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Resumen 
El género Brachypelma incluye una serie de especies coloridas que son consideradas como 

algunas de las mascotas más deseables, y aunque se crían en cautiverio, continúan siendo 

sacadas clandestinamente de la naturaleza en grandes cantidades. Se consideran especies 

prioritarias para la conservación y están incluidas en el Apéndice II de la CITES. Las 

especies a menudo son difíciles de identificar basándose únicamente en la morfología, se 

requiere una identificación rápida y precisa para llevar a cabo la aplicación de estrategias de 

protección adecuadas. En esta tesis se presenta la revisión sistemática del género 

Brachypelma con el uso de caracteres morfológicos y moleculares. Se pone a prueba la 

monofilia del género y también se explora la aplicabilidad del código de barras de ADN 

basado en CO1 como una herramienta de identificación complementaria para la 

conservación. Se realizó un análisis filogenético de Brachypelma utilizando caracteres 

morfológicos basado en parsimonia y del marcador CO1 basado en métodos 

probabilísticos. Las filogenias tanto molecular como morfológica favorecieron fuertemente 

la división de Brachypelma en dos géneros más pequeños. Se diagnosticaron y 

redescribieron todas las especies consideradas Brachypelma sensu stricto, y se proporcionó 

una clave de identificación para las mismas. Las especies consideradas como Brachypelma 

sensu lato se transfirieron al nuevo género Tliltocatl. Además, se realizó un análisis 

filogenético bajo métodos probabilísticos utilizando cuatro marcadores moleculares (CO1, 

EF1G, MID1IP1 y MRPL44) para todas las especies conocidas de Brachypelma y Tliltocatl 

e incluyendo nuevos registros y otros grupos posiblemente cercanos. Estos análisis 

permitieron resolver algunas relaciones internas entre especies que no se resolvieron 

utilizando sólo CO1. Se encontraron nuevas especies del género Tliltocatl. Se discutió la 

distribución geográfica de Brachypelma y Tliltocatl. 

 

Los resultados muestran que Brachypelma está compuesto por ocho especies, todas fueron 

redescritas y delimitadas con evidencia morfológica y molecular. El marcador de código de 

barras CO1 demostró ser suficiente para la identificación de especies y tiene utilidad para 

prevenir el comercio ilegal de estas arañas. Se ha colaborado en la creación de una 

biblioteca genética de tarántulas mexicanas como parte del proyecto Códigos de Barras de 

la Vida Silvestre México, que se utilizará como referencia para las autoridades responsables 
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de la conservación de especies. Para la identificación de las especies de Brachypelma 

propusimos distancias genéticas de CO1: intraespecífica de 1% e interespecífica entre 7-

12%. La morfología demostró ser útil para la identificación. Es bien conocido que las 

tarántulas presentan gran cantidad de caracteres homoplásticos, dado que sus estructuras 

son sencillas y muy similares en diferentes géneros; sin embargo, una combinación de 

diferentes caracteres puede ser utilizada para diagnósticar a la mayoría de las especies. La 

variación de la coloración en algunas especies de Brachypelma ha sido problemática para la 

identificación, por lo que describimos los diferentes morfotipos de color para cada especie 

problemática. Estandarizamos las diferencias de color mediante una comparación entre los 

caparazones, cada segmento de las patas y el abdomen. La filogenia basada en la 

morfología permitió identificar la combinación de caracteres diagnósticos para distinguir 

claramente entre Brachypelma y Tliltocatl. Diez especies fueron transferidas a Tliltocatl, 

sin embargo, tres de ellas carecen de información que permita separarlas de otras especies, 

por lo que T. andrewi, T. alvarezi y T. aureoceps fueron consideradas nomina dubia. 

Brachypelma fossorium no formo parte de Brachypelma o Tliltocatl en ninguno de los 

análisis, por lo que después de la revisión de los tipos fue transferida a Stichoplastoris, 

creando la combinación S. fossorius. Nuestros análisis filogenéticos moleculares tuvieron 

altos valores de soporte, y el realizado con marcadores mitocondriales y nucleares resuelve 

las interrelaciones dentro de Tliltocatl y muestra nuevas especies potenciales. 

