52 1995: 36, figs. 44-54; Schmidt, 2003: 118, fig. 70.

53 Hemirrhagus puebla Pérez-Miles & Locht, 2003: 373,
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Type material: holotype § AMNH, MEXICO: Puebla, Mpio. Cuetzalan del Progreso,
Cueva de Tasalolpan. 22-XI1-1976, Col. J. Reddell, A, Grubbs, C. Soileauand D.
McKenze, Examined

Note: Smith, 1995 mentioned 1 juvenile specimen deposited in AMNH belonging to H.
puebla, this specimen was collected in Cueva de la Barranca, 8km SW of Cuetzalan,
Puebla, 25-XI1-1973, Col. D. McKenzie. After review it was determined that this specimen
does not belong to H. puebla and it is an undescribed species.

Emended diagnosis: The followmng character combination 1s diagnostic for H. puebla.
Ocular tuberele not developed, PLE reduced, AME and PME as integumentary spots;
periocular pigmentation absent (Fig 28C). Lacking urticating setae on abdomen (Fig 28E).
Tarsus [ and II scopulae divided by narrow band of setae, III and IV divided by strong band
of setae. Spermathecae paired, receptacles close together and strongly fused at their base
(Fig 28F).

H. puebla differs from all other Hemirrhagus species in the spermathecae receptacles
which are close together and strongly fused at their base. Also mn having the AME and PME
as ntegumentary spots.

Redeseription. Holotype female: body length (not including chelicerae and spinnerets)
12.99, carapace: 6.64 long, 4.68 wide. Caput not elevated; fovea recurved, width 1.10 (Fig
28A).

Eyes: anterior eye row procurved, posterior eye row straight. Periocular pigmentation
absent, PLE reduced. AME and PME as integumentary spots. Eye sizes and mterocular
distances: AME 0.24; ALE 0.11; PME 0.081; PLE 0.15; AME-AME 0.15; AME-ALE
0.14; PME-PME 0.48; PME-PLE 0.065; ALE-PLE 0.073. Ocular tubercle undeveloped,
width 1.10; length 0.3; clypeus lacking (Fig 28C), Labium: length 0.65; width 1.20; with 8
cuspules. Maxilla inner cormer with approximately 115 cuspules (Fig 28D). Cheliceral
promargin with 13 teeth (proximal to distal; 1 medium, 2-5 large, 6-7 medium, 8-13 large)
(Fig 22F). Sternum length 2.6, Sigillae oval, second, third and fourth pairs hardly visible;
fourth pair one and a half times it length from the margin (Fig 28B).

Leg formula: IV, I, II1, II. Length of legs and palpal segments (femur, patella, tibia,
metatarsus, tarsus, total): I 6.60, 3.49, 6.08, 5.30, 3.53, 25.0. II: 5,85, 3.33, 5.23, 474, 345,
22,60, 111: 5.73,3.18, 530, 5.93, 4.14, 2428 TV: 7.28, 3.04, 7.24, 8.32, 4.25, 30.13. Palp:
4.90,2.71, 407, -, 2.97, 14.65. Spinnerets: PMS, 0.3 long, 0.1 apart; PLS, 1.1 basal, 0.5
middle, 0.8 distal.

Scopulae: tarsi I-IV densely scopulate; T and 1T divided by narrow band of setae, 1T and TV
divided by strong band of setae. Metatarsi I and IT densely scopulate; 111 scopulate on distal
Yy and IV scopulate on distal Y,

Stridulatory setae: Lacking

Legs and palpi LSC im: palp trochanter prolateral and retrolateral faces, femur prolateral
and retrolateral faces; leg | coxa retrolateral face | trochanter prolateral face.

Chaetotaxy (left side): femoral 1p; I 1p; IIT 1p, 2r; IV 1p, 1r: palp 1p; patellae palp 1v:
tibiae 1 4v; 11 2p, 3v; 111 2p, 8v, 2r; IV 2p. 7v, 3r; palp 1p. %v; metatarsi [ 2v; IT 3v; 111 5p,
v, 15 IV 3p, 10v, 2r,
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g Gemtalia: Spermathecae paired, receptacles close together and strongly fused at their base;
slightly curved outwards from the base, without neck defined by interior and exterior

10 margins (Fig 28F).

" Utticating setae: Lacking (Fig. 28E),

1% Color pattemn: Live specimens have not been obzerved. In ethanol the color is yellowish.

14 Distribution and natural history: Known only from Cueva de Tasalolpan in Cuetzalan,

:g Puebla, México (Fig 49). It is only known that the species inhabits in a cave.

17 Hemirrhagus reddelli (Gertsch, 1973)

18 (Fig 29A—K, 49)

19

20 Schizopelma reddelli Gertsch, 1973: 143, fig. 2b(D2).

g Spelopelma reddelli Gertsch, 1982: 91, fig. 15; Schmidt, 1993: 68, fig. 131; Smith, 1995

22 36, figs. 55-63; Schmidt, 2003: 118, fig. 71.

23 Hemirrhagus reddelli Pérez-Miles & Locht, 2003: 374.

24

25 Type material: holotype ¥ AMNH, MEXICO: Oaxaca, Cueva del Nacimiento del rio San

26 Antonio, 09-111-1973, Col. J. Reddell, 5. Murphy, D. McKenzie, M, McKenzie and M.

27 Butterwick. Examined.

gg Additional material examined: 1 § AMNH, MEXICO: Oaxaea, 10km SSW Acatlan, Cueva

30 del Nacimiento del rio San Antonio. 31-X11-1973, Col. I. Reddell, W. Elliott, R. Jameson.

g; Emended diagnosis: The following character combination 15 diagnostic for H. reddelli.

33 Crgular tubercle undeveloped, PME reduced to integumentary spots; periocular

34 pigmentation only in AME (Fig 29C). With stridulatory setae conformed by HFS on the
base of retrolateral face of palp femur. PL on retrolateral face of palp trochanter and three

35 SP distally on prolateral face of trochanter 1 (Fig 29F—H). Lacking urticating setae on

36 abdomen. Labium with fewer than 10 cuspules (Fig 29D). Metatarsus IV lacking scopula.

37 Spermathecae paired, receptacles separated at base, straight and slender throughout their

38 length (Fig 297, K),

39

40 H. reddelli differs from all other Hemirrhagus species in the stridulatory setae conformed

4; by HFS on retrolateral face of palp femur.

4

43 Redescription. Holotype female: body length (not including chelicerae and spinnerets)

44 20.22, carapace: 8.99 long, 7.05 wide. Caput not elevated; fovea recurved, wadth 2.50 (Fig

45 29A).

45 Eyes: anterior eye row recurved, posterior eye row recurved. Periocular pigmentation only

47 present in AME, PME very reduced, only integumentary spots. Eye sizes and interocular

48 distances: AME 0.185; ALE 0.14; PME 0.11; PLE 0.16; AME-AME 0.071; AME-ALE

49 0.23; PME-PME 0.625; PME-PLE 0.057; ALE-PLE 0.071. Ocular tubercle undeveloped,

50 width 1.25; length 0.4; clypeus lacking (Fig 29C). Labium: length 1.15; width 1.70; with 7

51 cuspules. Maxilla inner comer with approximately 122 cuspules (Fig 29D). Cheliceral

52 promargin with 11 teeth (proximal to distal: 1 medium, 2-5 large, 6 medium, 7-10 large, 11

53
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medium) (Fig 291). Sternum length 4.1. Sigillae large oval, second, third and fourth pairs
hardly visible; fourth pair once its length from the margin (Fig 298, E).

Leg formula: IV, I, 11, TIT. Length of legs and palpal segments (femur, patella, tibia,
metatarsus, tarsus, total): I: 10,37, 477, 10,88, 10.09, 6,68, 42.79. II: 9.90, 4.74, 10.06,
10,02, 6.97, 41.69.IIT: 10.11, 3.95, 9.16, 10.89, 7.12, 41.23.TV: 11.90, 4.32, 12.59, 15.05,
8.34, 52.20. Palp: 7.48, 3.93, 6.32, -, 6.09, 23.82. Spinnerets: PMS, 2.0 long, 1.1 apart;
PLS, 2.4 basal, 1.7 middle, 2.3 distal

Scopulae: tarsi [-IV densely scopulate, T1T and TV divided by strong band of setae. Metatarsi
1 and II densely scopulate: 111 scopulate on distal one-half, and I'V without scopulae.
Stridulatory setae: SP on trochanter I prolateral located distocentrally, with three spinose
setae large and curved (Fig 293). There are also a group of ca. 20 hard setae (FHS),
congregated in a subeircular spot basally on palp femur retrolateral (Fig 29F). Palp
trochanter with PL retrolaterally (Fig 29H).

Legs and palpi L5C in: palp femur retrolateral face; leg I coxa retrolateral face, trochanter
prolateral and retrolateral faces, femur prolateral face, leg II trochanter prolateral face.
Chaetotaxy (left side): femora I 1p; 11 2p; 111 2p, 2r; IV 1p, 1r; palp 1p; patellae none; tibiae
12p. 6v: 11 2p, Sv, Ir: 101 2p, 8v, 3r; IV 2p, 8v, 3r; palp 1p, 8v, 1r; metatarsi I 1v: IT Sv; 111
Ap, 9v, 3, IV 2d, 4p, 8v, 1Ir.

Genitalia: Spermathecae paired; receptacles completely separated at their base, longer than
wide, straight and slender throughout their length; with neck defined by interior and
exterior margins (Fig 297).

Urticating setae: Lacking.

Color pattern: Live specimens have not been observed. In ethanol the color is yellowish.

Distribution and natural history: Known only from Cueva del Nacimiento del Rio San
Antonio, Oaxaca, México (Fig 49). It is only known that the species ihabits a cave.

Hemirrhagus stygius (Gertsch, 1971)
(Figs 1], K: 2H; 30A—H; 31A—1: 32A—D; 48)

Aphonapelma stygia Gertsch, 1971: 49 (D juv.).

Schizopelma stygia Gertsch, 1973; 142, fig. 1, 2a(DQ)

Spelopelma stvgium Gertsch, 1982: 89, fig. 13: Brignoli, 1983: 140; Schmidt, 1993: 68, fig.
129; Smuth, 1995: 37, figs. 64-65; Schmudt, 2003: 118, fig. 72.

Hemirrhagus stygius Pérez-Miles & Locht, 2003: 374,

Type material: holotype juvenile AMNH, MEXICO: San Luis Potosi, 1 mi. W
Ahuacatlan, Cueva de los Potrerillos. 12-VII-1967, Col. J. Reddell, J. Fish and P. Russell.
Examined.

Additional material examined 1 ¢ AMNH, MEXICO: San Luis Potosi, 2 mi. W
Ahuacatlan, Cueva de los Potrerillos. 12-VII-1967, Col. J. Reddell, J. Fish and W. Russell;
1 3 AMNH, MEXICO: San Luis Potosi, 1 mi. W Ahuacatlin, Cueva de los Potrerillos. 12-
VII-1967, Col. J, Reddell, J. Fish and P. Russell; 1 § AMNH, MEXICO: San Luis Potosi,
Ahuacatlan, Cueva de Potrerillos. 31-VIII-1961, Col. P. Sprouse and T. Traey: 2 2 AMNH,
MEXICO: San Luis Potosi, 2km W Ahuacatlan, Sotano del pozo. 25-V-1974, Col. C.
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g Elliott; 4 ¢ and 1 & CNAN 4462, MEXICO: San Luis Potosi. Mpio. Xilitla, Cueva de los

10 Potrerillos. 10-V-2012, Col. I. Mendoza, J. Cruz, G. Contreras and R. Monjaraz.

" Emended diagnosis: The following character combination is diagnostic for H, stvgms,

12 Male palpal bulb with embolus broad at base, tapering distally and longer than tegulum; SA

13 retrolaterally extended ends before the embolus base (Fig 32C). SA does not curve

14 posteriorly; VG shallow (Fig 32D). Embolus slightly curved retrolaterally on distal half

15 (Figs 32A—B). Metatarsus 1 straight (Fig 311); tibial apophyses very reduced, with large

16 spmnes (Fig 31G—H). Ocular tubercle undeveloped; AME and PLE as integumentary spots,

17 ALE and PME reduced; periocular pigmentation absent (Figs 30C, 31D), Abdomen lacking

18 urticating setae (Fig 30E, 31 A). Spermathecae paired, slightly fused at base, receptacles

19 slender throughout their length and slightly bent laterally (Fig 30H).

20

21 H. stygius differs from all other Hemirrhagus species in the SA retrolaterally extended

22 which ends before the embolus base. Also differs in tibial apophyses very reduced with

23 large spines.

24

25 Redescription. Female CNAN 4462: body length (not including chelicerae and spinnerets)

26 24.22, carapace: 10.08 long, 8,58 wide. Caput not elevated; fovea recurved, width 2.6,

27 Carapace with brown setae (Fig 30A).

28 Eyes: anterior eye row procurved, posterior eye row recurved. Pertocular pigmentation

29 absent. AME and PLE as integumentary spots, ALE and PME reduced. Eye sizes and

30 interocular distances: AME 0.126; ALE 0.38, PME 0.21; PLE 0.22; AME-AME 0.19;

31 AME-ALE 0.24; PME-PME 0.81; PME-PLE 0.11; ALE-PLE 0.13. Ocular tubercle

32 undeveloped, width 1.8; length 0.4; clypeus lacking (Fig 30C). Labjum: length 1.8; width

33 2.3; with 14 cuspules. Maxilla inner comer with approximately 151 cuspules (Fig 30D).

34 Cheliceral promargin with 19 teeth (proximal to distal: 1-2 medium, 3 large, 4 small, 5
large, 6 medium, 7 small, & large, 9-11 medium. 12 large. 13 medium, 14-17 large, 18-19

35 medium) (Fig 30G). Sternum length 4.5. Sigillac large oval. second, third and fourth pairs

36 hardly visible; fourth pair one and a half times 1ts length from the margin (Figs 30B, 30F).

37 Leg formula: IV, I, 111, IT. Length of legs and palpal segments (femur, patella, tibia,

38 metatarsus, tarsus, total): I: 10,34, $.40,9.59, 8.55, 6.09, 39.97. IT: 8.12, 4.17, 6.96, 7.02,

39 5.20,31.47. II1: 920, 443, 7.43,9.71,6.15,36.92. IV: 11.39. 447, 10.27, 13.44, 6.75.

40 46.32. Palp: 7,14, 4.47, 6.39, -, 5.37, 23.37. Spinnerets: PMS, 1.3 long, (.7 apart; PLS, 2.2

41 basal, 1.1 middle, 2.0 distal.

42 Scopulae: tarsi [-IV densely scopulate, T divided by narrow band of setae; I1, 11T and TV

43 divided by strong band of setae. Metatarsi [ and I densely scopulate; Il scopulate on distal

44 '3, and 1V scopulate on distal '/s.

45 Stridulatory setae: Lacking

45 Legs and palpi LSC in: palp trochanter retrolateral face, femur retrolateral face; leg T coxa

47 retrolateral face, trochanter prolateral and retrolateral faces, femur prolateral face; leg [1

48 trochanter prolateral face, femur prolateral face.

49 Chaetotaxy (left side): femora I 1p; 11 1p; 111 3p, 3r; [V 2p, 2r;, palp 1p; patellae none; tibiae

50 T 1p, 4v; 11 2p, Ov; T 2p, 9v, 2r, IV 2p, 9y, 3r; palp 1p, Tv; metatarsi 1 2v; I 1p, 2v; 11 3p,

51 8v, 2r; IV 3p, 10v, 3r.

52 Genitalia: Spermathecae paired, slightly fused at their base; receptacles slender throughout

53 their length and slightly bent laterally (Fig 30H).
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Urticating setae: Lacking (Fig 30E).

Color pattern: In ethanol the color 1s brown; with carapace, legs and palps darker,
chelicerae reddish. In live specimens the color is dark brown with the femora slightly
darker (Fig 1K},

Description. Male: body length (not including chelicerae and spinnerets ) 9.6, carapace: 4.6
long, 4.0 wide. Caput not markedly elevated, fovea recurved, 0.54 width. Carapace with
brown setae (Fig 31 A).

Eyes: anterior eye row procurved, posterior eye row straight. Penocular pigmentation
absent. AME and PLE as mtegumentary spots, ALE and PME reduced. Eye sizes and
interocular distances: AME 0.06; ALE 0.12; PME 0.06; PLE 0.08; AME-AME 0.12; AME-
ALE 0.08; PME-PME 0.36; PME-PLE 0.02; ALE-PLE 0.02. Ocular tubercle indeveloped,
width 0.8 length 0.24; clypeus lacking (Fig 31D). Labium: length 0.625, width 1.0; with 17
cuspules, Maxilla inner corner with approximately 77 cuspules (Fig 31E). Cheliceral
promargin with 11 teeth (proximal to distal: 1-2 large, 3 small, 4 medium, 5 small, 6-7
medm, 8-10 large, 11 small). Sternum length 2.07. Sigillae ciroular, second, third and
fourth pairs hardly visible; fourth pair onee its length from the margin (Fig 31C. F).

Leg formula: 1V, I, I1, IT1. Length of legs and palpal segments (femur, patella, tibia,
metatarsus, tarsus, total): I: 6,20, 2.83, 6.04, 5.57, 4.28, 24.92, [1: 599, 2,49, 5.44, 5.35,
4.17,23.44. I1I: 5.80, 2.19, 5.48, 5.58, 3.96, 23.01. IV: 7.07, 2.68, 6.68, 8.89, 5.10, 30.42.
Palp: 3.72, 2.60, 4.21, -, 1.27, 11 80. Spinnerets: PMS, 0.6 long, 0.3 apart; PLS, 1.2 basal,
0.6 middle, 1.0 distal.

Scopulae: tarsi [-111 densely scopulate; I and 11 divided by narrow band of setae, 11T divided
by strong band of setae, TV almost replaced by strong bands of setae. Metatarsi I-T densely
scopulate; [11 scopulate on distal /3, and IV scopulate on distal 'g.

Tibia I with two apophyses which do not onginate from a common base, the Pap 1s very
reduced with one large spinose seta on ventral face, the spinose seta is very long and almost
replaces the Pap; the Rap is reduced with one very large spinose seta on prolateral face, the
spinose seta almost replaces the Rap (Fig 31G. H). Metatarsus [ straight (Fig 311).
Stridulatory setae: Lacking.

Legs and palpi LSC in: palp trochanter retrolateral face, femur prolateral and retrolateral
faces; leg I coxa retrolateral face, trochanter prolateral and retrolateral faces, femur
prolateral and retrolateral faces; leg II trochanter prolateral face, femur prolateral face.
Chaetotaxy (left side). femoral 1p; II 2p, 111 2p, 2r; IV 1p, 1 palp 1p; patellae none; tibiae
1 2p, 5v, 2r, 11 2p, 4v; 1T 2p, Tv, 2r; IV2p, 8w, 2r; palp 1p, 6v; metatarsi [ 2p, 6v, 1r; 11 2p,
Tv, 1r, 111 3p, 8v, 3r; IV 3p, 8v, 3r.

Palp. Embolus as wide as tegulum at the base, tapering distally and larger than tegulum; SA
retrolaterally extended ends before the embolus base (Fig 32C). SA does not curves in
postenor;, VG shallow (Fig 32D). Embolus slightly curved retrolaterally on distal half (Fig
32A.B)

Urticating setae: Lackmg.

Color pattern: In ethanol the color is brown, with the opisthosoma, legs and palps darker
(Fig 31A). In live specimens the color is dark brown, with the femora slightly darker (Fig
1),

Distribution and natural history: Known only from Cueva de los Potrerillos and Sotano
del Pozo in San Luis Potosi, México (Fig 48). It 15 only known that the species inhabits the

41
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g caves. The adult male was collected on May. so 1t 1s possible that the maiting season 1s
between April and May. All the specimens were collected on the walls about 300m from

:IIEJI the entrance (Fig 2H),

12 Hemirrhagus benzaa sp. nov.

:‘31 (Figs 1F; 21; 33A—1; 34A—D; 35A—F. 49)

15 Type material: holotype < and paratype @ AMNH, MEXICO: Oaxaca, 1km N Llano de

16 las Flores, Sierra de Juarez [V-1985, Col. C. M. Bogert; | paratype ¢ and 1 immature

:g AMNH, MEXICO: Oaxaca, Cerro Pelon IV-1962, Col. W. S. Miller.

19 Additional material examined: 1 2 CNAN 3492, MEXICO: Oaxaca, Mpio. Ixtlan de

20 Tuarez, Paradero Puerta del Sol 13-X1-2005, Col. O. Francke, M. Cordova, A. Jaimes, G.

g Montiel and C. Santibaniez. | immature AMNH, MEXICO: Oaxaca. 1km N Llano de las

22 Flores, Sierra de Juarez 17-1X-1961, Col M. R. Bogert.

23

24 Diagnosis: The following character combmation is diagnostic for 71, benzaa. Male palpal

25 bulb with slender embolus, longer than tegulum, SA retrolaterally extended ends at

26 embolus retrolateral face; VG shallow (Fig 34A—D), Metatarsus I curved (Fig 331). Males

27 with spinose setae on patellae I to IV, which are absent on females. Ocular tubercle and

28 eyes normally developed, periocular pigmentation complete (Figs 33C, 35D). Urticating

29 setae arvanged in one dorsomedian patch, yellowish-orange in color; with well-defined

30 margins, posterior margin notched medially, with rounded edges (Figs 33E, 35C).

31 Spermathecae paired, very short and close at the base, receptacles almost as long as wide

32 (Fig 35F).

gi H. benzaa differs from most Hemirrhagus species in the male with spinose setae on
patellae [ to IV. From H. eres in the SA retrolaterally extended which ends at embolus

35 retrolateral face. From H. guichi sp. nov. in the femora [1I and IV with more than 4 spinose

gg setae and the posterior margin of urticating setae patch notched medially and with rounded
sides,

38

39 Etymology: The specific name is a noun by apposition in honor of the Zapotecas, people

40 inhabiting the central region of Caxaca in ancient Mescamerica. They call themselves as

4; Ben’Zaa, which means Cloud People.

4

43 Description: Holotype male (Fig 33A—I: 34A—D): body length (not including chelicerae

44 and spinnerets) 20,73, chelicera length 1.87; carapace: 10.18 long, 10.22 wide. Caput not

45 markedly clevated, fovea recurved, 2.20 wide (Fig 33A).

45 Eyes: anterior eye row procurved, posterior eye row recurved. Periocular pigmentation

47 complete and all eyes normally developed. Eye sizes and interocular distances: AME 0.225,

48 ALE 0.375; PME 0.30; PLE 0.375; AME-AME 0.275; AME-ALE 0.05; PME-PME 0.75,

49 PME-PLE 0.05; ALE-PLE 0.15. Ocular tubercle normally developed, width 1.80, length

50 1.30; clypeus lacking (Fig 33C). Labium; length 1.25; width 1.70; with 20 cuspules.

51 Maxilla inner corner with approximately 98 cuspules (Fig 33D). Cheliceral promargin with

52 11 teeth (proximal to distal: 1-3 large, 4-6 medium, 7-11 small) (Fig 33F). Stermum length

53

54

55

56

57

58

59
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3.80. Sigillae large oval. third and fourth paws hardly visible; fourth pair half its length
from the margin (Fig 33B).

Leg formula: IV, I, 1, TI1. Length of legs and palpal segments (femur, patella, tibia,
metatarsus, tarsus, total); I 9.72, 4,95, 7,76, 7.24, 5.47, 35.14, II: 9.03, 5,03, 6,87, 6.90,
5.36,33.19. IIL: 8.62, 4.22, 6.20, 8.36, 5.64, 33.04. IV: 10.35, 5.14, 8.54, 11.28, 6.51,
41.82. Palp: 6.50,3.49, 5.27, -, 248, 17.74. Spinnerets: PMS, 0.6 long, 0.7 apart; PLS, 1.5
basal, 0.8 middle, 1.6 distal.

Scopulae: tarsi I-IV densely scopulate; ITT and TV divided by strong band of setae. Metatarsi
I-11 densely scopulate: 11l and IV scopulate on distal '/, divided by strong band of setae,
Tibia [ with two apophyses which do not originate from a common base, the Pap is
normally developed with one large spinose seta on ventral face, the spinose seta is shorter
than the Pap; the Rap is normally developed, broad at its base with one large spinose seta
on dorsal face, the spinose seta does not exceeds the apex of Rap (Fig 33G, H). Metatarsus
I curved (Fig 331).

Stridulatory setae: Lacking.

Legs and palpi LSC in: palp trochanter retrolateral face, femur retrolateral face; leg [
trochanter prolateral face, femur prolateral face.

Chaetotaxy (left side); femora [ 3p; 11 4p, 3r; 11 1d, 6p, 4r; IV 2p, 2r; palp 1p; patellac I 1p.
3l lp 3v;i I 1p, Iv, 1, IV 1, v, Ir; palp none; tibiae T 2p, Tv, 4r; 11 3p, 11v, 4r; I
4p, 13v, 6r. IV 6p. 13v, Tr: palp Ip. 6v; metatarsi T 2v: IT 1p, 3v, 1r; L 4p, 12v, 4r; TV 1d.
5p. 13v, 6r.

Palp. Embolus slender, longer than tegulum; SA retrolaterally extended ends at embolus
base on retrolateral face. VG shallow. Embolus strongly curved retrolaterally on distal third
(Fig 34A=D).

Urticating setae: Type VI amranged in one dorsomedian patch, yellowish-orange in color:
with well-defined margins, posterior margin notched medially and with convex (Fig 33E).
Color pattern: In ethanol the color is dark brown, with the carapace, femora of legs and
palps darker. In live specimens the color is very dark brown. almost black. with the femora
a little darker than rest of the body.

Paratype female (Fig 35A—F): body length (not meluding chelicerae and spinnerets) 23.69,
carapace: 10,46 long, 10.8]1 wide. Caput not elevated; fovea straight, width 2.1 (Fig 35A),
Eyes: anterior eye row procurved, posterior eye row recurved. Periocular pigmentation
complete, all eyes normally developed. Eye sizes and interocular distances: AME 0.275;
ALE 0.50; PME 0.35; PLE 0,425, AME-AME 0.35; AME-ALE 0.175; PME-PME 0.80;
PME-PLE 0.10; ALE-PLE 0.125, Ocular tubercle normally developed, width 2.0, length
1.4; elypeus lacking (Fig 35D). Labium: length 1.2: width 1.8: with 12 cuspules. Maxilla
inner comer with approximately 97 cuspules (Fig 35E). Cheliceral promargin with 11 teeth
(proximal to distal: 1 small, 2-3 large, 4-7 medium, 8-11 large). Sternum length 4.2,
Sigillae large oval, third and fourth pairs hardly visible: fourth pair once its length from the
margin (Fig 35B).

Leg formula: IV, I, [11, II. Length of legs and palpal segments (femur, patella, tibia,
metatarsus, tarsus, total): 10 9.76, 5.21, 7.55, 6.05, 4.81, 33.38, [1: 8.73, 4.83, 6,35, 5.98,
4.97,30.86. III: 8.24, 4.62, 5.77, 7.32, 5.22, 31.17 IV: 11.06, 5.08, 8.64, 10.81, 6.25, 41.84.
Palp: 6.30, 432, 5.04, - 4.79, 20.45. Spinnerets: PMS, 1.2 long, 0.7 apart; PLS, 2.0 basal,
1.1 middle. 1.7 distal.
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8 Scopulae: tarsi [-IV densely scopulate, 111 divided by narrow band of setae and IV divided
9 by strong band of setae. Metatarsi [ and IT densely scopulate, 11 scopulate on distal %/, and
10 IV scopulate on distal 4

" Stridulatory setae: Lacking

12 Legs and palpi LSC in: palp trochanter retrolateral face, femur retrolateral face; leg I coxa
13 retrolateral face, trochanter prolateral and retrolateral faces, femur prolateral face; leg 11

14 trochanter prolateral face, femur prolateral face.

15 Chaetotaxy (left side): femoral 1p; I 1, T 3p, 2r; IV 1p, 4r; palp 1p; patellae none; tibiae
16 12p. 3v: 11 2p, 6v; 111 3p, 9v, 2r: IV 3p, 8v, 6r; palp 1p. 10v; metatarsi I 2v: [1 3v: I11 4p,
17 11v, 4r; IV 5p, 13v, 4r.

18 Genitalia: Spermathecae paired; receptacles fused at their base, very short and close at the
19 base, almost as long as wide and slightly bent laterally (Fig 35F).

20 Urticating setae: Type VI aranged in one dorsomedian patch, yellowish-orange in color;
21 with well-defined margins, posterior margin notched medially and with convex sides (Fig
22 350).

23 Color pattern: In ethanol the color is dark brown, with the carapace, femora of legs and

24 palps darker. In live specimens the color is very dark brown, almost black, with the femora
25 a little darker than rest of the body (Fig 1F).

g? Distribution and natural history: Known only from Siema de Juarez, Oaxaca, Mexico
28 (Fig 49). This species inhabits i high altitudes and lives in pine forest (Fig 21).

%g Hemirrhagus embolulatus sp. nov.

31 (Figs 2A, B, J; 36A—1; 37A—E; 38A—(; 48)

gg Type material: holotype & CNAN-T0774 and paratype ¢ CNAN-T0775, MEXICO:

24 Guerrero, Mpio. Chilpancingo de los Bravo, Parque Nacional Omiltemi, Omiltemi, 03-XII-
a5 2009, Col. E. Goyer and E. Hijmensen.

36 Diagnesis: The followmng character combmation is diagnostic for H. embolulatus. Male
37 palpal bulb with wide embolus throughout its length, similar in length to tegulum, with well
38 developed PS, PI and R keels (Fig 37E); SA retrolaterally extended ends at embolus

39 retrolateral face (Fig 37B, D). VG shallow and embolous strongly curved retrolaterally on
40 distal half (Fig 37A—C). Metatarsus [ straight (Fig 36G). Prolateral tibial apophysis weakly
41 developed (Fig 361). Ocular tubercle and eyes normally developed, periocular pigmentation
42 complete (Fig 36D, 38C). Urticating setae arranged in one dorsomedian patch, yellowish-
43 orange in color, with well-defined margins, anterior and posterior margins slightly notched
44 medially (Fig 36C). Female metatarsus 1V with 10 spinose setae distally (Fig 38F).

45 Spermathecae parred, separated at their base, with rounded receptacles wider than long (Fig
46 38G).

47

48 H. embolulatus differs from all other Hemirrhagus species in the embolus with well-

49 developed PS, PI and R keels. Also differs in the spermathecae with rounded receptacles
50 wider than long.

51
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Etymology: The specific name is a word composed by latin words embalus, referring to the
male embolus and latus, wide. The name makes reference to the wide embolus of this
species.

Deseription: Holotype male CNAN-T0774 (Figs 2A, 36A—1, 37A=E): body length 19.70
(not meluding chelicerae and spinnerets); chelicera length 3.4; carapace 8 4 long, 7 4 wide,
Caput not markedly elevated; fovea straight, 0.83 wide (Fig 36A),

Eyes: anterior eye row procurved, posterior eye row recurved. Pertocular pigmentation
complete and all eyes normally developed. Eye sizes and interocular distances: AME 0.27;
ALE 0.40, PME 0.27, PLE 0.33; AME-AME 0,27, AME-ALE 0.07, PME-PME 0.63,
PME-PLE 0.10; ALE-PLE (00,10, Ocular tubercle normally developed, width 1.50, length
0.93; clypeus lacking (Fig 36D). Labium: length 1.05, width 1.5; with 29 cuspules. Maxilla
inner corner with approximately 114 cuspules (Fig 36E). Cheliceral promargin with 10
teeth (proximal to distal: 1 medium, 2-3 large, 4 small, 5-9 large and 10 small) (Fig 36F).
Stemum length 3.7, Sigillae circular, second, third and fourth pairs hardly visible; fourth
pair onee its length from margin (Fig 36B).

Leg formula: IV, L I1, 1II. Length of legs and palpal segments (femur, patella, tibia,
metatarsus, tarsus, total): I: 8.96, 430, 7.15, 6.83, 5.18, 3242, [1: 7.92, 4.21, 5.85, 6.64,
5.07,29.69. 111: 6,73, 3.22, 5.85,7.33, 5.21, 28.34. 1V: 9.31, 4.15, 7.85, 1021, 6.21, 37.73.
Palp: 5.23, 299, 4.78, -, 1.80, 14.80. Spinnerets: PMS, 0.7 long, 0.4 apart, PLS, 1.0 basal,
1.1 muddle, 1.8 distal

Scopulae: tarsi [-1V densely scopulate, TII-IV divided by strong band of setae. Metatarsi [-11
densely scopulate; ITI scopulate on distal '/2, divided by strong band of setae; IV scopulate
on distal '/, divided by strong band of setae.

Tibia I with two apophyses which do not originate from a common base, the Pap is reduced
with one large and broad spinose seta on ventral face which almost replace i, the spinose
seta exceeds the apex of Pap; the Rap is normally developed, broad at its base with one
shon and wide spinose seta subapically on dorsal face, the spinose seta exceeds the apex of
Rap (Fig 36H, I). Metatarsus I straight (Fig 36G).

Stridulatory setae: Lacking.

Legs and palpi LSC i palp trochanter retrolateral face, femur prolateral and retrolateral
faces; leg 1 coxa retrolateral face, trochanter prolateral face, femur prolateral face; leg I1
coxa prolateral face, trochanter prolateral face, femur prolateral face.

Chaetotaxy (left side); femoral 2p. IT 1d, 3p: I 3d, 3p; IV 3p, 2r; palp 2p, patellae none,
tibiae I 2p, 6v; 11 2p, 9v; I 2p, 10v, 2r, IV 3p, 10v, 4r; palp 2p, 8v; metatarsi 1 2v; 11 1p,
2v, 3, 11 1d, 4p, 13v, 2, IV 5p, 14y, 5r.

Palp. Wide embolus throughout its length, similar in length to tegulum, with well
developed PS, Pl and R keels (Fig 37E); SA retrolaterally extended ends at embolus
retrolateral face (Fig 37D); VG shallow and embolous strongly curved retrolaterally on
digtal half (Figs 37A—C).

Urticating setae: Type VI aranged in one dorsomedian patch, yellowish-orange in color,
with well-defined margins, anterior and posterior margins slightly notched medially (Fig
360),

Color pattern: On live specimens color 1s black, except the urticating setae (Fig 2A),
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g Paratype female CNAN-TO775 (Figs. 2B, 38A—G): body length (not mcluding chelicerae

10 and spinnerats) 25 86, carapace: 10.15 long, 9.24 wide. Caput not elevated; fovea recurved,
width 1.75 (Fig 38A).

11 Eyes: anterior eye row procurved, posterior eye row recurved. Periocular pigmentation

12 complete, all eyes normally developed. Eye sizes and interocular distances: AME 0.38;

13 ALE 0.50; PME 0.30; PLE 0.50; AME-AME 0.18; AME-ALE 0.15. PME-PME 0.75:

14 PME-PLE 0.13; ALE-PLE 0.18. Ocular tubercle normally developed, width 1.83; length

15 1.28; clypeus lacking (Fig 38C). Labium: length 1.68; width 1.78; with 26 cuspules.

16 Masxilla inner comer with approximately 130 cuspules (Fig 38D). Cheliceral promargin

17 with 8 teeth (proximal to distal: 1-3 large, 4 medium, 5-6 large, 7 medium, 8 small).

18 Stemum length 2.15. Sigillae circular, second, third and fourth pairs hardly visible; fourth

19 pair one and a half times its length from the margin (Fig 38B, E).

20 Leg formula: IV, I, 111, II. Length of legs and palpal segments (femur, patella, tibia,

21 metatarsus, tarsus, total): I: 8.04, 4.81, 6.63, 6.35, 4.45, 30.28, 1I: 7.54, 4.06, 5.63, 5.44,

22 4.64,27.31. I1I: 6.88, 3.87, 5.30, 6.62, 4.58,27.25. IV: 8.89,3.71, 7.71, 10.14, 5.42, 35.87.

23 Palp: 5.93, 3.62, 4.58, -, 4.4, 18.54. Spinnerets are damaged

24 Scopulae: tarsi [-IV densely scopulate, 111 divided by narrow band of setae and IV divided

5 by strong band of setae. Metatarsi T and IT densely scopulate, 11 scopulate on distal '/y, and

2 1

26 1V scopulate on distal */y.

27 Stridulatory setae: Lacking
Legs and palpt LSC m: palp trochanter retrolateral face, femur prolateral and retrolateral

28

o9 faces; leg I coxa retrolateral face, trochanter prolateral and retrolateral faces, femur

30 prolateral face; leg II coxa prolateral, trochanter prolateral face, femur prolateral face.

31 Chaetotaxy (left side); femoral Ip; IT 1p; 11 2p, 2r; TV 1p, 2, palp 1p; patellae none; tibiae

32 12p, 4v. 11 2p, Sv; 111 2p, 8v, 2r; IV 2p, 10v, 3r; palp 1p, 1 1v; metatarsi 1 2v: IT 1p, Sv; I
5p. 10v, 3. IV 5p. 19v, 4r. Metatarsus IV with 10 spinose setae distally (Fig 31F).

33 P p p y (Fig

34 Genitalia: Spermathecae paired, separated at their base but receptacles close together,

35 rounded, wider than long (Fig 38G). . . )
Urticating setae: Type VI aranged in one dorsomedian patch, yellowish-orange m color,

36 with well-defined margins, anterior and posterior margins slightly notched medially,

37 Color pattern: On live specimens color is black, except the urticating setae (Fig 2B).

38

39 Distribution and natural history: Known only from Omiltemi, Guerrero, Mexico (Fig

40 48). The species was collected in tropical forest-pine forest ecotone (Fig 27). The

41 specimens were found under rocks or fallen logs.

42

43

44

45 Hemirrhagus franckei sp. nov.

46 (Figs 1L, 2E, 39A~L, 40A=D, 41 A=, 49)

47

48 Type material: holotype ' CNAN-T0776, MEXICO: Oaxaca, Mpio. Huautla de Jimenez,

49 4km W of Puerto de la Soledad, 10-X11-2011, Col. J. Mendoza, G, Contreras, E, Hijmensen

50 and E. Goyer; paratype § CNAN-T0777, MEXICO; Oaxaca, Mpio. Huautla de Jimenez,

51 4km W of Puerto de la Soledad, 11-IX-2010, Col. O. Francke, A. Valdez J. Cruz and D.

52 Barrales; paratype ¥ CNAN-T0778, MEXICO: Oaxaca, Mpio. Huautla de Jimenez, 4km W

53
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of Puerto de la Soledad, 10-X11-2011, Col. ]. Mendoza, G. Contreras, E. Hijmensen and E.
Goyer.

Additional material examined: | & immature CNAN-3487, MEXICO: Oaxaca, Mpio.
Huautla de Jimenez, 4km W of Puerto de la Soledad, 11-IX-2010, Col. O. Francke, A
Valdez J. Cruz and D. Barrales.

Diagnosis: The following character combination is diagnostic for H. franckei. Male palpal
bulb with slender embolus, similar in length to tegulum, SA retrolaterally extended ends at
embolus retrolateral face (Fig 40A, C), VG shallow (Fig 40B); embolus strongly curved
retrolaterally on distal half (Figs 40C, D). Metatarsus 1 eurved (Fig 397). Ocular wbercle
and eyes normally developed, periocular pigmentation complete (Figs 39C., 41E). With
stridulatory setae conformed by SP on retrolateral face of palp trochanter and PL on
prolateral face of trochanter I (Figs 39K, L, 41G, H). Urticating setae arranged in one
dorsomedian patch, platinum in color, without well-defined posterior margin (Figs 39E,
41C), Spermathecae paired, slightly fused at the base, receptacles curved outwards from the
base (Fig 411).

H. franckei differs from most Hemirrhagus species in the stndulatory setae conformed by
SP and PL: from H. pernix in the metatarsus I straight and in the most numerous PL on
trochanter [ prolateral face. Differs from H. nahuanus in ocular tubercle normally
developed, periocular pigmentation complete and in the Pap with only one spinose seta,

Etymology: The specific name is a patronym in honor of Oscar F. Francke Ballve, for his
contribution to the knowledge of Mexican arachnology.

Description: Holotype male CNAN-T0776 (Figs 1L, 39A—L, 40A—D): body length 20.76
(not including chelicerae and spinnerets), carapace 8 80 long. 8.45 wide. Caput not
markedly elevated; fovea recurved, 1.30 wide (Fig 39A).

Eyes: anterior eye row procurved, posterior eye row recurved. Periocular pigmentation
complete and all eyes normally developed. Eye sizes and interocular distances: AME 0,301,
ALE 0.375; PME 0.225; PLE 0.325; AME-AME 0.175; AME-ALE 0.01; PME-PME
0.525; PME-PLE 0.05; ALE-PLE 0.10. Ocular tubercle normally developed, width 1.4,
length 0.8735; clypeus lacking (Fig 39C). Labium length 1.15, width 1.58; with 42 cuspules.
Maxilla inner comer with approximately 101 cuspules (Fig 39D). Cheliceral promargin
with 11 teeth (proximal to distal: 1 small, 2-11 large) (Fig 39F). Sternum length 3.8,
Sigillae oval, second, third and fourth pairs hardly visible: fourth pair onee its length from
the margin (Fig 398, G).

Leg formula: TV, I, IT1, T1. Length of legs and palpal segments (femur, patella, tibia,
metatarsus, tarsus, total): I 7.47, 4.80, 5.77, 6.76, 5.76, 30.56. II: 7.13, 3.58, 5.39, 6.33,
5.03,27.46. 111: 7.42, 3.41. 5.80, 7.59, 5.67, 29.89. IV: 8.92, 4.29, 7.68, 10,40, 6.56, 37 85.
Palp: 499, 3.51, 5.10, -, 2.42, 16.02. Spinnerets: PMS, 0.7 long, 0.3 apart, PLS, 1.3 basal,
1.1 middle, 1.6 distal.