Consideramos que los marcadores moleculares pueden ser una herramienta útil para 

realizar mejores estrategias de reintroducción de tarántulas en las áreas de distribución 

correctas. Se hacen sugerencias sobre los cambios actuales y futuros en la conservación de 

Brachypelma y Tliltocatl, la implicación de los cambios taxonómicos para la CITES y la 

Ley mexicana para la protección de la vida silvestre. 
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Abstract 
The genus Brachypelma includes a series of colorful species that are considered some of 

the most desirable pets, and although they are bred in captivity, they continue to be 

smuggled out of nature in large numbers. They are considered priority species for 

conservation and are included in Appendix II of CITES. Species are often difficult to 

identify based solely on morphology; prompt and accurate identification is required to carry 

out the application of adequate protection strategies. This thesis presents the systematic 

review of the Brachypelma genus with the use of morphological and molecular characters. 

The monophyly of the genus is tested and the applicability of the DNA barcode based on 

CO1 is also explored as a complementary identification tool for conservation. A 

phylogenetic analysis of Brachypelma was performed using morphological characters 

based on parsimony and the CO1 marker based on probabilistic methods. The molecular 

and morphological phylogenies strongly favored the division of Brachypelma into two 

smaller genera. All species considered Brachypelma sensu stricto were diagnosed and 

redescribed, and an identification key was provided for them. The species considered as 

Brachypelma sensu lato were transferred to the new genus Tliltocatl. In addition, a 

phylogenetic analysis was carried out under probabilistic methods using four molecular 

markers (CO1, EF1G, MID1IP1 and MRPL44) for all known species of Brachypelma and 

Tliltocatl and including new records and other possibly nearby groups. These analyses 

allowed solving some internal relationships between species that were not resolved using 

only CO1. New species of the genus Tliltocatl were found. The geographical distribution of 

Brachypelma and Tliltocatl was discussed. 

 

The results show that Brachypelma is composed by eight species, all of them were 

redescribed and delimited with morphological and molecular evidence. The barcode marker 

CO1 proved to be sufficient for the identification of species and has utility to prevent the 

illegal trade of these spiders. We have collaborated in the creation of a genetic library of 

Mexican tarantulas as part of the Barcode of Wildlife Project Mexico, which will be used as 

a reference for the authorities responsible for the conservation of species. For the 

identification of the Brachypelma species we proposed genetic distances of CO1: intra-

specific 1% and interspecific between 7-12%. The morphology proved useful for 
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identification. It is well known that tarantulas have a large number of homoplastic 

characters, given that their structures are simple and very similar in different genera; 

however, a combination of different characters can be used to diagnose most species. The 

variation of the coloration in some species of Brachypelma has been problematic for the 

identification, reason why we described the different morphotypes of color for each 

problematic species. We standardized the color differences by comparing the carapace, 

each segment of the legs and the abdomen. Morphology based phylogeny allowed to 

identify the combination of diagnostic characters to distinguish between Brachypelma and 

Tliltocatl. Ten species were transferred to Tliltocatl, however, three of them lack 

information that allows them to be separated from other species, so T. andrewi, T. alvarezi 

and T. aureoceps were considered nomina dubia. Brachypelma fossorium was not part of 

Brachypelma or Tliltocatl in any of the analyzes, so after reviewing the types it was 

transferred to Stichoplastoris, creating the combination S. fossorius. Our molecular 

phylogenetic analyses had high support values, and those carried out with mitochondrial 

and nuclear markers solves the interrelationships within Tliltocatl and shows new potential 

species. We believe that molecular markers can be a useful tool to perform better tarantula 

reintroduction strategies into the correct distribution areas. Suggestions are made about 

current and future changes in the conservation of Brachypelma and Tliltocatl, the 

implication of the taxonomic changes for CITES and the Mexican Law for the protection of 

wildlife. 
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Introducción General 
La familia Theraphosidae, que incluye a las tarántulas, está compuesta por 974 especies, 

agrupadas en 144 géneros (World Spider Catalog 2018) y once subfamilias (Lüddecke et al. 