Scopulae; tarsi [-IV densely scopulate, 111 divided by narrow band of setae, IV divided by
strong band of setae. Metatarsi I-I1 densely scopulate; IIT scopulate on distal '/;, divided by
narrow band of setae; [V scopulate on distal '/, divided by strong band of setae.

47
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g Tibia 1 with two apophyses which do not originate from a common base, the Pap 1s
normally developed, with one large spinose seta on ventral face, the spinose seta shightly

0 exceeds the apex of Pap; the Rap is normally developed, broad at its base with one short

" and wide spinose seta on dorsal face, the spinose seta slightly exceeds the apex of Rap (Fig

12 39H, T). Metatarsus T straight (Fig 397).

13 Stridulatory setae: On palpal trochanter retrolateral face located in proximal, with ca. 11 SP

1; of similar size, disorganized (Fig 39K). Trochanter I with ca. 20 PL on prolateral face (Fig
39L).

16 Legs and palpi L5C m: palp femur prolateral and retrolateral faces; leg | coxa prolateral

17 and retrolateral faces, femur prolateral face; leg [T coxa prolateral face.

18 Chaetotaxy (left side): femora I Tp: IT 1p, 1r; IT 2p, 2r; IV 2p, 2r; palp 1p; patellae 11T 1p;

19 IV 1p: tibiae I 2p, Tv: 1 2p, 8v: I 2p, Tv, 3r IV Sp, Tv. 3r: palp 1p, 3v, 2r; metatarsi I 3v:

20 M dv: M1 1d, 3p, 11v. 2r: IV 2d. 4p, 9. 4r.

g Palp. Embolus slender, similar in length to tegulum, SA retrolaterally extended ends at

22 embolus retrolateral face, VG shallow. Embolous strongly curved retrolaterally on distal

23 half (Fig 40A—D).

24 Urticating setae: Type VI amranged in one dorsomedian patch, platinum in color, without

25 well-defined posterior margin (Fig 39E).

26 Color pattern: On live specimens color is black, except the urticating setae (Fig 1L).

g; Paratype female CNAN-T0777 (Fig 41 A—1): body length 24.79 (not mcluding chelicerae

29 and spinnerets), carapace 8.7 long, 8.4 wide. Caput not markedly elevated; fovea straight,

30 2.17 wide (Fig 41 A).

31 Eyes: anterior eye row straight to shghtly procurved, postenior eye row recurved. Periocular

32 pigmentation complete and all eyes normally developed. Eye sizes and interocular

33 distances: AME 0.20; ALE 0.43; PME 0.27; PLE 0.37; AME-AME 0.20; AME-ALE 0.13;

24 PME-PME 0.57; PME-PLE 0.07; ALE-PLP 0.13. Ocular tubercle normally developed,
width 1.53, length 0.93; clypeus lacking (Fig 41E). Labium length 1.2, width 4.3; with 37

35 cuspules. Maxilla inner comer with approximately 107 cuspules (Fig 41F). Cheliceral

36 promargin with 12 teeth (proximal to distal: 1 small, 2-4 large, 5-7 medium, 8-12 large)

37 (Fig 41D). Sternum length 3.75. Sigillae oval, third and fourth pairs hardly visible; fourth

38 pair one and a half its length from the margin (Fig 41B).

39 Legformula: IV, L. 111, IT. Length of legs and palpal segments (femur, patella, tibia,

40 metatarsus, tarsus, total): I: 7.44, 4.13, 5.93, 4.88, 4.51, 26.89. II: 6.70, 3.48, 5.13, 5.13.

41 4.18, 24.98. [II: 6.63, 3.66, 5.10, 6.55, 4.51, 26.45. IV: 8.92, 3.96, 7.44, 9.63, 5.71, 35.66.

42 Palp: 5.72, 3.31, 4.47, -, 4.29, 17.79. Spinnerets: PMS, 0.8 long, 0.5 apart; PLS, 1.6 basal,

43 1.1 middle, 1.8 distal.

44 Seopulae: tarsi [-IV densely scopulate, 1-11 divided by narrow band of setae, [11-IV divided

45 by strong band of setae. Metatarsi I-IT densely scopulate, 1T divided by narrow row of setae;

46 IIT seopulate on distal 15 divided by narrow row setae: IV scopulate on distal Uy, divided

47 by strong row of setae.

48 Stridulatory setae: On palpal trochanter retrolateral face located in proximal, with ca. 30 SP

49 of different size, disorganized (Fig 41H). Trochanter | with ca. 30 PL on prolateral face, not

50 as wide as in males (Fig 41G).

51 Legs and palpi LSC in: palp femur prolateral and retrolateral faces; leg I coxa prolateral

52 and retrolateral faces, femur prolateral face; leg Il coxa prolateral face.
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g Tibia 1 with two apophyses which do not originate from a common base, the Pap 1s
normally developed, with one large spinose seta on ventral face, the spinose seta shightly

0 exceeds the apex of Pap; the Rap is normally developed, broad at its base with one short

" and wide spinose seta on dorsal face, the spinose seta slightly exceeds the apex of Rap (Fig

12 39H, T). Metatarsus T straight (Fig 397).

13 Stridulatory setae: On palpal trochanter retrolateral face located in proximal, with ca. 11 SP

1; of similar size, disorganized (Fig 39K). Trochanter I with ca. 20 PL on prolateral face (Fig
39L).

16 Legs and palpi L5C m: palp femur prolateral and retrolateral faces; leg | coxa prolateral

17 and retrolateral faces, femur prolateral face; leg [T coxa prolateral face.

18 Chaetotaxy (left side): femora I Tp: IT 1p, 1r; IT 2p, 2r; IV 2p, 2r; palp 1p; patellae 11T 1p;

19 IV 1p: tibiae I 2p, Tv: 1 2p, 8v: I 2p, Tv, 3r IV Sp, Tv. 3r: palp 1p, 3v, 2r; metatarsi I 3v:

20 M dv: M1 1d, 3p, 11v. 2r: IV 2d. 4p, 9. 4r.

g Palp. Embolus slender, similar in length to tegulum, SA retrolaterally extended ends at

22 embolus retrolateral face, VG shallow. Embolous strongly curved retrolaterally on distal

23 half (Fig 40A—D).

24 Urticating setae: Type VI amranged in one dorsomedian patch, platinum in color, without

25 well-defined posterior margin (Fig 39E).

26 Color pattern: On live specimens color is black, except the urticating setae (Fig 1L).

g; Paratype female CNAN-T0777 (Fig 41 A—1): body length 24.79 (not mcluding chelicerae

29 and spinnerets), carapace 8.7 long, 8.4 wide. Caput not markedly elevated; fovea straight,

30 2.17 wide (Fig 41 A).

31 Eyes: anterior eye row straight to shghtly procurved, postenior eye row recurved. Periocular

32 pigmentation complete and all eyes normally developed. Eye sizes and interocular

33 distances: AME 0.20; ALE 0.43; PME 0.27; PLE 0.37; AME-AME 0.20; AME-ALE 0.13;

24 PME-PME 0.57; PME-PLE 0.07; ALE-PLP 0.13. Ocular tubercle normally developed,
width 1.53, length 0.93; clypeus lacking (Fig 41E). Labium length 1.2, width 4.3; with 37

35 cuspules. Maxilla inner comer with approximately 107 cuspules (Fig 41F). Cheliceral

36 promargin with 12 teeth (proximal to distal: 1 small, 2-4 large, 5-7 medium, 8-12 large)

37 (Fig 41D). Sternum length 3.75. Sigillae oval, third and fourth pairs hardly visible; fourth

38 pair one and a half its length from the margin (Fig 41B).

39 Legformula: IV, L. 111, IT. Length of legs and palpal segments (femur, patella, tibia,

40 metatarsus, tarsus, total): I: 7.44, 4.13, 5.93, 4.88, 4.51, 26.89. II: 6.70, 3.48, 5.13, 5.13.

41 4.18, 24.98. [II: 6.63, 3.66, 5.10, 6.55, 4.51, 26.45. IV: 8.92, 3.96, 7.44, 9.63, 5.71, 35.66.

42 Palp: 5.72, 3.31, 4.47, -, 4.29, 17.79. Spinnerets: PMS, 0.8 long, 0.5 apart; PLS, 1.6 basal,

43 1.1 middle, 1.8 distal.

44 Seopulae: tarsi [-IV densely scopulate, 1-11 divided by narrow band of setae, [11-IV divided

45 by strong band of setae. Metatarsi I-IT densely scopulate, 1T divided by narrow row of setae;

46 IIT seopulate on distal 15 divided by narrow row setae: IV scopulate on distal Uy, divided

47 by strong row of setae.

48 Stridulatory setae: On palpal trochanter retrolateral face located in proximal, with ca. 30 SP

49 of different size, disorganized (Fig 41H). Trochanter | with ca. 30 PL on prolateral face, not

50 as wide as in males (Fig 41G).

51 Legs and palpi LSC in: palp femur prolateral and retrolateral faces; leg I coxa prolateral

52 and retrolateral faces, femur prolateral face; leg Il coxa prolateral face.
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Chaetotaxy (left side): femoral 1p; I 1p; I1l 2p, 2r; IV 1p, 1r; palp 2p; patellae none; tibiae
I 1p, 3v; 11 2p, 4v; 111 2p, Tv, 2r; IV 2p, Tv, 3r; palp 1p, 6v; metatarsi [ 1v; IT 4v; 101 3p, Tv,
2r, IV 3d, 3p, 8v, 2r,

Genitalia: Spermathecae paired, slightly fused at the base, curved outwards from the base;
each receptacle longer than wide and slender throughout its length (Fig 411).

Urticating setae: Type VI aranged in one dorsomedian patch, platinum in color, without
well-defined posterior margin (Fig 41C).

Calor pattern: On live specimens color is black, except the urticating setae,

Distribution and natural histery: Known only from type locality near Huautla de
Jiménez, Oaxaca, Mexico (Fig 49). The species mhabits in pine forest, living under fallen
logs (Fig 2E).

Hemirrhagus guichi sp. nov.
(Figs 42A—H, 43A—D; 44A—F, 49)

Type material: holotype ' and paratype 2 AMNH, MEXIC(: Oaxaca, La Cofradia (8mi
SW of San Vicente Lachixio), 24-V11-1966, Col. C. M. B, K. 5., J. 8. and P. P. Examined,

Diagnosis: The followmg character combination is diagnostie for H. guichi. Male palpal
bulb with slender embolus, as long as tegulum (Fig 43A, B). SA retrolaterally extended
ends at embolus retrolateral face (Fig 43B, C);, VG shallow (Fig 43A). Metatarsus I curved
(Fig 42F), Males with spinose setae on patellae | to TV, which are absent in females, Ocular
tubercle and eyes normally developed, penocular pigmentation complete (Figs 42C, 44D),
Urticating setae arranged in one dorsomedian patch, yellowish-orange in color; with well-
defined margns, posterior margin notched mediallywith sides straight forming a “V" (Figs
42E, 44C), Spermathecae paired, very short and close at the base, almost as long as wide
(Fig 44F).

H. guichi differs from most Hemirrhagus species in the male with spinose setae on patellae
T to IV. From H. eros in the SA retrolaterally extended which ends at embolus retrolateral
face. From /. benzaa sp. nov. in the posterior margin of urticating setae patch, notched
medially with straight sides forming a “V". Alzo differs in males which possess more than
5 spinose setae on patellae [ and I1, and the embolus as long as tegulum.

Etymology: The specific name 1s a noun in apposition formed by the Zapotec word guichi,
which means spine, referring to the large mumber of spinose setae that the male presents on
the legs.

Description: Holotype male (Fig 42A—H; 43A—D): body length (not including chelicerae
and spinnerets) 32.28, chelicera length 5.64; carapace: 14.91 long, 12.97 wide. Caput not
markedly elevated, fovea recurved, 2.75 wide (Fig 42A).

Eyes: anterior eye row straight, posterior eye row recurved. Periocular pigmentation
complete and all eyes normally developed, Eye sizes and nterocular distances: AME 0.28;
ALE 0.45; PME 0.275; PLE 0.40; AME-AME 0.25; AME-ALE 0.125; PME-PME 0.825;
PME-PLE 0.05; ALE-PLE 0.225. Ocular tubercle normally developed, width 1.93, length
1.45; clypeus lacking (Fig 42C). Labium length 1, 90; width 2.45; with 15 cuspules.



51

Pa
HEsRare
4
1
2
3
. Fd
2 oologi
6 ical J
g ournal
9 of the Lin
n
10 ean
Maxi Soci
1 axilla i cie
12 it 4
1 th 1T
13 ﬁncl'i-' 11-12 [Pru,ﬁr“’im
4 L om-l_h'mc . ama approxi
1 eg fi * dium | todi X
5 i form pairs | 13 dista -
16 el s e i ly134
i .1 y visi e, 1 g
17 9 6 % . tars Il ibl 45 i
.05’ 16, 1S, i1t e; fo mall) L21 pules (Fi
= 205617 218 tmﬂla-'L""sm‘“h ) Seiat o (Fig 42
19 Se '3.5b'Pa1 -lll:,'1114990f,§ﬂnrhﬂl 5 2D), Che
20 Soopulee g s 3136 EET ot 15‘5&-6‘1'1"“' i
2  stro thrs 20m 491, 33,1 12 palpa ngth fi 30, 51 8 Ia ral p
2; ?‘}-’ ki band ¥ d:ad‘ﬂe~ 2 838, - b i93’ 12 4l Segrhm“‘ th igillae s gif,’mafg'm
5 ihial “.'rbandafﬁma “Se|),"5 d'stn‘ 364 21_52,_-{‘ 8.8 Sgum ( f: margi arge o eddionty
3 nom with of e M scopul 1. 2618 &S . 56 i in (Fi Val,m.flo
24 ex “all),de[wo Seias tatars ate: 'SP"49'1I 3410 . pate ig 12B; il
,COEd vel apop! and il - 111 divi innere 'l\-"-. 13 la. tibi i
25 wide the a loped. hyses IV s 11 de ivided ts: P 1154 91,7 bia,
26 2G *Pim;i’ex o with Whjchopu.lat:"‘elys by MS, 1 2’6.{;0'05, 1
= 5 wmw
gg Il;-‘;? ﬂl:::’ry sﬂt:mus I ;_r:_tl faii is nzl:_f_nmse g‘i':‘ie £:3’ d-lvrl[; sw;ilof setae e 711,“;1;?-37,
3 C}mhamep“'pi;e: Lacki M(F? this _a“),d i Omawcd by ﬂremd?"d i
0 1 etom; pmla*Sc o ing. ig 42‘]_Pmme e"elqve"tm l“ﬂlostrmgb“'all divide
31 Ip, 6v; y teral - pal ) seta ved, face, n base and fy, divi d
32 ;L 102 Celtn oy p trocha does broad the . th of smvlded
P' V4 2p, 6v; ide): , femn nte nolmm iy sPinose Pap i i
33 alp. p. 15 + JIT em ur I rel o bas e se 18
3 onr Emb: v, 6r, 1v, 2 °ra13pf°lam"n]ﬂ[ d th witl ta d
4 43181_]—0!“ olus sl .palp‘ w1V p, 2r. 1 fa eral [ ¢ ape; ith on s
35 A tera slend 1p v 11 ce. ace, x of e larg; t
Urti D) gy \ 6, : pal 1d,3 , fem vk i
36 wimcaw"'g VG s I(mg‘ m‘:iam{;?"’; til-,-p’ Il e p (Fig d
a7 wyn m“.‘;eta‘b slmjlowﬁﬁ l‘?’gull I dv- lael;t 17p. 8 lateral f:
38 C (Elg aﬂllé T}’Pcw 'Enlbcm'l'l-. ‘S‘I[ 6\,p’]]‘; IV 8 ace: |
3 olor 42E) dm o i SA re 111 6 3 .5 leg [
g P pat ) argins str tro P 12 T,
40 alps l""m-' nged i ongl lateral 13v P> 16’ palp
dark :In e . posteri in on v curv ly I ve b v, 1 1p:
4 P o than erior & don red e Vﬁp, r"lil'patﬂlla
42 aratype ol the marg_ rsom retrol ded 14y ap, 1 el
4 carapa Fai color in note edian atemllmd“al A 101_’ 6v,
2 Eyes: ce: 12 ale (Fi is dasic hed medi teh, y on di embol
44 com ) anleﬁ;r&" longg 440~ brown iallyw“ow‘ istal ﬂﬂuﬁ base
45 ALEPI‘HC» eye 21 F) bod , witl . with Ty rd (Fi e
46 PME?-"S,?'" eye A y le hthe car: = g sy ie
47 clyp PI-F: PME Enomameicap&gﬂl o apace, t sides fcolor-
48 o o 255 iy develors not tinl femora omin
fpeas ke S writes il vl of 1 ga
.- (e Hihe g (Fi R e P g egs
XA 14 184 50 DA Iye si row L Lov ice! and
50 Stam ‘dmp_lﬁom"]')) .20, O WAI\;:]E?‘” it s o 1
51 pair :1“1 e distal 3tc1}: Lﬂhiilr:ulart o and inm""‘:i el i
52 i a5 Sgi o, g '25'~M}'§‘_’°'P"“'m e
mgrmlglcn .7. Si RIE0 cuspu thl le no ular di ular pi 25 129
53 5 etatars ula: I gth rmg"fne i;' smal e (F-'ﬁ" wid rmall ALE O istanc pigm (Fig 44'03,
54 54 S, IV, am th rge ]’5‘61@;44 th 2 y dev 10 esze]'T-al' A)
’3?1""”‘115‘1_[-]]] em oval med-E)c 25 wi eloy . PME ME ond
2o D . total - Le argin al, seca jum, helie “]‘I'Jpcd‘w' -PMO.S?S
56 (988 ) It ngth o "Flgmzldsm-"’r48| eral < s wdth 2 ‘0,7(_;
.5 11 fl B ird arg pro pules 3 b 5:
57 36,7 87,674 ¢ ). and e.9 margi 5. M + length
5 , 7.36 ,6.74 and fourt] smal n wi axilla 1 1
8 .8 9 pal | 1l ith la 2
5 2.5 61,7 pal se 1]3,‘1@3,]0‘12 ]?-telmﬁr ;
9 55.3 60,5 gme hard larg eth
537 &9 nts (. ly vi @)
371IV: 1;}41_01 Pasiii isibla:
11217 I , pate : fourt
S 10 lla, ti h
. 9.91 5 5.69 1,
s 11?29 8077
:6_4?’ Al
’46_1'5



DO~ OLA WN =

52

Zoological Journal of the Linnean Society Page 40 of 104

Palp: 8.04, 5.05, 6.12, -, 5.85, 25.06. Spinnerets: PMS, 1.1 long, 0.6 apart; PLS, 2.0 basal,
1.2 middle, 2.1 distal

Scopulae: tarsi I-IV densely scopulate, 1T and IV divided by strong band of setae. Metatarsi
1 and II densely scopulate, III scopulate on distal '/y, divided by strong band of setac and TV
scopulate on distal '/, divided by strong band of setae.

Stridulatory setae: Lacking

Legs and palpt LSC in: palp trochanter retrolateral face, femur retrolateral face; leg |
trochanter prolateral face, femur prolateral face.

Chaetotaxy (left side); femoral 1p; IT1p; I 1p; IV 1r; palp | p; patellae none; tibiae I 1v,
11w T 2p, v, 26, IV 2p, Sv, 2r, palp 1p, 9v; metatarsi [ 2v; 1T 2v; 11 3p, 10v, 2r, IV 2p,
8v, 3r.

Genitalia: Spermathecae paired, very short and close at the base, almost as long as wide and
slightly bent laterally (Fig 44F).

Urticating setae: Type VI aranged in one dorsomedian patch, yellowish-orange in color,
with well-defined margins, posterior margin notched medially, with straight sides forming a
“V" (Fig 44C).

Color pattern: In ethanol the color is dark brown, with the carapace, femora of legs and
palps darker.

Distribution and natural history: Known only from La Cofradia, Oaxaca, Mexico (Fig
49). This species lives in pme forest

Hemirrhagus valdezi sp. nov.
(Figs 2C, 45A—J; 46A—D; 47A—G, 49)

Type material: holotype £ CNAN-T0779, 1 paratype @ CNAN-T0780, 5 paratype &
CNAN-T0781, 3 paratype @ CNAN-T0782 and 1 paratype & AMNH, MEXICO: Guerrero,
Mpio. Teloloapan, La Yerbabuena, Cueva Redonda, 22-X-2010, Col. A. Valdez, J. Cruz,
G. Contreras and D. Barrales.

Additional material examined: | 2 CNAN 3468, MEXICO: Guerrero, Mpio. Teloloapan,
La Yerbabuena, Cueva Redonda, 9-XI-2004, Col. A. Valdez and H. Montafio; 1 @ and 2
immatures CNAN 3483, MEXICO: Guerrero, Mpio. Teloloapan, La Yerbabuena, Cueva
Redonda, 30-VII-2009. Col O. Francke, C. Quijano, A. Valdez C. Santibafiez and T
Palafox, 1  and 1 immature CNAN 3482, MEXICC: Guerrero, Mpio. Teloloapan, La
Yerbabuena, Cueva Redonda, 22-X-2010, Col. A. Valdez, J. Cruz, G. Contreras and D.
Barrales,

Diagnosis: The following character combination is diagnostic for H. valdezi. Male palpal
bulb with slender embolus, similar n length to tegulum, SA retrolaterally extended ends at
embolus retrolateral face; the postenior curvature of SA, oceurs at the base of the embolus
and forms an angle of %0° (Fig 46A), VG deep (Fig 46B); embolous curved retrolaterally
on distal half (Fig 46C, D). Metatarsus I eurved (Fig 45H). Ocular tuberele and eyes
normally developed, periocular pigmentation complete (Figs 45C, 47D). Urticating setae
wrmanged in two lateral patches, black in color; with poorly defined margins (Figs 45E, [,
47C). Spermathecae paired, slightly fused at the base; receptacles curved outwards from
the middle, without a clearly defined neck by either exterior or inferior margins (Fig 47F).
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g H. valdezi differs from most Hemirrhagus species in the urticating setae arranged in two

lateral patches, black n color. From H. chile in the sus | eurved and urticatin
1 0 I p a o g
11 setae patches with poorly defined margins.
12 Etymology: The specific name is a patronym in honor of Alejandro Valdez Mondragon. for
13 his contribution to the knowledge of Mexican arachnology and who collected the first
:ll g specimen of the species.
16 Description: Holotype male CNAN-T0O779 (Figs 45A—]; 46A—D}: body length (not
17 including chelicerae and spinnerets) 23.37, chelicera length 3.69; carapace: 9.40 long, 8.94
18 wide. Caput not markedly elevated; fovea recurved, 1.55 wide (Fig 45A).
19 Eyes: anterior eye row procurved, posterior eye row recurved. Periocular pigmentation
20 complete, all eyes normally developed. Eye sizes and interocular distances: AME 0.30;
21 ALE 0.35; PME 0.275; PLE 0.35; AME-AME 0.225; AME-ALE 0.075; PME-PME 0.625;
22 PME-PLE 0.05; ALE-PLE 0.15. Ocular tubercle normally developed, width 1.5, length
23 1.125; clypeus lacking (Fig 45C). Labnim length 0.95, width 1.50; with 21 cuspules.
24 Maxilla inner corner with approximately 68 cuspules (Fig 45D). Cheliceral promargin with
25 10 teeth (proximal to distal: 1-2 small, 3 large, 4-6 medium, 7-10 large). Stermum length
26 4.5. Sigillae oval, third and fourth pairs hardly visible; fourth pair twice its its length from
27 the margin (Fig 45B).
28 Leg formula: IV, 1 I, [11. Length of legs and palpal segments (femur, patella, tibia,
29 metatarsus, tarsus, total): I 947, 5,05, 7.44, 7.68, 6.21, 3585 [1: 9.02, 485,697, 7.71,
30 5.79,34.34. I11: 8.64, 443, 6,91, 8.60, 573, 34.31. IV: 11.06, 4.90, 930, 13.66, 7.14,
31 46.06, Palp: 6.83, 4.23, 5.89, -, 2.90, 19.85. Spumnerets: PMS, 0.8 long, 0.3 apart; PLS, 1.9
32 basal, 1.2 middle, 2.0 distal.
33 Scopulae: tarsi [-IV densely scopulate, I1I-IV divided by strong band of setae. Metatars: [-11
34 densely scopulate; I1I scopulate on distal '/z, divided by narrow band of setae; IV scopulate
a5 on distal /4, divided by strong band of setae.

Tibia 1 with two apophyses which do not onginate from a common base, the Pap is
38 normally developed, with one large spinose seta on ventral face, the spinose seta 1s bent in
37 the middle and exceeds the apex of Pap; the Rap is normally developed, broad at its base
38 with one short and wide spinose seta on dorsal face, the spinose seta exceeds the apex of
39 Rap (Fig 45F—G). Metatarsus [ curved (Fig 45H).
40 Stridulatory setae: Lacking,
41 Legs and palpi LSC in: palp trochanter retrolateral face (Fig 457), femur prolateral and
42 retrolateral faces; leg I coxa prolateral and retrolateral faces, trochanter prolateral face (Fig
43 451), femur prolateral face: leg I coxa prolateral face, trochanter prolateral face, femur
44 prolateral face.
45 Chaetotaxy (left side): femoral 3p; I 3p; TIT 3p, 6r; IV 2p, 4r; palp 2p; patellae ITT 1r; tibiae
46 I3p, 6v, Ir, I 4p, Tv, 3r, I 4p, 17v, 10, IV 7p, 29v, 16r;, palp 2p, 10v; metatarsi I 1v; 11
47 1p, Bv: 111 6p, 11v, 4r; IV 8p, 20v, 131
48 Palp. Embolus slender, similar in length to tegulum, SA retrolaterally extended ends at
49 embolus retrolateral face, VG deep. Embolous curved retrolaterally on distal half (Figs.
50 46A—D).
51 Urticating setae: Type VI amanged in two lateral patches, black in color, with poorly
52 defined margins (Fig 45E. 1).
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Color pattern: In life carapace dark brown: ventrally coxae, labium. maxillae and sternum
brown; abdemen dorsally shiny brown, ventrally brown. Legs and palps: femur dark brown,
patella, tibia and metatarsus with brown,

Paratype female CNAN-TO780 (Figs. 2C. 47A=G): body length 26.39 (not including
chelicerae and spinnerets), carapace 9.21 long, 8.24 wide. Caput not markedly elevated;
fovea procurved, 4.53 wide (Fig 47A).

Eyes: anterior eye row procurved, posterior eye row recurved. Periocular pigmentation
complete, all eyes normally developed. Eves sizes and interocular distances: AME 0.73;
ALE 1.30; PME 0.60; PLEI 20; AME-AME 0.53; AME-ALE 0.20; PME-PME] 53; PME-
PLE 0.13; ALE-PLP 0.23. Eye tubercle normally developed, width 433, length 2.73;
clypeus lacking (Fig 47D). Labium length 2.6, width 3.86: with 24 cuspules. Maxilla inner
corner with approximately 100 cuspules (Fig 47E). Cheliceral promargin with 10 teeth
(proximal to distal: 1-4 large, 5-6 medium, 7-10 large). Sternum length 4.35. Sigillae oval,
third and fourth pairs hardly visible; fourth pair one and a half its length from the margin
(Fig 47B).

Leg formula: IV, I, [11, IL Length of legs and palpal segments (femur, patella, tibia,
metatarsus, tarsus, total): 1: 8.61, 4.85, 6.88,6.32, 5,18, 31.84, [1: 7.72, 490, 6.01, 5.27,
5.08,28.98, I11: 7.43, 4.38, 6.09, 6.75, 5.08,29.73, IV: 9.70, 4.53, 8.29, 10.86, 6.22, 39.60.
Palp: 6.03, 3.98, 4.79, -, 4.58, 19.38. Spinnerets: PMS, 0.8 long, 0.4 apart; PLS, 2.0 basal.
1.3 middle, 1.9 distal.

Scopulae: tarsi [-IV densely scopulate, II1-IV divided by stron% setae. Metatarsi [-1] densely
scopulate; 111 scopulate on distal '/, and 1V scopulate on distal '/s, divided by strong band
of setae,

Stridulatory setae: Lacking.

Legs and palpi LSC mn: palp trochanter retrolateral face (Fig 47G), femur prolateral and
retrolateral faces: leg I coxa retrolateral face, trochanter prolateral face (Fig 47G), femur
prolateral face; leg Il coxa prolateral face, trochanter prolateral face, femur prolateral face.
Chaetotaxy (left side). femoral 1d: I1 2d; 11T 4d; I'V 4d: palp 2d; patellae III 1v; tibiae I 2p,
4v; 11 2p, 4v; T 3p, 12v, 6r; IV 6d, 4p, 17v, 5r; palp 1p, 12v, metatarsi I 3v; 1T 1p, dv; I
2d, 4p, 12v, 4, IV 6d, 5p, 13v, 51.

Gemtalia: Spermathecae paired, slightly fused at their base, curved outwards from the
middle, without a clearly defined neck by either exterior or interior margins (Fig 47F).
Urticating setae: Type VI arranged in two lateral patches, black in color, with poorly
defined margins (Fig 47C).

Color pattern: In life carapace dark brown; ventral coxae, labium, maxillae and sternum
brown: abdomen dorsally shiny brown, ventrally brown. Legs and palps: femur dark brown,
patella, tibia and metatarsus brown (Fig 2C).

Distribution and natural history: Known only from Cueva Redonda in Guerrero, Mexico
(Fig 49). Thus 1s a troglophile species that does not live deep into the cave system (less than
50m from the entrance); specimens were collected on walls.

Note: Cm 9 November 2010 a couple of Hemirrhagus valdezi were placed together and they
mated, Towards the beginning of spring (18 March 2011), the female laid a fixed hammock
egg sac between two rocks placed perpendicularly in the terrarium. The female kept her
palpi and legs in contact with the egg sac. Spiderlings emerged 31 days following
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(defense) communication (Marshall ef al.. 1995). It was Pocock (1903) who first mentioned
the stridulating setae in Hemirrhagus pernix (formerly Cyrtopholis pernix), he noticed the
stridulating setae on first leg spatulate and that on palp few and not plumase. Later, Smith
(1995) and Pérez-Miles & Locht (2003) only make reference to the setae on prolateral face
of trochanter las lized plumose setae, but they did not mention the spinose setae on
retrolateral palp trm}m.mer, possibly thinking this feature does not have to much relevance
other than for this species. However, as Pocock (1903) noted, the stridulating organs are
useful in taxonomy because they allow one to distinguish between different species. In the
present work it was possible identify and describe three different groups of stridulating
organs as follows: 1) composed by SP of different size on palpal trochanter retrolateral face
preximally and PL on trochanter I prolateral face; this 1s the kind present in F. pernix, [,
nahuanus and H. franckei; 2) composed by CLP almost as long as trocanter, located on
palpal trochanter retrolateral face and small PL on trocanter I prolateral face; this condition
is present n F. perezmilesi; 3) composed by PL on palpal trochanter retrolateral face, SP
on trochanter | prolateral located distally which contact with a group of FHS congregated in
a subeiroular spot basally on palp femur retrolateral, this stndulatory organ is present in /1.
reddelli.

Most of the stndulatory organs m the Theraphosmae are positioned on the first appendages
and consist of plumose hairs found between the coxae and/or trochanters of the palps and
first legs. The function of stridulation 1s not well understood for theraphosid spiders. The
different morphologies and positions of the stridulatory apparatus among the themphosid
subfamilies suggest that they are not homologous. Presumably, these organs developed
independently several times in theraphosid evolution (Bertam et al., 2008).

Gallon & Gabriel (2006) reviewed theraphosid egg-sacs and cataloged the egg-sac structure

recorded from each theraphosid genus. They categorized theraphosid egg-sac structure into
three types as follows: 1) Mobile coccon. a fully detached sac which is carried by the

fe 1. dm 1 - -)ledL ke sm l ttack iwunr 1, s
retreat by distinet silk bands, forming a hammock-| lilcestmciwu and 3) Fixed flat, a sac
per Iy hed to the female’s retreat, and secured flat against a structure. According

to their observations the subfamily Theraphosinae elaborates mobile coccon egg-sacs only,
whereas the Harpactirinae and Thrigmopoeinae produces only fixed hammock egg-sacs.
The mobile coccon egg-sac is considered to be plesiomorphic with the respect to the
theraphosids according to Gallon (2003). The only reported genus of American
theraphosids which produces fixed egg-sacs 1s Oligoxystre Vellard 1924, an Ischnocolinae
(Gallon & Gabriel 2006). Costa & Pérez-Miles 2002 reported that Olygoxystre
argentinense laids fixed egg-sacs, but this species was transferred to the genus Catumiri by
Guadanueei 2004 and considered as misidentification by Fukushima et al. 2011 which
ereate the new combination Catumiri parvum (Keyserling 1878), a0 that Catumiri would be
the second known New World Ischnocolinae genus with fixed egg-sacs. Here it is reported
that H. papalot! and H. valdezi produce fixed hammock epg-sacs, these were fixed between
two protuberances on a wall and an perpendicular rocks, respectively. They are the first two
species of Themaphosinae that construct this kind of egg-sac, However, these two species
inhabit in caves, so it is possible that this fixed egg-sac behavior is an adaptation to the cave
environments, and thus it will be very interesting to record egg-sac structure for other
troglobitic Hemirrhagus species. It is not possible at this time to assume that all
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g Hemirrhagus species construct fixed hammock egg-sacs, until observations on more

10 species with epigean, troglophile and troglobitic habits are made.

" Hemirrhagus is a genus which possesses epigean, troglophile and troglobitic species. Those

12 adapted to eave environments have uncommon characteristics such as reduction of eye

13 tubercle and eye-size, loss of some eyes, loss of urticating setae, elongated appendages and

14 loss of pigmentation. For long time, Hemirrhagus was the only Theraphosidae genus

15 containing troglobitic species, but recently Bertani, Bichuette and Pedroso (201 3) described

16 Tmesiphantes hypogeus as the first record of a troglobitic mygalomorph from Brazil. This

17 species shares with troglophile and troblobitic Hemirrhagus the reduction of eyes, legs long

18 and slender, lacking pigmentation and the urticating setae (type IT) arranged in two

19 posterior dorsal paramedian patches. All these features are considered as adaptations to

20 cave life (Juan ef al.. 2010; Smith, 1995; Pérez-Miles & Locht, 2003). although in

21 Hemirrhagus there are epigean species that present reduction in the eye tubercle, have the

22 urticating setae arranged in two dorsal or lateral patches, and have the legs long and

23 slender.

24

25 Cave amimals have historically attracted the attention of evolutionary biologist because of

26 their bizarre “regressive” characters and convergent evolution. However, clear

27 understanding of their biogeographic and evolutionary history, including mechanisms of

28 speciation, has remained elusive (Juam ef al., 2010). It 18 considered necessary to perform

29 more field work to collect and complete the series of troglobitic Heptirrhagus species, since

30 some are known only from one sex or from juveniles. The additional material will allow for

31 a better understanding of the relationships, diversity and evolutionary history of the

32 different species in the genus.
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Legends of illustrations.

Figure 1. A—H, J—L, Hemirrhagus spp habitus; I, . papalot! egg-sac. A, H. chilango,
male CNAN 4253, in life; B—C, H. eros, B, female, C, male; D—E, H. ocellatus, D, male
CNAN 4457, in life, E, female; F, H. benzaa sp. nov., female; G—1, H. papalotl, G, male
CNAN 4461, in life, H, female CNAN 4461, in life, I, female CNAN 4459 with fixed
hammock egg-sac, m life, 1=K, H. stygius, J, male CNAN 4462, in life, K, female CNAN
4462, in life; L., H. franckei sp. nov., holotype male CNAN-T0776, in life. Photos: A, C, D,
E, G=K, J. Mendoza, B, F, L, E. Goyer.

Figure 2. A—C, Hemirrhagus spp habitus; D—K, habitat. A=B, H, embolulatus sp. nov., A,
holotype male CNAN-T0774, in life, B, paratype female CNAN-T0775, in life, C, H,
valdesi sp. nov., paratype female CNAN-TO780, i life; D, Cueva de la Peiia Blanca
entrance, type locality of H. ocellatus: E, 4km W of Puerto de la Soledad, pine forest, type
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g locality of H. franckei sp.nov.. F, Bosque del ajusco, pine forest, locality of H. chilange; G.
Valle de los fantasmas, oak forest on the road to Cueva de la Laguna, type locality of H.

10 elliotti, H, Cueva de los Potrerilles entrance, type locality of . stygius, I, Paradero Puerta

" del Sol, pine forest, locality of H. benzaa sp. nov., I, Omiltemi, tropical forest-pine forest

12 ecotone, type locality of H. embelulatus sp. nov., K, El punto, type locality of H. eros.

13 Photos: (A), M. Gamache, (B, E. I, K), E. Goyer; (C), L. Vazquez; (D, F. I). J. Mendoza,

14 (G, H), 1. Cruz.

15

16 Figure 3. A—1, Hemirrhagus chilango Pérez-Miles & Locht 2003, male CNAN 3470, A,

17 carapace, dorsal view. B, prosoma, ventral view showing the RP on coxae of all legs

18 (armows show this feature anly on coxa of third and fourth leg). C, opisthosoma, dorsal

19 view. D, ocular tubercle, dorsal view. E, labial and maxillary cuspules. F, opisthosoma,

20 lateral view showing urticating setae patch. G, tibial apophyses, prolateral view. H,

g metatarsus [, prolateral view. I, tibial apophyses, ventral view. Scale = 2mm (A—C., F),

22 Tmm (E, G=1), 0.5mm (D).

23

24 Figure 4. A—D, Hemirrhagus chilango Pérez-Miles & Locht 2003, male CNAN 3470, left

25 palpal bulb. A, retrolateral view. B, prolateral view. C, dorsal view. D, ventral view. Scale

26 = lmm.

27 : : s g

28 Figure 5. A—G, Hemlmﬁagns coztic Pel‘eleigs & Loch_l 2003, holotype female LAAH.

o9 A, carapace, dorsal view, B, prosoma, ventral view showing the RP on coxae of all lega

30 (arrows show this feature only on coxa of third and fourth leg). C, opisthosoma, dorsal

31 view. D, cheliceral teeth, ventral view. E, ecular tubercle, dorsal view. F, labial and

32 maxillary cuspules. G, spermathecae, ventral view. Seale = 2mm (A—C), lmm (E, F),

33 0.5mm (D, G).

34 Figure 6. A—G, Hemirrhagus elliotti (Gertsch 1973), holotype female AMNH; H, female

35 AMNH. A, carapace, dorsal view. B, prosoma, ventral view showing the RF on coxae of all

36 legs {(arrows show this feature only on coxa of third and fourth leg). C, opisthosoma, dorsal

37 view. D, opisthosoma, ventral view. E, ocular tubercle, dorsal view. F, labial and maxillary

38 cuspules, G, holotype spermathecae, dorsal view, I, spermathecae, dorsal view, Scale =

33 4mm (D), 2mm (A—C). Imm (E=F), 0.5mm (G, H).

41 Figure 7. A—G, Hemirrhagus eros Pérez-Miles & Locht 2003, male holotype AMNH. A,

42 carapace, dorsal view. B, prosoma, ventral view showing the RP on coxae of all legs

43 (arrows show this feature only on coxa of third and fourth leg) C, opisthosoma, dorsal

44 view. D, labial and maxillary cuspules. E, metatarsus [, prolateral view. F, tibnal apophyses,

45 prolateral view. G, tibial apophyses, ventral view. Scale = 4mm (A}, 2mm (B—D), Imm

46 (E=G).

47

48 Figure 8. A—D, Hemirrhagus eros Pérez-Miles & Locht 2003, male holotype AMNH,

49 right palpal bulb: A, prolateral view. B, retrolateral view. C, dorsal view. D, ventral view.

50 Scale = Imm,

g% Figure 9. A—D, Hemirrhagus eros Pérez-Miles & Locht 2003, paratype A female AMNH;

53 E. paratype B female AMNEH. A, carapace, dorsal view. B, opisthosoma, dorsal view. C,

54

55

56

57

58

59

61
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ocular bercle, dorsal view. D, spermathecae. dorsal view. E, spermathecae, dorsal view.
Seale = 4mm (A, B), lmm (C—E).

Figure 10. A—H, Hemirrhagus gertschi Pérez-Miles & Locht 2003, holotype male LAAH.
A, carapace, dorsal view. B, prosoma, ventral view showing the RP on coxae of all legs
(arrows show this feature only on coxa of third and fourth leg ). C, opisthosoma, dorsal
view. D, metatarsus 1, prolateral view. E, ocular tubercle, dorsal view. F, labial and
maxillary cuspules. G, tibial apophyses, prolateral view. H, tibial apophyses, ventral view.
Scale = 2mm (A—D), lmm (E—H).

Figure 11. A—D, Hemirrhagus gertschi Pérez-Miles & Locht 2003, holotype male LAAH,
left palpal bulb: A, retrolateral view. B, prolateral view. C, dorsal view. D, ventral view.
Scale = lmm.

Figure 12. A=F, Hemirrhagus gertschi Pérez-Miles & Locht 2003, paratype female
LAAH. A, carapace, dorsal view. B, prosoma, ventral view showing the RP on coxae of all
legs (arrows show this feature only on coxa of third and fourth leg). C, opisthosoma, dorsal
view. D, trochanter | LSC, ventral view. E, ocular tubercle, dorsal view, F, spermathecae,
dorsal view, Scale = 4mm (A, C), 2mm (B), Imm (D—F),

Figure 13. A—F. Hemirrhagus grieta (Gertsch 1982). holotype female AMNH. A,
carapace, dorsal view. B, opisthosoma, dorsal view. C, prosoma, ventral view showing the
RP on coxae of all legs (arrows show this feature only on coxa of third and fourth leg). D,
ocular tubercle, domsal view. E, labial and maxillary cuspules. F, spermathecae, dorsal view.
Scale = 2mm (B), Imm (A, C, E), 0.5mm (D, F).

Figure 14. A—F, Hemirrhagus mitchelli (Gertsch 1982), holotype female AMNH. A,
carapace, dorsal view. B. prosoma and opisthosoma. ventral view. C. ocular tubercle, dorsal
view. D, labial and maxillary cuspules. E, stemum (arrow shows the RP on coxa of first
leg). F, spermathecae, dorsal view. Scale = 3mm (B), 2mm (A), 1mm (D, E), 0.5mm (C, F).

Figure 15, A—K, Hemirrhagus nahuwanus (Gertsch 1982), holotype male AMNH. A,
carapace, dorsal view. B, prosoma, ventral view showing the R on coxae of all legs
{arrows show this feature only on coxa of second and third leg). C, ocular tubercle, dorsal
view. D, labial and maxillary cuspules. E, opisthosoma, right side. F, trochanter [ PL,
ventral view. G, palp trochanter SP, retrolateral view. H, cheliceral teeth, ventral view. I,
trochanter I PL and femur I LSC, ventral view. J, tibial apophyses, prolateral view. K,
metatarsus I, prolateral view. Scale = 2mm (A, B, E, K), Imm (D, F. I, ), 0.5mm (C, G,
H).

Figure 16. A—B, Hemirrhagus nahuanus (Gertsch 1982), holotype male AMNH, right
palpal bully A, retrolateral view. B, prolateral view. Scale = Tmm,

Figure 17. A—=J, Hemirrhagus ocellatus Pérez-Miles & Locht 2003, male CNAN 4457, A,
carapace, dorsal view. B, prosoma, ventral view showing the RF on coxae of all legs
(arrows show this feature only on coxa of third and fourth leg). C, opisthosma, dorsal view.
D, opisthosoma, ventral view. E, ocular tuberecle, dorsal view, F, sternum, G, tibial
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Figure 26. A—K. Hemirrhagus pernix (Ausserer 1875), holotype male BMNH 351. A,
carapace, dorsal view. B, prosoma, ventral view showing the RP on coxae of all legs
(arrows show this feature only on coxa of third and fourth leg). C, ocular tubercle, dorsal
view. D, labial cuspules, E, stermum. F, trochanter I PL, prolateral view. G, palp trochanter
SP, retrolateral view. H, tibial apophyses, ventral view. I, tibial apophyses, ventral view. J.
metatarsus and tarsus L. retrolateral view. K. habitus. Scale = 10mm (K). 4mm (J), 2mm (A,
B, E, H, ), lmm (C, D, F), 0.5mm (G).

Figure 27. A—C, Hemirrhagus pernix { Ausserer 1875), holotype male BMNH 351, night
palpal bultx A, prolateral view. B, retrolateral view. C, ventral view. Scale = Imm.

Figure 28. A—F. Hemirrhagus puebla (Gertsch 1982), holotype female AMNH. A,
carapace, dorsal view. B, prosoma, ventral view showing the RP on coxae of all legs
{arrows show this feature only on coxa of third and fourth leg ). C, ocular tubercle, dorsal
view. D, labial and maxillary cuspules. E, opisthosoma, dorsal view. F, spermathecae,
dorsal view. Scale = 2mm (A, B, E), lmm (C, D), 0.2mm (F).

Figure 29. A—J, Hemirrhagus reddelli (Gertsch 1973}, holotype female AMNH; K, female
AMNH. A, carapace, dorsal view, B, prosoma, ventral view showing the RP on coxae of all
legs (arrows show this feature only on coxa of third and fourth leg). C. ocular tubercle,
dorsal view. D, labial and maxillary cuspules. E, stemmum. F, palp trochanter PL and femur
FHS, retrolateral view. G, trochanter I SP distally, ventral view. H, palp trochanter PL and
femur FHS, dorsal view, 1, cheliceral teeth, ventral view. ], spermathecae, dorsal view. K,
spermathecae, dorsal view. Scale = 2mm (A, B, E), lmm (C, D, F, H, 1), 0.5mm (G, J, K).

Figure 30. A—H, Hemirrhagus stygius (Gertsch 1971 ), female CNAN 4462, A, carapace,
dorsal view. B, prosoma, ventral view showing the RF on coxae of all legs (arrows show
this feature only on coxa of third and fourth leg). C, ocular tubercle, dorsal view. D, labial
and maxillary cuspules. E, opisthosma, dorsal view. F, sternum. G, cheliceral teeth, ventral
view. H, spermathecae, ventral view. Scale = 4mm (B), 2mm (A, D, E), lmm (C, G, F),
0.5mm (H).

Figure 31. A=, Hemirrhagus stygius (Gertsch 1971), male CNAN 4462, A, body, dorsal
view. B, carapace, dorsal view. C, prosoma, ventral view showing the RP on coxae of all
legs (arrows show this feature only on coxa of third and fourth leg). D, ocular tubercle,
dorsal view. E, labial and maxillary cuspules. F, stemum. G, tibial apophyses, ventral view.
H., tibial apophyses, prolateral view. I, metatarsus I, prolateral view. Scale = 2mm (A—C),
Tmm (E, F), 0.8mm (G, H, I}, 0.2Zmm (D),

Figure 32. A—D, Hemirrhagus stygius (Gertsch 1971 ), male CNAN 4462, left palpal bulb:
A, ventral view. B, dorsal view. C, retrolateral view. D, prolateral view. Scale = 1lmm.

Figure 33. A—I, Hemirrhagus benzaa new species, male holotype AMNH. A, carapace,
dorsal view, B, prosoma, ventral view showing the RP on coxae of all legs (arrows show
this feature only on eoxa of third and fourth leg). C, ocular tubercle, dorsal view. D, labial
and maxillary cuspules. E, opisthosoma, dorsa view. F, cheliceral teeth, ventral view. G,
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@, rochanter [ PL, ventral view. H. palp trochanter SP, retrolateral view. I, spermathecae,
ventral view. Scale = 4mm (C), 2mm (A, B), Ilmm (D—H), 0.5mm ().

Figure 42. A—H, Hemirrhagus guichi new species, male holotype AMNH. A, carapace,
dorsal view. B, prosoma, ventral view showing the RP on coxae of all legs (arows show
this feature only on coxa of third and fourth leg). C, ocular tubercle, dorsal view. D, labial
and maxillary cuspules. E, opisthosoma, dorsal view. F, metatarsus 1, prolateral view. G,
Tibial apophyses, ventral view. H, tibial apophyses, prolateral view. Scale = 4mm (A, B, E,
F), 2mm (D, G, H), Imm (C).

Figure 43, A—=D, Hemirrhagus guichi new species, male holotype AMNH, night palpal
bulb: A, prolateral view. B, retrolateral view. C, ventral view. D, dorsal view. Seale = lmm

Figure 44. A—F, Hemirrhagus guichi new species, female paratype AMNH, A, carapace,
dorsal view. B, prosoma, ventral view showing the RP on coxae of all legs (wrrows show
this feature only on coxa of third and fourth leg). C, opisthosoma, dorsal view. D, ocular
tubercle, dorsal view. E, labial and maxillary cuspules. F, spermathecae, dorsal view. Scale
= 4mm (A—C), 2mm (E), Imm (D, F).

Figure 45. A—J, Hemirrhagus valdezi new species, male holotype CNAN-T0779. A,
carapace, dorsal view. B, prosoma, ventral view showing the RP on coxae of all legs
(nrrows show this feature only on coxa of third and fourth leg). C, ocular tubercle, dorsal
view. D, labial and maxillary cuspules. E, opistl dorsal view. F, tibial apophyses,
prolateral view. G, tibial apophyses, ventral view. H, metatarsus [, prolateral view. 1,
opisthosoma, lateral view. J, palp trochanter and trochanter I LSC, ventral view. Scale =
Amm (B, E, ), 2Zmm (A, H. J). 1mm (C. D, F, G).

Figure 46. A—=D, Hemirrhagus valdezi new species, male holotype CNAN-T0779, left
palpal bulb: A, ) I view. B, prolateral view. C, dorsal view. D, ventral view. Scale

= lmm.

Figure 47. A—G, Hemirrhagus valdezi new species, female paratype CNAN-TO780. A,
carapace, dorsal view. B, prosoma ventral view showing the RP on coxae of all legs
(arrows show this feature only on coxa of third and fourth leg). C, opisthosoma, dorsal
view. DD, ocular tubercle, dorsal view. E, labial and maxillary cuspules. F, spermathecae,
ventral view. G, palp trochanter and trochanter I LSC, ventral view. Scale = 4mm ('), 2mm
(A, B), Imm (D, E, G), 0.5mm (F).

Figure 48, Known distribution of Hemirrhagus stygius (Gertsch 1971}, Hemirrhagus
elliotti (Gertach 1973), Hemirrhagus embolulatus new species, Hemirrhagus eros Pénez-
Miles & Locht 2003, Hemirrhagus chilango Pérez-Miles & Locht 2003, Hemirrhagus
nahuanus (Gertsch 1982), Hemirrhagus papalot] Pérez-Miles & Locht 2003, Hemirrhagus
grieta (Gentsch 1982), Hemirrhagus coztic Pérez-Miles & Locht 2003 and Hemirrhagus
perezmilesi Gareia-Villafuerte & Locht 2010,

Figure 49. Known distribution of Hemirrhagus mitchelli (Gertsch 1982), Hemirrhagus
puebla (Gentsch 1982), Hemirrhagus ocellatus Pérez-Miles & Locht 2003, Hemirrhagus
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Figure 1. A—H, J—L, Hemirrhagus spp habitus; I, H. papalotl egg-sac. A, H. chilango,
male CNAN 4253, in life; B—C, H. eros, B, female, C, male; D—E, H. ocellatus, D, male
CNAN 4457, in life, E, female; F, H. benzaa sp. nov., female; G—I, H. papalotl, G, male
CNAN 4461, in life, H, female CNAN 4461, in life, I, female CNAN 4459 with fixed
hammock egg-sac, in life; J—K, H. stygius, J, male CNAN 4462, in life, K, female CNAN
4462, in life; L, H. franckei sp. nov., holotype male CNAN-T0776, in life. Photos: A, C, D,
E, G—K, J. Mendoza; B, F, L, E. Goyer.
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Figure 2. A—C, Hemirrhagus spp habitus; D—K, habitat. A—B, H. embolulatus sp. nov., A,
holotype male CNAN-T0774, in life, B, paratype female CNAN-T0775, in life; C, H.
valdezi sp. nov., paratype female CNAN-T0780, in life; D, Cueva de la Pefia Blanca
entrance, type locality of H. ocellatus; E, 4km W of Puerto de la Soledad, pine forest, type
locality of H. franckei sp.nov.; F, Bosque del ajusco, pine forest, locality of H. chilango; G,
Valle de los fantasmas, oak forest on the road to Cueva de la Laguna, type locality of H.
elliotti; H, Cueva de los Potrerillos entrance, type locality of H. stygius; I, Paradero Puerta
del Sol, pine forest, locality of H. benzaa sp. nov.; J, Omiltemi, tropical forest-pine forest
ecotone, type locality of H. embolulatus sp. nov.; K, El punto, type locality of H. eros.
Photos: (A), M. Gamache; (B, E, I, K), E. Goyer; (C), L. Vazquez; (D, F, J), J. Mendoza;
(G, H), J. Cruz.
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Figure 3. A—I, Hemirrhagus chilango Pérez-Miles & Locht 2003, male CNAN 3470. A,
carapace, dorsal view. B, prosoma, ventral view showing the RP on coxae of all legs
(arrows show this feature only on coxa of third and fourth leg). C, opisthosoma, dorsal
view. D, ocular tubercle, dorsal view. E, labial and maxillary cuspules. F, opisthosoma,
lateral view showing urticating setae patch. G, tibial apophyses, prolateral view. H,
metatarsus I, prolateral view. I, tibial apophyses, ventral view. Scale = 2mm (A—C, F),
Imm (E, G—=I), 0.5mm (D).



Figure 4. A—D, Hemirrhagus chilango Pérez-Miles & Locht 2003, male CNAN 3470, left
palpal bulb. A, retrolateral view. B, prolateral view. C, dorsal view. D, ventral view. Scale
= Ilmm.



71

Figure 5. A—G, Hemirrhagus coztic Pérez-Miles & Locht 2003, holotype female LAAH.
A, carapace, dorsal view. B, prosoma, ventral view showing the RP on coxae of all legs
(arrows show this feature only on coxa of third and fourth leg). C, opisthosoma, dorsal
view. D, cheliceral teeth, ventral view. E, ocular tubercle, dorsal view. F, labial and
maxillary cuspules. G, spermathecae, ventral view. Scale = 2mm (A—C), 1mm (E, F),
0.5mm (D, G).
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Figure 6. A—G, Hemirrhagus elliotti (Gertsch 1973), holotype female AMNH; H, female
AMNH. A, carapace, dorsal view. B, prosoma, ventral view showing the RP on coxae of all
legs (arrows show this feature only on coxa of third and fourth leg). C, opisthosoma, dorsal
view. D, opisthosoma, ventral view. E, ocular tubercle, dorsal view. F, labial and maxillary
cuspules. G, holotype spermathecae, dorsal view. H, spermathecae, dorsal view. Scale =
4mm (D), 2mm (A—C), Imm (E—F), 0.5mm (G, H).
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Figure 7. A—G, Hemirrhagus eros Pérez-Miles & Locht 2003, male holotype AMNH. A,
carapace, dorsal view. B, prosoma, ventral view showing the RP on coxae of all legs
(arrows show this feature only on coxa of third and fourth leg). C, opisthosoma, dorsal
view. D, labial and maxillary cuspules. E, metatarsus I, prolateral view. F, tibial apophyses,
prolateral view. G, tibial apophyses, ventral view. Scale = 4mm (A), 2mm (B—D), Imm

(E—G).
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Figure 8. A—D, Hemirrhagus eros Pérez-Miles & Locht 2003, male holotype AMNH,

right palpal bulb: A, prolateral view. B, retrolateral view. C, dorsal view. D, ventral view.
Scale = Imm.




75

Figure 9. A—D, Hemirrhagus eros Pérez-Miles & Locht 2003, paratype A female AMNH,;
E, paratype B female AMNH. A, carapace, dorsal view. B, opisthosoma, dorsal view. C,
ocular tubercle, dorsal view. D, spermathecae, dorsal view. E, spermathecae, dorsal view.
Scale = 4mm (A, B), Imm (C—E).
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Figure 10. A—H, Hemirrhagus gertschi Pérez-Miles & Locht 2003, holotype male LAAH.
A, carapace, dorsal view. B, prosoma, ventral view showing the RP on coxae of all legs
(arrows show this feature only on coxa of third and fourth leg). C, opisthosoma, dorsal
view. D, metatarsus I, prolateral view. E, ocular tubercle, dorsal view. F, labial and
maxillary cuspules. G, tibial apophyses, prolateral view. H, tibial apophyses, ventral view.
Scale = 2mm (A—D), Imm (E—H).
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Figure 11. A—D, Hemirrhagus gertschi Pérez-Miles & Locht 2003, holotype male LAAH,
left palpal bulb: A, retrolateral view. B, prolateral view. C, dorsal view. D, ventral view.
Scale = Imm.
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Figure 12. A—F, Hemirrhagus gertschi Pérez-Miles & Locht 2003, paratype female
LAAH. A, carapace, dorsal view. B, prosoma, ventral view showing the RP on coxae of all
legs (arrows show this feature only on coxa of third and fourth leg). C, opisthosoma, dorsal
view. D, trochanter I LSC, ventral view. E, ocular tubercle, dorsal view. F, spermathecae,
dorsal view. Scale = 4mm (A, C), 2mm (B), Imm (D—F).
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Figure 13. A—F, Hemirrhagus grieta (Gertsch 1982), holotype female AMNH. A,
carapace, dorsal view. B, opisthosoma, dorsal view. C, prosoma, ventral view showing the
RP on coxae of all legs (arrows show this feature only on coxa of third and fourth leg). D,
ocular tubercle, dorsal view. E, labial and maxillary cuspules. F, spermathecae, dorsal view.
Scale = 2mm (B), Imm (A, C, E), 0.5mm (D, F).
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Figure 14. A—F, Hemirrhagus mitchelli (Gertsch 1982), holotype female AMNH. A,
carapace, dorsal view. B, prosoma and opisthosoma, ventral view. C, ocular tubercle, dorsal
view. D, labial and maxillary cuspules. E, sternum (arrow shows the RP on coxa of first
leg). F, spermathecae, dorsal view. Scale = 3mm (B), 2mm (A), Imm (D, E), 0.5mm (C, F).
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Figure 15. A—K, Hemirrhagus nahuanus (Gertsch 1982), holotype male AMNH. A,
carapace, dorsal view. B, prosoma, ventral view showing the RP on coxae of all legs
(arrows show this feature only on coxa of second and third leg). C, ocular tubercle, dorsal
view. D, labial and maxillary cuspules. E, opisthosoma, right side. F, trochanter I PL,
ventral view. G, palp trochanter SP, retrolateral view. H, cheliceral teeth, ventral view. I,
trochanter I PL and femur I LSC, ventral view. J, tibial apophyses, prolateral view. K,
metatarsus I, prolateral view. Scale = 2mm (A, B, E, K), Imm (D, F, L, J), 0.5mm (C, G,
H).
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Figure 16. A—B, Hemirrhagus nahuanus (Gertsch 1982), holotype male AMNH, right
palpal bulb: A, retrolateral view. B, prolateral view. Scale = Imm.
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Figure 17. A—J, Hemirrhagus ocellatus Pérez-Miles & Locht 2003, male CNAN 4457. A,
carapace, dorsal view. B, prosoma, ventral view showing the RP on coxae of all legs
(arrows show this feature only on coxa of third and fourth leg). C, opisthosma, dorsal view.
D, opisthosoma, ventral view. E, ocular tubercle, dorsal view. F, sternum. G, tibial
apophyses, ventral view. H, tibial apophyses, prolateral view. I, labial and maxillary
cuspules. J, metatarsus I, prolateral view. Scale = 2mm (A—C), Imm (F—=J), 0.5mm (D, E).
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Figure 18. A—D, Hemirrhagus ocellatus Pérez-Miles & Locht 2003, male CNAN 4457,
left palpal bulb: A, retrolateral view. B, prolateral view. C, dorsal view. D, ventral view.
Scale = Imm.
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Figure 19. A—D, Hemirrhagus ocellatus Pérez-Miles & Locht 2003, holotype female
LAAH. A, prosoma, ventral view showing the RP on coxae of all legs (arrows show this
feature only on coxa of third and fourth leg). B, opisthosoma, dorsal view. C, ocular
tubercle, dorsal view. D, spermathecae, ventral view. Scale = 2mm (A, B), Imm (D),
0.5mm (C).
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Figure 20. A—J, Hemirrhagus papalotl Pérez-Miles & Locht 2003, male CNAN 4460. A,
carapace, dorsal view. B, prosoma, ventral view showing the RP on coxae of all legs
(arrows show this feature only on coxa of third and fourth leg). C, opisthosoma, dorsal
view. D, ocular tubercle, dorsal view. E, labial and maxillary cuspules. F, sternum. G,
cheliceral teeth, ventral view. H, tibial apophyses, ventral view. I, metatarsus I, prolateral
view. J, tibial apophyses, prolateral view. Scale = 2mm (A—C, F, H, 1), Imm (E, G, J),
0.5mm (D).



87

Figure 21. A—D, Hemirrhagus papalotl Pérez-Miles & Locht 2003, male CNAN 4460, left
palpal bulb. A, ventral view. B, dorsal view. C, retrolateral view. D, prolateral view. Scale
= lmm.
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Figure 22. A—C, Hemirrhagus papalotl Pérez-Miles & Locht 2003, holotype female
LAAH; D, female CNAN 4459. A, ocular tubercle, dorsal view. B, opisthosoma, dorsal
view. C, spermathecae, ventral view. D, spermathecae, ventral view. Scale = 2mm (B),
Imm (D), 0.5mm (A, C).
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Figure 23. A—G, Hemirrhagus perezmilesi Garcia-Villafuerte & Locht 2010, holotype
male CNAN-T0395. A, carapace, dorsal view. B, opisthosoma, lateral view. C, ocular
tubercle, dorsal view. D, metatarsus I, prolateral view. E, tibia I, ventral view. F, palp
trochanter CLP, retrolateral view. G, trocanter I SP, prolateral view. Scale = 2mm (A, B),

Imm (D—G), 0.5mm (C).
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Figure 24. A—D, Hemirrhagus perezmilesi Garcia-Villafuerte & Locht 2010, holotype
male CNAN-T0395, left palpal bulb: A, retrolateral view. B, prolateral view. C, dorsal
view. D, ventral view. Scale = 0.5mm.
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Figure 25. A—F, Hemirrhagus perezmilesi Garcia-Villafuerte & Locht 2010, paratype
female CNAN-T0396. A, carapace, dorsal view. B, opisthosoma, dorsal view. C, palp
trochanter CLP, retrolateral view. D, palp trochanter CLP and trochanter I SP, ventral view.
E, ocular tubercle, dorsal view. F, spermathecae, dorsal view. Scale = 2mm (A, B), Imm

(C, D), 0.5mm (E), 0.4mm (F).
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Figure 26. A—K, Hemirrhagus pernix (Ausserer 1875), holotype male BMNH 351. A,
carapace, dorsal view. B, prosoma, ventral view showing the RP on coxae of all legs
(arrows show this feature only on coxa of third and fourth leg). C, ocular tubercle, dorsal
view. D, labial cuspules. E, sternum. F, trochanter I PL, prolateral view. G, palp trochanter
SP, retrolateral view. H, tibial apophyses, ventral view. I, tibial apophyses, ventral view. J,
metatarsus and tarsus I, retrolateral view. K, habitus. Scale = 10mm (K), 4mm (J), 2mm (A,
B, E, H, I), Imm (C, D, F), 0.5mm (G).
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Figure 27. A—C, Hemirrhagus pernix (Ausserer 1875), holotype male BMNH 351, right
palpal bulb: A, prolateral view. B, retrolateral view. C, ventral view. Scale = Imm.
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Figure 28. A—F, Hemirrhagus puebla (Gertsch 1982), holotype female AMNH. A,
carapace, dorsal view. B, prosoma, ventral view showing the RP on coxae of all legs
(arrows show this feature only on coxa of third and fourth leg). C, ocular tubercle, dorsal
view. D, labial and maxillary cuspules. E, opisthosoma, dorsal view. F, spermathecae,

dorsal view. Scale = 2mm (A, B, E), Imm (C, D), 0.2mm (F).
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Figure 29. A—J, Hemirrhagus reddelli (Gertsch 1973), holotype female AMNH; K, female
AMNH. A, carapace, dorsal view. B, prosoma, ventral view showing the RP on coxae of all
legs (arrows show this feature only on coxa of third and fourth leg). C, ocular tubercle,
dorsal view. D, labial and maxillary cuspules. E, sternum. F, palp trochanter PL and femur
FHS, retrolateral view. G, trochanter I SP distally, ventral view. H, palp trochanter PL and
femur FHS, dorsal view. I, cheliceral teeth, ventral view. J, spermathecae, dorsal view. K,
spermathecae, dorsal view. Scale =2mm (A, B, E), Imm (C, D, F, H, I), 0.5mm (G, J, K).
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Figure 30. A—H, Hemirrhagus stygius (Gertsch 1971), female CNAN 4462. A, carapace,
dorsal view. B, prosoma, ventral view showing the RP on coxae of all legs (arrows show
this feature only on coxa of third and fourth leg). C, ocular tubercle, dorsal view. D, labial
and maxillary cuspules. E, opisthosma, dorsal view. F, sternum. G, cheliceral teeth, ventral
view. H, spermathecae, ventral view. Scale = 4mm (B), 2mm (A, D, E), Imm (C, G, F),
0.5mm (H).
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Figure 31. A—I, Hemirrhagus stygius (Gertsch 1971), male CNAN 4462. A, body, dorsal
view. B, carapace, dorsal view. C, prosoma, ventral view showing the RP on coxae of all
legs (arrows show this feature only on coxa of third and fourth leg). D, ocular tubercle,
dorsal view. E, labial and maxillary cuspules. F, sternum. G, tibial apophyses, ventral view.
H, tibial apophyses, prolateral view. I, metatarsus I, prolateral view. Scale = 2mm (A—C),
Imm (E, F), 0.8mm (G, H, I), 0.2mm (D).
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Figure 32. A—D, Hemirrhagus stygius (Gertsch 1971), male CNAN 4462, left palpal bulb:
A, ventral view. B, dorsal view. C, retrolateral view. D, prolateral view. Scale = 1mm.
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Figure 33. A—I, Hemirrhagus benzaa new species, male holotype AMNH. A, carapace,
dorsal view. B, prosoma, ventral view showing the RP on coxae of all legs (arrows show
this feature only on coxa of third and fourth leg). C, ocular tubercle, dorsal view. D, labial
and maxillary cuspules. E, opisthosoma, dorsa view. F, cheliceral teeth, ventral view. G,
tibial apophyses, prolateral view. H, tibial aophyses, ventral view. I, metatarsus I, prolateral
view. Scale = 2mm (A, B, E, I), Imm (C, D, F—H).



100

A E ! B
WG
SA SA
C D
2 Q’, _ ”A

Figure 34. A—D, Hemirrhagus benzaa new species, male holotype AMNH, right palpal
bulb: A, prolateral view. B, retrolateral view. C, dorsal view. D, ventral view. Scale =
Imm.
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Figure 35. A—F, Hemirrhagus benzaa new species, female paratype AMNH. A, carapace,
dorsal view. B, prosoma, ventral view showing the RP on coxae of all legs (arrows show
this feature only on coxa of third and fourth leg). C, opisthosoma, dorsal view. D, ocular
tubercle, dorsal view. E, labial and maxillary cuspules. F, spermathecae, dorsal view. Scale
=2mm (A—C), Imm (D—F).
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Figure 36. A—I, Hemirrhagus embolulatus new species, male holotype CNAN-T0774. A,
carapace, prolateral view. B, prosoma, ventral view showing the RP on coxae of all legs
(arrows show this feature only on coxa of third and fourth leg). C, opisthosoma, dorsal. D,
ocular tubercle, dorsal view. E, labial and maxillary cuspules. F, cheliceral teeth, ventral
view. G, metatarsus I, prolateral view. H, tibial apophyses, ventral view. I, tibial apophyses,
prolateral view. Scale = 2mm (A—C, G), Imm (D—F, H, I).
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Figure 37. A—E, Hemirrhagus embolulatus new species, male holotype CNAN-T0774, left
palpal bulb: A, dorsal view. B, ventral view. C, prolateral view. D, retrolateral view. E,
embolus, dorsal view, showing keels. Scale = Imm (A—D), 0.5mm (E).
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Figure 38. A—G, Hemirrhagus embolulatus new species, female paratype CNAN-T0775.
A, carapace, dorsal view. B, prosoma, ventra view showing the RP on coxae of all legs
(arrows show this feature only on coxa of third and fourth leg). C, ocular tubercle, dorsal
view. D, labial and maxillary cuspules. E, sternum. F, metatarsus IV, ventral, showing
spinose setae distally. G, spermathecae, ventral view. Scale = 2mm (A, B, E), Imm (C, D,
F), 0.5mm (G).
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Figure 39. A—L, Hemirrhagus franckei new species, male holotype CNAN-T0776. A,
carapace, dorsal view. B, prosma, ventral view showing the RP on coxae of all legs (arrows
show this feature only on coxa of third and fourth leg). C, ocular tubercle, dorsal view. D,
labial and maxillary cuspules. E, opisthosoma, dorsal view. F, cheliceral teeth, ventral
view. G, sternum. H, tibial apophyses, prolateral view. I, tibial apophyses, ventral view. J,
metatarsus I, prolateral view. K, palp trochanter SP, retrolateral view. L, trochanter I PL,
ventral view. Scale =2mm (A, B, E, G, J), Imm (C, D, F, H, 1), 0.5mm (K, L).
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Figure 40. A—D, Hemirrhagus franckei new species, male holotype CNAN-T0776. Left
palpal bulb: A, retrolateral view. B, prolateral view. C, ventral view. D, dorsal view. Scale
= Imm.
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Figure 41. A—I, Hemirrhagus franckei new species, female paratype CNAN-T0777. A,
carapace, dorsal view. B, prosoma, ventral view showing the RP on coxae of all legs
(arrows show this feature only on coxa of third and fourth leg). C, opisthosoma, dorsal
view. D, cheliceral teeth, ventral view. E, ocular tubercle, dorsal view. F, labial cuspules.
G, trochanter I PL, ventral view. H, palp trochanter SP, retrolateral view. I, spermathecae,
ventral view. Scale = 4mm (C), 2mm (A, B), Imm (D—H), 0.5mm (I).
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Figure 42. A—H, Hemirrhagus guichi new species, male holotype AMNH. A, carapace,
dorsal view. B, prosoma, ventral view showing the RP on coxae of all legs (arrows show
this feature only on coxa of third and fourth leg). C, ocular tubercle, dorsal view. D, labial
and maxillary cuspules. E, opisthosoma, dorsal view. F, metatarsus I, prolateral view. G,
Tibial apophyses, ventral view. H, tibial apophyses, prolateral view. Scale = 4mm (A, B, E,
F), 2mm (D, G, H), Imm (C).
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Figure 43. A—D, Hemirrhagus guichi new species, male holotype AMNH, right palpal
bulb: A, prolateral view. B, retrolateral view. C, ventral view. D, dorsal view. Scale = Imm
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Figure 44. A—F, Hemirrhagus guichi new species, female paratype AMNH. A, carapace,
dorsal view. B, prosoma, ventral view showing the RP on coxae of all legs (arrows show
this feature only on coxa of third and fourth leg). C, opisthosoma, dorsal view. D, ocular
tubercle, dorsal view. E, labial and maxillary cuspules. F, spermathecae, dorsal view. Scale
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Figure 45. A—J, Hemirrhagus valdezi new species, male holotype CNAN-T0779. A,
carapace, dorsal view. B, prosoma, ventral view showing the RP on coxae of all legs
(arrows show this feature only on coxa of third and fourth leg). C, ocular tubercle, dorsal
view. D, labial and maxillary cuspules. E, opisthosoma, dorsal view. F, tibial apophyses,
prolateral view. G, tibial apophyses, ventral view. H, metatarsus I, prolateral view. I,
opisthosoma, lateral view. J, palp trochanter and trochanter I LSC, ventral view. Scale =
4mm (B, E, I), 2mm (A, H, J), Imm (C, D, F, G).
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Figure 46. A—D, Hemirrhagus valdezi new species, male holotype CNAN-T0779, left
palpal bulb: A, retrolateral view. B, prolateral view. C, dorsal view. D, ventral view. Scale
= Imm.
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Figure 47. A—G, Hemirrhagus valdezi new species, female paratype CNAN-T0780. A,
carapace, dorsal view. B, prosoma ventral view showing the RP on coxae of all legs
(arrows show this feature only on coxa of third and fourth leg). C, opisthosoma, dorsal
view. D, ocular tubercle, dorsal view. E, labial and maxillary cuspules. F, spermathecae,
ventral view. G, palp trochanter and trochanter I LSC, ventral view. Scale = 4mm (C), 2mm
(A, B), Imm (D, E, G), 0.5mm (F).
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Figure 48. Known distribution of Hemirrhagus stygius (Gertsch 1971), Hemirrhagus
elliotti (Gertsch 1973), Hemirrhagus embolulatus new species, Hemirrhagus eros Pérez-
Miles & Locht 2003, Hemirrhagus chilango Pérez-Miles & Locht 2003, Hemirrhagus
nahuanus (Gertsch 1982), Hemirrhagus papalotl Pérez-Miles & Locht 2003, Hemirrhagus
grieta (Gertsch 1982), Hemirrhagus coztic Pérez-Miles & Locht 2003 and Hemirrhagus
perezmilesi Garcia-Villafuerte & Locht 2010.
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Figure 49. Known distribution of Hemirrhagus mitchelli (Gertsch 1982), Hemirrhagus
puebla (Gertsch 1982), Hemirrhagus ocellatus Pérez-Miles & Locht 2003, Hemirrhagus
gertschi Pérez-Miles & Locht 2003, Hemirrhagus valdezi new species, Hemirrhagus pernix
(Ausserer 1875), Hemirrhagus franckei new species, Hemirrhagus reddelli (Gertsch 1973),
Hemirrhagus benzaa new species and Hemirrhagus guichi new species.
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FILOGENIA

Andlisis Filogenético con todos los caracteres.
El analisis con pesos iguales de los 96 caracteres informativos localizo tres arboles

mas parsimoniosos (AMPs) (L= 421, Ci= 0.432, Ri= 0.535). El género Hemirrhagus
se recupera como grupo natural conformado por tres clados. La topologia de estos
AMPs cambia unicamente en la posicion relativa de H. franckei donde aparece como
especie basal del tercer clado en uno de los arboles, como especie hermana de H.
perezmilesi y H. nahuanus en el segundo y como especie hermana de los clados
dos y tres en el tercero. El arbol de consenso estricto muestra que los tres grandes
clados se conservan, salvo por el colapso de la base del tercer clado debido a los
cambios de posicion de H. franckei (fig 1). El primer clado esta conformado por
cuatro especies H. pernix, H. guichi, H. eros y H. benzaa. El segundo clado se
compone de ocho especies H. ocellatus, H. elliotti, H. embolulatus, H. chilango, H.
valdezi, H. coztic, H. papalotl y H. gertschi. El tercer clado estaba conformado en
dos de los arboles por nueve especies, no obstante debido a los cambios de
posicién de H. franckei, en el consenso estricto la base de este grupo colapsa
dejando agrupados a H. perezmilesi y H. nahuanus por una parte y un clado
conformado por H. cervinus, H. puebla, H. stygius, H. mitchelli, H. reddelli y H. grieta.
Este ultimo clado agrupa a las cinco especies de Hemirrhagus con alto grado de

troglomorfismo (fig 1).

El analisis con pesos implicados aplicando nueve valores de K encontré un unico
AMP con la misma topologia que la de uno de los AMPs obtenidos por el analisis
con pesos iguales (Cuadro 1, fig 2). Los clados obtenidos en esta topologia se
encuentran en la mayoria de los analisis de pesos implicados, minimizando asi la
longitud del arbol y maximizando el ajuste de los caracteres, por lo que se considera
como la hipdtesis optima. Las sinapomorfias se encuentran sefialadas en esta
topologia, la cual también muestra la presencia de los clados para los diferentes
valores de K. La longitud, el ajuste de caracteres, indice de retencion e indice de

consistencia también son presentados.
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Andlisis AMP | Longitud | Ajuste (fity| ci | Ri | EStatusde

Hemirrhagus

Pesos iguales 3 421 - 0.432 | 0.535 | Monofilético
Pesos implicados (k= 1) 1 438 56.727 | 0.416 | 0.502 | Monofilético
Pesos implicados (k= 3) 1 428 37.537 | 0.425 | 0.521 | Monofilético
Pesos implicados (k= 6) 1 424 25.19 0.429 | 0.529 | Monofilético
Pesos implicados (k= 9) 1 422 19.025 | 0.431 | 0.533 | Monofilético
Pesos implicados (k= 12) 1 422 15.31 0.431 | 0.533 | Monofilético
Pesos implicados (k= 15) 1 422 12.826 0.431 | 0.533 | Monofilético
Pesos implicados (k= 18) 1 422 11.038 | 0.431 | 0.533 | Monofilético
Pesos implicados (k= 21) 1 421 9.69 0.432 | 0.535 | Monofilético
Pesos implicados (k= 24) 1 421 8.634 0.432 | 0.535 | Monofilético

Cuadro 1. Resumen de las hipotesis filogenéticas recuperadas en los analisis de pesos iguales y
pesos implicados con distintos valores de K, empleando TNT, incluyendo todos los caracteres.

De acuerdo con el cladograma éptimo obtenido a partir del analisis con todos los
caracteres informativos, el género Hemirrhagus presenta cinco sinapomorfias
conformadas por los siguientes caracteres: region retrolateral posterior de las coxas
I-1V retrolateralmente extendida (7), surco ventral presente en la transicion tegulum-
embolo (70), quilla subapical extendida retrolateralmente hasta la region posterior
del embolo (79), presencia de setas urticantes tipo VI (89) y espermateca

ligeramente curvada lateralmente (98) (fig 3).

Aunque el caracter 98 es considerado una sinapomorfia, existen varias especies de
Hemirrhagus que presentan la espermateca fuertemente curvada o que la tienen
recta, por lo que es posible que el estatus de este caracter, en los términos que esta
planteado, no se soporte como una sinapomorfia del género tras la inclusion de un

mayor numero de terminales.

Tanto el caracter 7c omo el 89, representan los rasgos diagndsticos mas
reconocidos del género hasta ahora. La extension retrolateral posterior de las coxas
se encuentra presente en todas las especies sujetas a este estudio. Las setas
urticantes tipo VI fueron identificadas entodos los ejemplares, a ex cepcion de
aquellos con alto grado de troglomorfismo, por lo que al igual que Pérez-Miles y
Locht (2003) mencionan, se considera que estas sedas se perdieron como

consecuencia de la adaptacion a las cuevas.
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La quilla subapical extendida retrolateralmente (caracter 79) ya habia sido
propuesta como posible sinapomorfia por Pérez-Miles y Locht (2003), no obstante
al no contar con suficiente material de machos adultos para poder asegurarlo, se
limitaron a dejarlo como posibilidad. Tras el analisis aqui realizado en el que se
incluyen machos para 14 especies, se confirma que este caracter es uno de los mas
importantes para sustentar la monofilia del género, asi como para ayudar enla

diferenciacion interespecifica.

El surco ventral en la tansicién del tegulum al émbolo (70), se encuentra también
presente en los machos, por lo que no habia sido codificado con anterioridad. En
este trabajo surge como una sinapomorfia, aunque en algunas especies es mas
evidente que en otras. Si bien nose conocen otras especies de la subfamilia
Theraphosinae que poseean esta caracteristica, si se encuentra reportado en
algunas especies de la subfamilias asiaticas Ornithoctoninae y Selenocosmiinae
(Von Wirth y Striffler 2005; Ming-Sheng y Zhang 2008).

La monofilia del género es ademas soportada por varios caracteres homoplasticos
(16, 54, 74, 82, 90, 92). De entre estos, vale la pena resaltar por su utilidad
diagnéstica, los caracteres 16 y 90. El primero se refiere al cierre del metatarso | del
macho con respecto a las apofisis tibiales, que en Hemirrhagus cierra
retrolateralmente a las apofisis; en la mayoria de los géneros de Theraphosinae el
metatarso | del macho cierra generalmente sobre la apodfisis ventral o entre ambas
apdfisis. Si bien en todas las especies conocidas de las Ischnocolinae de América
el metatarso | del macho cierra sobre las apdfisis de la misma forma que en
Hemirrhagus, ninguno de los géneros de tarantulas conocidos para México presenta
esta caracteristica, por lo que se considera que es una herramienta util para
identificar ejemplares al menos a nivel de género. El caracter 90 representa la
coloracién que presenta el parche de setas urticantes, Hemirrhagus tiene una gran
variacion cromatica en las sedas urticantes, observandose cuatro coloraciones

diferentes, algo que no se observa en ningun otro género de Theraphosinae. El color
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del parche de setas urticantes puede ayudar en la identificacidn de algunas especies

combinado con la forma que posee.

Aunque la monofilia de Hemirrhagus se encuentra estadisticamente bien soportada,
no ocurre lo mismo con los grupos internos, donde se observa que los valores de
soporte Jackknife son bajos. Dentro del clado donde se incluye H. pernix es posible
observar que solo caracteres homoplasticos sustentan su relacién con el grupo mas
inclusivo conformado por H. guichi, H. benzaa y H. eros, que se encuentra soportado
por seis caracteres de los cuales cuatro son sinapomorfias (fig 2, J= 25%): espinas
en fémur 11l (36), mas de 5 espinas en patela | (39), mas de 5 espinas en patela Il
(40) y mas de 3 espinas en patela Ill (41). Esto podria deberse a que algunos
caracteres de H. pernix no pudieron ser codificados debido al deterioro del material

tipo.

El clado mas grande que incluye a H. franckei como especie hermana del clado que
incluye H. elliotti y del clado que incluye H. cervinus es soportado por ocho
caracteres de los que solo uno es sinapomorfia: espina de la apdfisis retrolateral de

mayor longitud que la longitud de la apdfisis retrolateral.

El clado que incluye a H. elliotti y H. chilango es soportado sélo por homoplasias (fig
3). Esto dificulta la caracterizacion de es te clado a partir de los caracteres
empleados en la reconstruccion filogenética, debido a que los caracteres que
soportan la rama basal se encuentran presentes en especies de otros clados.
Posiblemente la adicion de caracteres y codificaciéon de los machos de H. elliotti y
H. coztic puedan definir las sinapomorfias de este arreglo o derivar en hipotesis

alternativas.

La rama donde se incluye a la especie tipo del género H. cervinus y donde también
se incluyen a las especies con mayor grado de troglomorfismo se sustenta con tres
caracteres de los cuales so6lo uno es sinapomorfia: la apdfisis retrolateral

pobremente desarrollada (19). Cabe destacar que en esta rama soélo se encuentran
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codificados los caracteres masculinos para dos especies (H. nahuanus y H. stygius),
por lo que con seguridad las relaciones obtenidas pueden cambiar cuando se

conozcan y codifiquen los machos de las especies restantes.

Un punto importante a resaltar en esta topologia optima que incluye todos los
caracteres informativos es que las cinco especies que presentan alto grado de
troglomorfismo quedan agrupadas junto con H. cervinus (fig 2). Varios autores
mencionan quel os caracteres troglomorficos son suceptibles de generar
homoplasia debido a convergencia evolutiva generada por adaptacion a presiones
similares del habitat (Desutter-Grandcolas y Grandcolas, 1996; Desutter-
Grandcolas, 1997a; Desutter-Grandcolas, 1997b; Juan et al., 2010). Wiens et al.
(2003) mencionan que la convergencia genera esta similitud entre organismos que
no es resultado directo de una historia filogenética comun y que por el contrario es
resultado de adaptaciones independientes a ambientes similares. También indican
que los caracteres morfolégicos relacionados con adaptaciones al ambiente
cavernicola son susceptibles de falsear las hipoétesis filogenéticas debido a que son

producto de esta clase de convergencia.

Aplicando este criterio a este estudio se observa que la rama donde se agrupan las
especies troglobias esta sustentada por caracteres troglomoérficos (1, 2, 3, 4, 5, 86).
El caracter 1 se refiere al tubérculo ocular no desarrollado, esta condicion sélo se
encuentra en especies troglobias. Los caracteres 2a 5i ndican el pobre o nulo
desarrollo de los ojos. Finalmente el caracter 86 indica la ausencia de setas
urticantes en estas especies. Todos estos caracteres son considerados como

reducciones o pérdidas debido a la adaptacion a la vida dentro de las cuevas.

En el cladograma se observa que H. cervinus guarda relacién con las especies
troglobias y se sustenta con cinco sinapomorfias (6, 20,21, 80, 81) (fig 3). No
obstante esta relacién podria no ser verdadera tomando en consideracion que el
holotipo no pudo ser revisado personalmente, a que la especie carece de una

localidad especifica, sélo se conoce el holotipo hembra y que la codificacién de
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caracteres fue basada en la redescripcién hecha por Pérez-Miles (1998) y Pérez-
Miles y Locht (2003), por lo que es mas probable que su relacidn con las especies

troglobias se debe a la falta de caracteres codificados.

El caracter 6 hace referencia a la perdida de pigmentacion del tubérculo ocular, y
esta caracteristica también se considera consecuencia de una adaptacion alas
cuevas Yy se le relaciona con la pérdida del tubérculo ocular. Pérez-Miles y Locht
(2003) mencionan que H. cervinus carece de pigmentacion periocular, por lo que
aun siendo una especie epigea, en el cladograma guarda relacion con las especies
troglobias. Por otra parte existe la posibilidad de que la falta de pigmentacion del
tubérculo ocular se deba al tiempo de preservacién que tiene el espécimen, pues
fue descrito en 1903 y es conocido que el alcohol con el tiempo puede deteriorar la
coloraciéon de los artropodos. Asi que para efectos de completar el estudio se ha
tenido que trabajar con base en la informacion disponible, esperando poder en un
futuro préximo esclarecer mucho mejor la morfologia y caracteristicas de H.

cervinus.

En el caso de las sinapomorfias dadas por los caracteres 20, 21, 80y 81 que se
refieren a: Espina de apdfisis prolateral de mayor longitud que la apdfisis prolateral
(20), espina de apdfisis retrolateral de mayor longitud que la apdfisis retrolateral
(21), quilla subapical que termina antes de la base del embolo (80) y regidn posterior
de la quilla subapical sin curvatura (81). Es importante mencionar que todos estos
caracteres son exclusivos de los machos y que de todas las especies soportadas
en esta rama so6lo se conoce el macho de H. stygius, por lo que una vez que los
machos de las demas especies sean codificados y analizados, estas sinapomorfias

cambien de acuerdo a las nuevas relaciones internas en las especies.

El analisis filogenético de un conjunto de caracteres morfolégicos que se piensa
estan influenciados por un fendmeno de convergencia adaptativa a un entorno
selectivo similar, puede generar un clado supuestamente convergente soportado

por uno o mas caracteres similares. Por lo que de acuerdo con Wiens et al. (2003)
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es posible suponer que el clado de especies que comparte el mismo ambiente
selectivo no se vera soportado en el arbol o conjunto de arboles éptimos cuando los
supuestos caracteres adaptativos son removidos y el conjunto ded atos es
reanalizado. Por esta razon es que se realizO nuevamente un a nalisis de
Hemirrhagus deshabilitando los caracteres considerados troglomérficos (1, 2, 3, 4,
5,6y 86).

Andlisis sin caracteres troglomorficos.

El analisis con pesos iguales de los 89 c aracteres informativos (habiendo
deshabilitado los caracteres no informativos y los caracteres troglomorficos) localizé
seis arboles mas parsimoniosos (AMPs) (L= 389, Ci= 0.437, Ri= 0.54). El género
Hemirrhagus se recupera como grupo natural conformado por dos clados. La
topologia de estos AMPs cambia en la posicidon relativa de H. elliotti en el clado
conformado H. pernix, H. guichi, H. eros y H. benzaa, donde aparece en tres de los
arboles como especie hermana de H. benzaa, mientras que en los otros tres queda
fuera de esta rama. También cambia la posicion relativa en el segundo clado de H.
franckei y H. cervinus, en cinco de los AMPs H. franckei aparece como especie
hermana de H. perezmilesi, pero en el arbol restante aparece en la base del clado
como especie hermana de todas las demas. H. cervinus presenta tres posibles
posiciones dentro del segundo clado, en tres de los AMPs se encuentra como
especie hermana de H. puebla, en dos de los AMPs se muestra como especie
hermana de H. embolulatus y en el arbol restante se presenta como especie
hermana de un grupo que incluye a H. mitchelli, H. stygius y H. chilango. Esta
variacion en la posicidon de H. cervinus dentro de la topologia de los AMPs podria
deberse a la falta de caracteres codificados, lo cual dificulta encontrar con que

especie se encuentra mas relacionada.

El arbol de consenso estricto muestra que la monofilia de Hemirrhagus se mantiene,
sin embargo las relaciones internas de | as especies se ven afectadas y doce
especies forman un peine. Los Unicos grupos que se conservan son tres pequefios

clados terminales: 1 (H. stygius + H. nahuanus), 2 (H. mitchelli, (H. reddelli + H.
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grieta)) y 3 (H. chilango, (H. valdezi, (H. papalotl + H. gertschi))); sin embargo, los
valores de Jacknife de es tos clados terminales son muy bajos (J= 9, 3y 5,

respectivamente).

Todas las especies que presentan caracteres troglomoérficos y que estaban
agrupadas en el AMP con todos los caracteres se separan. H. puebla se mantiene
casi en la base del segundo clado, siendo (H. franckei + H. perezmilesi) quienes
estan en la base como hermanas de H. puebla y el resto de las especies del clado.
Tres especies con caracteres troglomorficos conforman un pequefio grupo terminal:
(H. mitchelli, (H. grieta + H. reddelli), que se mantiene en los 6 AMPs. Finalmente

H. stygius aparece como especie hermana de H. nahuanus en todos los AMPs.

El analisis con pesos implicados aplicando seis valores de K encontré un unico AMP
con la misma topologia que la de uno de los AMPs obtenidos por el analisis con
pesos iguales (Cuadro 2, fig 4). Los clados obtenidos en es ta topologia se
encuentran en la mayoria de los analisis de pesos implicados, minimizando asi la
longitud del arbol y maximizando el ajuste de los caracteres (fig 5), por lo que se
considera como la hipotesis optima. Las sinapomorfias se encuentran sefaladas en
esta topologia, la cual también muestra la presencia del os clados para los
diferentes valores de K. La longitud, el ajuste de caracteres, indice de retencion e

indice de consistencia también son presentados.

Analisis AMP | Longitud | Ajuste (fity| ci | Ri | EStatusde

Hemirrhagus

Pesos iguales 6 389 - 0.437 | 0.54 | Monofilético
Pesos implicados (k= 1) 1 405 52.229 | 0.420 | 0.506 | Monofilético
Pesos implicados (k= 3) 1 398 34.462 0.427 | 0.521 | Monofilético
Pesos implicados (k= 6) 1 391 23.213 0.435 | 0.536 | Monofilético
Pesos implicados (k= 7) 1 389 20.936 0.437 | 0.54 | Monofilético
Pesos implicados (k= 8) 1 389 19.067 0.437 | 0.54 | Monofilético
Pesos implicados (k= 9) 1 389 17.51 0.437 | 0.54 | Monofilético

Cuadro 2. Resumen de las hipotesis filogenéticas recuperadas en los analisis de pesos iguales y
pesos implicados con distintos valores de K, empleando TNT, inhabilitando los troglomorfismos.

De acuerdo con el cladograma optimo obtenido a partir del analisis sin caracteres
troglomorficos, el género Hemirrhagus se resuelve monofilético sustentado por 12

caracteres, de los que seis son homoplasticos. Presenta seis sinapomorfias
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conformadas por los siguientes caracteres: Regién retrolateral posterior de las
coxas I|-1V retrolateralmente extendida (7), Presenta escopula prolateral en el fémur
del pedipalpo (24), Surco ventral presente en la transicion tegulum-embolo (70),
quilla subapical extendida retrolateralmente hasta la region posterior del embolo

(79), presencia de setas urticantes tipo VI (89) y setas urticantes color naranja (90).

El andlisis de todos los caracteres muestra como sinapomorfia de Hemirrhagus al
caracter 98 ( espermateca ligeramente curvada), no obs tante en es ta topologia
aparece como homoplastico. La otra diferencia entre las sinapomorfias de ambas
topologias es que el color naranja delas setas urticantes (90) aparece como
plesiomorfico con respecto a los otros colores del parche de setas urticantes. Como
se menciondé con anterioridad este caracter es util para poder identificar las

especies.

De los distintos valores de las constante K explorados (K= {1, 3,6, 7, 8 y 9}) la
topologia con el mejor ajuste y valores de soporte se obtuvo con valores de K== 7
(fig 5). Este arbol también fue recuperado entre los seis arboles mas parsimoniosos
obtenidos en el analisis sin troglomorfismos con pesos iguales, por lo que los

agrupamientos obtenidos son congruentes con los observados en pesos iguales.

Aunque la monofilia del género Hemirrhagus se recupera, se encuentra por debajo
del valor estadistico significativo de Jacknife (J= 48). Y al igual que en el analisis
con todos los caracteres, los grupos internos presentan un bajo soporte estadistico.
Dentro del clado donde se incluye H. pernix podemos observar que solo caracteres
homoplasticos sustentan su relacion con el grupo mas inclusivo conformado por H.
guichi, H. eros, H. benzaa y H. elliotti, que s e encuentra soportado por siete
caracteres de los cuales cuatro son sinapomorfias, exactamente las mismas que
para el analisis con todos los caracteres (36, 39, 40, 41). Ademas este clado
aparece entodas las topologias obtenidas con los diferentes valores de K, con

excepcion de K= 3 (fig 5).
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En esta topologia H. elliotti aparece como especie hermana de H. benzaa, relacion
soportada por nueve caracteres de los que dos son sinapomorfias (39 y 40). Estos
caracteres se refieren a las espinas en la patela | y I, respectivamente. En el caso
de estas especies el caracter que comparten es la ausencia de estas setas
espinosas en las hembras. Aqui es importante considerar dos circunstancias, las
primera es que H. elliotti es una especie troglofila y habita exclusivamente en Cueva
de la Laguna en San Luis Potosi y aunque no presenta alto grado de troglomorfismo,
si presenta caracteristicas troglomorficas como reduccion de tubérculo ocular, ojos
laterales posteriores integumentarios y pigmentacion periocular sélo alrededor de
los ojos anteriores medios. Por lo que estos caracteres considerados
troglomorfismos si afectaban sus relaciones filogenéticas en la topologia
considerando todos los caracteres. Aunque esta especie habita dentro de la cueva,
posee un parche dorsal de setas urticantes de color naranja, igual que el de otras
especies epigeas. El segundo punto a considerar es que se desconoce el macho de
esta especie, por lo que en |la matriz de datos 43 caracteres son inaplicables al ser
exclusivos del macho adulto. Por lo cual se considera preciso sugerir que esta
especie podria cambiar su posicion dentro de Hemirrhagus, una vez que el macho

sea colectado, descrito y codificado.

A diferencia de la topologia obtenida con todos los caracteres donde H. franckei
salia como especie hermana de dos grandes clados. En el analisis sin
troglomorfismos esta especie aparece como hermana de H. perezmilesi, soportada
por cinco caracteres homoplasticos, con una valor de soporte (J= 7) y soportada en
todas las topologias obtenidos con los diferentes valores de K (fig 5). Los dos
grandes clados que se menciond aparecian en el analisis de todos los caracteres,
no se mantienen al deshabilitar los troglomorfismos y todas las especies que se
incluian en ellos conforman ahora un unico clado. Este clado se conforma del grupo
(H. franckei + H. perezmilesi) y del grupo que incluye a H. cervinus y el resto de las
especies. Se encuentra soportado por siete caracteres de los que solamente uno
es sinapomorfia: espina de la apdfisis retrolateral es de mayor longitud que la

apofisis retrolateral (21). El grupo donde se encuentra H. cervinus solo se sustenta
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por tres caracteres homoplasticos y notiene soporte jacknife, no obs tante se
recupera en cuatro de las seis topologias obtenidas con pesos implicados (K= 6, 7,
8, 9) (fig 3). Los grupos mas inclusivos tampoco muestran uns oporte
estadisticamente significativo, salvo la relacion del grupo mas terminal de ( H.

papalotl + H. gertschi) con un valor (J= 56).

Un punto importante a resaltar en esta topologia 6ptima es que las especies que
presentan alto grado de troglomorfismo quedan separadas. H. puebla queda en la
base del a rama mas larga, donde se ubica H. cervinus. Tres especies
troglomoérficas forman un pequefio grupo (H. mitchelli, (H. grieta + H. reddelli)) que
esta soportado por una sinapomorfia: espermateca con cuello definido por ambos
margenes (97), este caracter sin embargo no es concluyente para este grupo de
especies, puesto que de ninguna se ha descrito el macho y por ende no se conocen
sus caracteristicas morfolégicas. Por lo que es probable que la adicién de estos
caracteres permita definir las sinapomorfias de este arreglo, o que proporcionen

hipotesis alternativas.

La unica especie troglobia de la que se conoce tanto la hembra como el macho es
H. stygius, sin embargo esta también se encontraba agrupada con las demas
especies troglobias en la topologia del analisis con todos los caracteres. Habiendo
inhabilitado los troglomorfismos esta especie quedo agrupada con otras dos
especies (H. ocellatus, (H. nahuanus + H. stygius)), este grupo esta soportado por
seis caracteres homoplasticos y sélo el grupo (H. nahuanus + H. stygius) presenta

un valor de jacknife, aunque es muy bajo (J=5).

En este trabajo se ha mostrado un criterio que podria servir para observar si las
relaciones filogenéticas obtenidas del analisis con todos los caracteres se veia
influenciada por caracteres que mas que compartir un origen comun, pudieron ser
producto de una convergencia adaptativa. Sin embargo aunque con este resultado
no se justifica la exclusién de caracteres morfolégicos, si se sugiere tener

precaucion en algunos casos. Pues como se observo en este analisis estos
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caracteres que surgieron por convergencia adaptativa pueden causar problemas en
la filogenia al falsear las relaciones existentes entre las especies de nuestro grupo

de estudio.

En este caso en particular, la omisién de los caracteres troglomérficos parece
resolver de mejor manera las relaciones filogenéticas de Hemirrhagus. Aunque el
propédsito del uso de pesos implicados es acceder a topologias distintas de las
obtenidas en los analisis tradicionales (Goloboff, 1995), el resultado recuperado nos
proporciona un criterio para preferir una de las seis hipotesis éptimas obtenidas en

el esquema de pesos iguales.

Los resultados obtenidos con los esquemas de pesos iguales y pesos implicados
tanto para el analisis de todos los caracteres como para el analisis sin
troglomorfismos, permiten justificar a Hemirrhagus como monofilético. Aunque las
relaciones internas seguramente cambiaran una vez que los caracteres faltantes de
las especies de las que solo se cuenta con uno de los dos sexos sean codificados
y analizados. El alto indice de homoplasia encontrado en | os diferentes grupos
internos puede tener diversas explicaciones. Una posible explicacion es que la
hipétesis de ho mologia representada en el caracter sea incorrecta (homologia
secundaria, De Pinna, 1991), y por lo tanto nuevas modificaciones en la codificacion
y argumentacion de los caracteres sean necesarias. Otra posible explicacion es que
los estados de caracteres no sean fijos para los taxones, y la posesién de un estado
u otro se deba a variaciones ontogénicas o poblacionales (Ballesteros, 2010). Para
lo cual seria recomendable analizar series grandes de ejemplares y observar que
tan variables son ciertos caracteres (p.e. la espinacion de las patas o la coloracion
del tubérculo ocular). Hay que considerar también que |a recolecta de es pecies
troglobias es mas dificil debido al acceso restringido aes tos ambientes, la
profundidad al a que al gunas especies se encuentran y al a baja densidad
poblacional en comparacion con las especies epigeas. El alto grado de homoplasia
también puede deberse a que la codificacidn de los caracteres no sea excluyente

de otros estados y que dos om as estados distintos exhiban algun grado de
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traslapamiento. Este podria ser el caso de los caracteres que implican un tamafno
relativo de las estructuras como las espinas de las apdfisis tibiales o el grado de
separacion de las espermatecas, pues al analizar mas ejemplares de cada especie
podria observarse que este tamano relativo es mas variable de lo observado hasta

ahora.

La presencia de caracteres homoplasticos es recurrente entodos los analisis
filogenéticos, tanto en los estudios que parten de evidencia morfolégica como
molecular. La ho moplasia es unf enémeno inherente de la reconstruccion
filogenética. Los analisis realizados en grupos poco estudiados como es el caso de
Hemirrhagus, y cuya pérdida de caracteres (troglomorfismos) pueda ser producto
de una convergencia adaptativa, contribuye al analisis de caracteres que parcial o
totalmente, no cumplen con las propiedades deseables en los caracteres

filogenéticamente informativos.

Dadas estas condiciones se pueden obtener hipdtesis filogenéticas con alto indice
de homoplasia y/o con pobre resoluciéon en el cladograma. La homoplasia por
convergencia adaptativa puede también manifestarse en clados que son incorrectos
y estan pobremente soportados, en politomias, o en clados que estan reconstruidos
correctamente pero débilmente soportados debido ala evidencia contradictoria
causada por convergencia (Wiens et al. 2003). Debe tenerse en consideracion que
los caracteres adaptativos potencialmente pueden ser indicadores fiables de
filogenia (incluso si algunos presentan homoplasia), especialmente si existe una
fuerte seleccion para mantener un rasgo dado en un linaje de millones de afos sin

reversiones (Donoghue y Sanderson, 1992).

Biogeografia.
De acuerdo con la regionalizacién de las provincias biogeograficas de México

propuesta por Morrone (2005) y la consultada en CONABIO (1997), el género
Hemirrhagus se restringe a 5 pr ovincias biogeogréficas: Sierra Madre Oriental
(SMO), Sierra de Oaxaca (SNO), Eje Volcanico Transmexicano (EVT), Sierra Madre
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del Sur (SMS) y Sierra de Chiapas (Soconusco) (SCH) (figs 6 y 7). De acuerdo con
Morrone & Marquez (2003) estas provincias forman parte de un trazo generalizado
denominado como Mexicano de Montana, con excepciéon de la Sierra de Chiapas
que forma parte del trazo Mesoamericano. El area del Valle de los Fantasmas en
San Luis Potosi es un area de distribuciéon de Hemirrhagus que mediante
coordenadas geograficas queda sefalada dentro de la provincia del Altiplano
Mexicano, sin embargo al revisar la regionalizacion misma de la provincia Sierra
Madre Oriental, Tardy et al. (1975) indican que el Valle de los Fantasmas forma
parte de una region de la SMO denominada Plataforma de Valles-San Luis Potosi,
esta regién es precisamente el punto limitrofe entre la SMO y el Altiplano mexicano.
A la altura del Valle de los Fantasmas, una Serie Parrense del limite del Altiplano
descansa segun un contacto tectdnico sub-horizontal sobre algunos metros de una
formacion del Cretacico Superior la cual descansa asu vez sobre las calizas
subarrecifales y menos deformadas de la plataforma Valles-San Luis Potosi (Tardy
et al. 1975), esto explica porque en la generalidad de los mapas de provincias
biogeograficas esta area se encuentra como parte del Altiplano Mexicano. Y es la
justificante utilizada en el presente estudio para tomar ese punto de distribucion del

Valle de los Fantasmas como parte de la provincia de la SMO.

El area denominada como Sierra de Oaxaca es incluida por Morrone (2005) como
parte de la SMS, pero se decidié utilizar la regionalizacion obtenida de CONABIO,
desarrollada por Arriaga et al. (1997), esto con el fin de tomar separadamente las
especies de Oaxaca y las de SMS debido a diferencias tanxondmicas observadas
en los 6rganos sexuales de machos y hembras. Por ello se quiso observar si las
especies de estas dos regiones aparecian como grupos hermanos en el cladograma

general de areas.

En la figura 8 se presenta el cladograma taxonémico de areas a partir del cual se
obtuvo la matriz de datos para realizar el analisis de parsimonia de Brooks. Se
puede observar que de las especies actualmente conocidas, la mayoria se ubica

dentro de la provincia del EVT, que a su vez parece estar mas relacionada con las
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provincias de SMO, SNO, y SMS. La matriz obtenida del cladograma taxonémico
de areas fue analizada y se obtuvo un solo arbol mas corto que muestra el siguiente
arreglo: (SCH, ((SMO + SNO), (SMS + EVT))) (fig 9). Como se puede observar, el
cladograma general de areas obtenido muestra que la region de SCH es hermana
del resto y se muestra congruente con la propuesta del trazo generalizado
reconocido por Morrone y Marquez (2001, 2003), donde la Sierra de Chiapas forma
parte del sistema Mesoaméricano, mientras que el resto de las provincias donde
habita Hemirrhagus son del Mexicano de Montafa. Dada esta distribucién es posible
inferir que el género tuvo que estar distribuido hasta Chiapas antes de que las
regiones se separaran, este patron parece coincidir con el denominado Patrén
Neotropical antiguo de Montafia (Morrone, 2010), donde indica que esta distribucién
incluye taxones que se distribuyeron mas tempranamente que el mesoamericano y
el neartico, y que se diversificaron en la Zona de Transicion Mexicana antes del
cierre del Istmo de Tehunatepec durante el Plioceno. Esto tiene mayor sentido si
tomamos en consideracién que la especie de Hemirrhagus encontrada en ambar de
Simojovel Chiapas, esta datada entre un periodo de 22.5mda, durante el Mioceno
(Garcia-Villafuerte, 2008). Lo cual da un mayor soporte a la hipotesis de que este
género tiene un origen antiguo dentro de la familia Theraphosidae, de la cual los
registros mas viejos datan de hace unos 25mda (Selden y Penney, 2010). Tal vez
esta cantidad de tiempo permita explicar el porque Hemirrhagus presenta especies
en habitats epigeos y subterraneos, pues posiblemente hant enido una gran
cantidad de tiempo para divergir. Pues como mencionan Galan y Herrera (1998) la
evolucion de los organismos cavernicolas no es distinta a la que opera de modo
general en la naturaleza. Los organismos colonizan los ambientes disponibles y se
adaptan a ellos, y en la medida que lo hacen van siendo modificados por las fuerzas

selectivas del ambiente.

Las areas geograficas pueden poseer mas de una historia evolutiva, por lo que
independientemente de las criticas que pudieran surgir con respecto a las hipotesis
biogeograficas, no es posible seleccionar preferentemente una de otra. Es evidente

que los estudios biogeograficos del complejo de especies que se encuentran en
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nuestro pais distan de ser completos. Trabajos como este en el que se realizan
revisiones enfocadas en un grupo en particular y en cdmo pudieron ser sus patrones
de dispersion contribuyen a e nriquecer mas este conocimiento y quiza hasta a
reforzar ciertos patrones encontrados en otros grupos. Morrone 2005 menciona que
varios autores han citado ala biogeografia de M éxico como compleja y que al
elemento bidtico que habité originalmente el territorio hay que afadirle los
elementos nearticos y neotropicales. La mezcla de estos elementos es la que
caracteriza en mayor o menor medida las regiones del pais, aunque es en especial
en la Zona de Transicion Mexicana en donde esta “mezcla” es tan compleja que es
muy dificil de limitar a que elemento bidtico pertenece. La tarea de identificar las
areas de endemismo robustas es bastante dificil, pero el poder reconocer los
componentes bidticos principales constituye una primera etapa hacia una teoria
biogeografica sintética. Por lo que todos los estudios que puedan aportar
informacion son valiosos y con este trabajo se espera que los resultados obtenidos

y discutidos sobre la distribucién de Hemirrhagus puedan contribuir con esta teoria.

Conclusiones.
La revisidon de ejemplares depositados en las colecciones examinadas, los tipos

especificos y material colectado en campo permitieron identificar al menos tres tipos
diferentes de o6rganos estridulatorios en Hemirrhagus. Asi como asegurar la
importancia de la quilla subapical como sinapomorfia del género, al encontrarse

presente en todos los machos conocidos.

Tras el analisis de los ejemplares depositados en las colecciones cientificas y del
material recolectado en campo fue posible aumentar de 16 a 21 el numero formal
de especies descritas, mediante la descripcibn de cinco nuevos taxones.
Adicionalmente se describieron los machos de H. papalotl, H. stygius y H. ocellatus

anteriormente desconocidos.

El analisis realizado con la evidencia disponible permite postular a Hemirrhagus

como un género natural o monofilético.
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La homoplasia observada en| os caracteres morfolégicos relacionados con
adaptaciones al ambiente cavernicola puede ser producto de adaptaciones
independientes a ambientes similares. No se justifica la exclusion de caracteres
morfologicos de los analisis filogenéticos, sino que se sugiere tener precaucion en

casos como el aqui expuesto.

La hipdtesis filogenética ha permitido precisar los caracteres diagnésticos del
género, y junto con la morfologia le dan mayor solidez. Y aunque las relaciones
internas de las especies presentan un bajo soporte estadistico y homoplasia en los
caracteres, la alta frecuencia de recuperacién de estos grupos tanto en el analisis
con pesos iguales y los de pesos implicados, sugiere que estas relaciones son
validas y congruentes con el conocimiento actual del género. Los estudios
posteriores donde se incluyan los datos completos de las especies que sélo se
conocen por uno de los sexos, asi como la inclusion y codificacion de nuevos

caracteres permitiran corroborar o modificar la hipotesis filogenética presentada.

Las relaciones biogeograficas de las especies son congruentes con los patrones
establecidos para el area denominada como Mexicana de Montana y la region
Mesoamericana. Con base en evidencia fosil del periodo Mioceno es posible que
Hemirrhagus forme parte del denominado Patrén Neotropical Antiguo. Una
comparacion con otros grupos de especies y la revision de otros taxones en estas
regiones podran brindar mas claridad en cuanto a la biogeografia de las especies y
quiza ayude a explicar la existencia de especies epigeas, troglofilas y troglobias

compartiendo una misma area de distribucion.
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Listado de caracteres.
PROSOMA
Dorsal
1. Tubérculo ocular: Normalmente desarrollado (0); pobremente desarrollado
(1); no desarrollado (2).
2. Ojos medios anteriores: normalmente desarrollados (0); pobremente
desarrollados (1); no desarrollados (2).
3. Ojos laterales anteriores: normalmente desarrollados (0); pobremente
desarrollados (1); no desarrollados (2).
4. Ojos medios posteriores: normalmente desarrollados (0); pobremente
desarrollados (1); no desarrollados (2).
5. Ojos laterales posteriores: normalmente desarrollados (0); pobremente
desarrollados (1); no desarrollados (2).
6. Ojos, pigmentacién alrededor: completa en ocho ojos (0); solo en linea
anterior (1); solo en ojos medios anteriores (2); sin pigmentacion (3).

Ventral

7. Coxas I-1V, region retrolateral posterior: no extendida (0); extendida (1),
hacia el esternon.

8. Tarso |, escopula: no dividida (0); dividida (1), por setas suaves o rigidas.

9. Tarso Il, escopula: no dividida (0); dividida (1), por setas suaves o rigidas.

10. Tarso lll, escopula: no dividida (0); dividida (1), por setas suaves o rigidas.

11.Tarso IV, escopula: no dividida (0); dividida (1); casi remplazada (2), por
setas rigidas.

12. Metatarso lll, escopula distal, cobertura: 1/2 (0); 2/3 (1); 1/4 (2); 3/4 (3),
respecto a la longitud del metatarso.

13. Metatarso IV, escopula distal, cobertura: 1/4 (0); 1/3 (1); 1/2 (2); 1/5 (3); 1/8
(4); sin escopula (5), respecto a la longitud del metatarso.

14. Metatarso | del macho: recto (0); curvado (1).

15.Tibia | del macho, apdfisis tibiales, ausentes (0); presentes (1)

16. Metatarso | del macho, cierra: entre las dos apdfisis (0); sobre la Apv (1);
cara retrolateral de las dos apdfisis (2).

17.Metatarso |, contacto al cierre con apdfisis tibiales: Sin contacto (0); en cara
retrolateral de Rap (1); con espina de Rap (2).

18. Apdfisis prolateral: normalmente desarrollada (0); pobremente desarrollada
(1).

19. Apdfisis retrolateral: normalmente desarrollada (0); pobremente
desarrollada (1).

20. Apdfisis prolateral, espina, longitud con respecto a Pap: menor (0); mayor
(1); casi sustituye (2).

21. Apdfisis retrolateral, espina, longitud con respecto a Rap: menor (0); mayor
(1); casi sustituye (2).

Pedipalpo
22.Trocanter, setas retrolaterales: normales (0); escopulares (1); plumosas (2);
estridulantes (3).
23.Trocanter, cara retrolateral, setas estridulantes: SP (0); CLP (1).
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24 .Fémur, escopula prolateral: ausente (0); presente (1).

25.Fémur, escopula retrolateral: ausente (0); presente (1).

26.Fémur, cara retrolateral proximal, setas FHS: ausentes (0); presentes (1).
Patas

27.Coxa |, escopula retrolateral: ausente (0); presente (1).

28.Trocanter |, setas prolaterales: normales (0); escopulares (1); plumosas (2);

estridulantes (3).

29. Trocanter |, escopula retrolateral: ausente (0); presente (1).

30.Fémur |, escopula prolateral: ausente (0); presente (1).

31.Coxa ll, escopula prolateral: ausente (0); presente (1).

32.Trocanter I, escopula prolateral: ausente (0); presente (1).

33.Fémur Il, escopula prolateral: ausente (0); presente (1).

Espinacion Machos.
34.Espinas en fémur |: ninguna (0); 1a 3 (1);4a 7 (2).
35.Espinas en fémur II: ninguna (0); 1Ta 3 (1);4a7 (2).
36. Espinas en fémur IlI: ninguna (0); 1a5(1); 6a 10 (2); 11 a 15 (3).
37.Espinas en fémur IV: ninguna (0); 1a 5 (1); 6 a 10 (2); 11 a 15 (3).
38.Espinas en patela del pedipalpo: ninguna (0); una (1).
39.Espinas en patela I: ninguna (0); 1a 2 (1); 3a 4 (2); 50 mas (3).
40.Espinas en patela II: ninguna (0); 1a 2 (1); 3a 4 (2); 5o mas (3).
41.Espinas en patela Ill: ninguna (0); 1a 2 (1); 3 a4 (2).
42.Espinas en patela IV: ninguna (0); 1a 2 (1); 3a 4 (2).
43.Espinas en tibia del pedipalpo: ninguna (0); 1a 5 (1); 6 a 10 (2); 11 a 15 (3).
44 Espinas en tibia I: ninguna (0); 1a 5 (1); 6 a 10 (2); 11 a 15 (3); 16 a 20 (4).
45. Espinas en tibia Il: ninguna (0); 1a5(1); 6 a 10 (2); 11 a 15 (3); 16 a 20 (4).
46.Espinas en tibia lll: 1 a9 (0); 10 a 19 (1); 20 a 29 (2).
47.Espinas en tibia IV: 1 a9 (0); 10 a 19 (1); 20 a 29 (2); 30 o mas (3).
48.Espinas en metatarso |: ninguna (0); 1a 5 (1); 6 a 9 (2).
49. Espinas en metatarso Il: ninguna (0); 1a 5 (1); 6 a9 (2); 10 o mas (3).
50.Espinas en metatarso 1ll: 1 2 9 (0); 10 a 19 (1); 20 o mas (2).
51.Espinas en metatarso IV: 1 a 9 (0); 10 a 19 (1); 20 a 29 (2); 30 o mas (3).

Espinacion hembras
52.Espinas en fémur |: ninguna (0); 1a 3 (1);4a 7 (2).
53.Espinas en fémur II: ninguna (0); 1Ta 3 (1);4a 7 (2).
54.Espinas en fémur Ill: ninguna (0); 1a 5 (1); 6 a 10 (2).
55.Espinas en fémur IV: ninguna (0); 1a3(1);4a7 (2).
56.Espinas en patela del pedipalpo: ninguna (0); una (1); dos (2).
57.Espinas en patela I: ninguna (0); una (1).
58.Espinas en patela Il: ninguna (0); una (1).
59. Espinas en patela Ill: ninguna (0); una (1).
60. Espinas en patela IV: ninguna (0); una (1).
61.Espinas en tibia del pedipalpo: ninguna (0); 1a 5 (1); 6 a 10 (2); 11 a 15 (3).
62.Espinas en tibia I: ninguna (0); 1a5(1); 6 a 10 (2); 11 a 15 (3).
63. Espinas en tibia II: ninguna (0); 1a 5 (1); 6a 10 (2); 11 a 15 (3).
64.Espinas en tibia lll: 1a 9 (0); 10 a 19 (1); 20 a 29 (2).
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65.Espinas en tibia IV: 1 a9 (0); 10 a 19 (1); 20 a 29 (2); 30 o mas (3).

66. Espinas en metatarso I: ninguna (0); 1a5(1); 6 a 9 (2).

67.Espinas en metatarso Il: ninguna (0); 1a5(1); 6 a 9 (2).

68. Espinas en metatarso Ill: 1 a 9 (0); 10 a 19 (1); 20 o mas (2).

69. Espinas en metatarso IV: 1 a9 (0); 10 a 19 (1); 20 a 29 (2); 30 o mas (3).

Bulbo pedipalpo.

70.Bulbo pedipalpo, transicion de tegulum a embolo: Sin surco ventral (0); Con
surco ventral (1).

71.Bulbo pedipalpo, surco ventral: profundo (0); poco profundo (1).

72.Subtegulum: igual (0); mayor (1), de largo que ancho.

73.Tegulum: igual (0); 1.5 (1); 2 (2), veces de largo que ancho.

74.Embolo, curvatura: no curvado (0); curvado (1); curvado solo en apice (2),
retrolateralmente.

75.Embolo, grosor: disminuyendo (0); constante (1), a través de su longitud.

76.Embolo, longitud: menor (0); igual (1); 1.5 (2); 2 o mas (3), que el tegulum.

77.Embolo, longitud: 2 (0); 2.5 (1); 3 0 mas (2), veces que el ancho de su base.

78.Embolo, quilla subapical: ausente: (0); presente (1).

79.Embolo, quilla subapical: no extendida (0); extendida (1), retrolateralmente.

80. Embolo, quilla subapical, extensién retrolateral termina hasta: antes de la
base del embolo (0); justo en la base del embolo (1); la cara retrolateral del
embolo (2).

81.Embolo, quilla subapical, region posterior: fuertemente curvada (0);
ligeramente curvada (1); sin curvatura (2).

82.Embolo, quilla prolateral superior: ausente (0); presente (1).

83.Embolo, quilla prolateral inferior: ausente (0); presente (1).

84.Embolo, quilla apical: ausente (0); presente (1).

85.Embolo, quilla retrolateral: ausente (0); presente (1).

OPISTOSOMA
Dorsal

86. Setas urticantes: ausentes (0); presentes (1).

87.Setas urticantes, tipo |: ausentes (0); presentes (1).

88. Setas urticantes, tipo lll: ausentes (0); presentes (1).

89. Setas urticantes, tipo VI: ausentes (0); presentes (1).

90. Setas urticantes, color: negro (0); cobrizo (1); café (2); naranja (3); gris (4).

91. Setas urticantes, parche: uno dorso-lateral posterior (0); uno dorso-
mediano extendido (1); dos dorsales paramedianos (2); dos laterales (3);
uno dorso-mediano no extendido (4).

92. Setas urticantes, parche, margenes: pobremente definidos (0); bien
definidos (1).

93. Setas urticantes, parche, margen anterior: recto (0); con surco mediano.

94. Setas urticantes, parche, margen posterior: recto (0); con surco mediano.

Ventral
95. Espermateca: dividida (0); fusionada en la base (1); fusionada en la parte
media (2); completamente fusionada (3).
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96. Espermateca, longitud: disminuye distalmente (0); no disminuye
distalmente (1).

97.Espermateca, cuello: no definido (0); definido por margen exterior (1);
definido por ambos margenes (2).

98. Espermateca, curvatura lateral: fuertemente curvada (0); ligeramente
curvada (1); recta (2); retorcida (3).

99. Espermateca, separacion en la base: ligeramente separadas (0);
ampliamente separadas (1); no separadas (2).

100. Espermateca, receptaculos seminales, longitud: mayor (0); igual (1); menor

(2), con respecto al ancho de su base.



Anexos.

Tabla 1.
Taxa

Holothele incei
Hapalopus formosus

Cyriocosmus
Cardiopelma
Aphonopelma
Brachypelma
Hemirrhagus
Hemirrhagus
Hemirrhagus
Hemirrhagus
Hemirrhagus
Hemirrhagus
Hemirrhagus
Hemirrhagus
Hemirrhagus
Hemirrhagus
Hemirrhagus
Hemirrhagus
Hemirrhagus
Hemirrhagus
Hemirrhagus
Hemirrhagus
Hemirrhagus
Hemirrhagus
Hemirrhagus
Hemirrhagus
Hemirrhagus

perezmilesi
mascatum

anitahoffmannas

smithi
benzaa
cervinus
chilango
coztic
elliotti
embolulatus
eros
franckel
gertschi
grieta
guichi
mitchelli
nahuanus
ocellatus
papalotl
perezmilesi
pernix
puebla
reddelli
stygius
valdezi
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Caracteres
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TABLE 1. Continuacidn

Taxa

Holothele incei
Hapalopus formosus

Cyriocosmus
Cardiopelma
Aphonopelma
Brachypelma
Hemirrhagus
Hemirrhagus
Hemirrhagus
Hemirrhagus
Hemirrhagus
Hemirrhagus
Hemirrhagus
Hemirrhagus
Hemirrhagus
Hemirrhagus
Hemirrhagus

Hemirrhagus
Hemirrhagus

Hemirrhagus
Hemirrhagus
Hemirrhagus
Hemirrhagus
Hemirrhagus
Hemirrhagus
Hemirrhagus
Hemirrhagus

perezmilesi
mascatum

anitahoffaannas

smithi
benzaa
cervinus
chilango
coztic
elliotti
embolulatus
£ros
franckel
gertschi
grieta
guichi
mitchelli
nahuanus
ocellatus
papalotl
perezmilesi
pernix
pusbla
reddelli
stygius
valdezi

142

Caracteres
53 538 63 a8 73 78 83 88 a3 o8

1llsescacaaadeaelazllalegaz 2211eelelellllaslar 2
foaBefaaaaeacaee1arABela82 271180le1e11116816318
181668601111612114218616210221181161681 18868211222
lgeepeaa222111113821228]1 2163211161 1e0a0888161261
gooeepea2lleellllezlliallerrlellllleaaeaailer 22
11286686868312111171211111822]11 2160601 86131181168181

111eedea322111212111211881128118116613111168168282
111866668311168111111111818111140680816868131181168118
11186886821211111111681181811 2160601 861411861681 11
222118883331211121812181211 Z0epaaltaell2e? 2188161

112281813332322231111181811 2160681681321 22168018
22221188333121212181218211120600818812111116868218
11188088281117111111481161111 20epaa16e1331 22168161

1128661683222311221812181111 2660801 08123622188111



Figura 1. Consenso Estricto de 3 arboles, Todos los caracteres incluidos, sin pesos implicados. (L=421, Ci= 0.432, Ri= 0.535). Valores de jacknife remuestreo
simétrico P= 50, 10000 replicas
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Figura 2. Arbol con todos los caracteres, pesos implicados K= 21. (L= 421, Ci= 0.432, Ri= 0.535, f= 9.70). Valores de jacknife
remuestreo simétrico P= 50, 10000 replicas
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Figura 3. Arbol con todos los caracteres, mostrando la recuperacion de clados de Hemirrhagus con pesos implicados y con los caracteres

mapeados.
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Figura 3 Continuacion. Arbol con todos los caracteres, mostrando la recuperacion de clados de Hemirrhagus con pesos implicados y con los
caracteres mapeados.
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Figura 4. Arbol sin caracteres troglomorficos, pesos implicados K= 7. (L= 389, Ci= 0.437, Ri= 0.540, = 20.93649) Valores de jacknife
remuestreo simétrico P= 50, 10000 replicas
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Figura 5. Arbol sin caracteres troglomorficos, mostrando la recuperacion de clados de Hemirrhagus con pesos implicados y con los
caracteres mapeados.

12 16 18 20 54 68 74 76 77

Holothele incei

121111132

12 34 35 36 52 53 55 72 73 98 99
Cyriocosmus perezmilesi

2 00 000O0O0TU0SZ 31
13 18 43 54 95

13 51 75 82 83 % Hapalopus formosus

15 35 36 30 42 44 45 48 49 50 67 73 85 95 97
Cardiopelma mascatum
002 2114323220121

12 13 25 39 49 51 62 63 65 69 73 74 83 97

10 11 12 13 37 55 84 &7 91 2 5011322132211
el e e e
3 i) |38 41 24 46 47 55 64 75 78 85 8 %5 5% 10
16 44 45 46 48 49 50 61 62 63 64 66 67 68 78 92 93 L 200 0 Brachypelma smithi
022112141111 11100 0010000101312

9 13 14 22 25 28 30 43 51 61 75 76 83 88 90 96 100

o111 111 12220100001

—<e&Hemirrhagus



Figura 5 Continuacion. Arbol sin caracteres troglomorficos, mostrando la recuperacion de clados de Hemirrhagus con pesos implicados y con
los caracteres mapeados.
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Figura 6. Distribucién de Hemirrhagus en distintas regiones biogeograficas.
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Figura 7. Distribucion de Hemirrhagus en distintas regiones biogeograficas.



Figura 8. Cladograma taxonomico de areas de distribucion de Hemirrhagus obtenido a partir del cladograma taxonomico.
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Figura 9. Arbol Parsimonia Brooks con areas de distribucion de Hemirrhagus
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