2018), distribuidas por todas las regiones tropicales y algunas subtropicales. La subfamilia 

Theraphosinae es endémica de América, es la mejor estudiada y más diversa, agrupando 

aproximadamente a la mitad del total de géneros y especies de la familia (Pérez-Miles et al. 

1996, Bertani 2001, Perafán & Pérez-Miles 2014). Se han realizado algunos estudios 

filogenéticos con base en caracteres morfológicos para determinar las relaciones internas de 

esta subfamilia (Raven 1985, Goloboff 1993, Pérez-Miles et al. 1996, Pérez-Miles 2000, 

Bertani 2001, Bond & Opell 2002, Hedin & Bond 2006, Bond & Hedin 2006, West et al. 

2008, Hendrixson & Bond 2009, Bond et al. 2012, Guadanucci 2014, Hamilton et al. 2014, 

Perafán & Pérez-Miles 2014, Hamilton et al. 2016, Fukushima & Bertani 2017, Ortiz & 

Francke 2016). Sin embargo, las relaciones internas de cada género son aún escasas. Hasta 

el momento son muy pocos los trabajos publicados que incluyan la utilización de caracteres 

moleculares en el intento de develar las relaciones intragenéricas en Theraphosinae 

(Lüddecke et al. 2018). Recientemente unos pocos se han realizado para observar 

relaciones internas entre algunas de las especies de los géneros Aphonopelma, Bonnetina y 

Grammostola (Hamilton et al. 2011, Hendrixson et al. 2013, Wilson et al. 2013, Hamilton 

et al. 2014, Hendrixson et al. 2015, Graham et al. 2015, Hamilton et al. 2016, Montes de 

Oca et al. 2015, Ortiz & Francke 2016). 

 

En México se conocen actualmente 16 géneros y 106 especies, ocupando así el segundo 

lugar del mundo en cuanto a diversidad de tarántulas después de Brasil (World Spider 

Catalog, 2018). Entre las tarántulas que habitan nuestro país se encuentra el género 

Brachypelma Simon 1891, que es uno de los más emblemáticos del mundo, principalmente 

por su auge y distribución como mascota, siendo preferidas por los coleccionistas debido a 

su singular belleza, tamaño y relativa docilidad (Smith 1994, West 2005). Por estas 

características algunas de las especies han sido sometidas a una fuerte presión de captura 

para el mercado de mascotas. Sin embargo, México también se ha caracterizado por un 

fuerte movimiento en pro de la conservación de estos animales, que ha buscado vías para 

combatir el problema de la sobre captura, la pérdida de hábitats y otros fenómenos que 
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amenazan la supervivencia de las tarántulas. Prueba de ello es la inclusión en 1994 de dos 

especies del género Brachypelma en la NOM-059; tanto Brachypelma smithi (F. O. P.-

Cambridge, 1897), como Brachypelma emilia (White, 1856), fueron colocadas bajo la 

categoría de Amenazada. Posteriormente, en 1996 B. smithi fue la primera tarántula 

incluida bajo alguna categoría de amenaza por la Unión Internacional para la conservación 

de la naturaleza (IUCN). Finalmente fue en el año de 1997, en que, tras una petición de los 

Estados Unidos de América, se incluye a los taxones Brachypelma spp. y a todas sus 

sinonimias en el apéndice II del CITES con motivo de regular más estrictamente su 

comercio internacional. Recientemente, en marzo de 2018 se llevo a cabo el taller 

trinacional México, Canadá, Estados Unidos, con el fin de realizar propuestas y encontrar 

soluciones a la problemática del comercio ilegal de tarántulas prioritarias para la 

conservación. A su vez, los especialistas de la IUCN participaron en la evaluación de cada 

una de las especies de Brachypelma para darlas de alta en la lista roja con su respectivo 

estatus de protección. 

 

El género Brachypelma cuenta con 16 especies formalmente descritas que se distribuyen 

desde México hasta Costa Rica, de las cuales 12 habitan exclusivamente en nuestro país. El 

género se caracteriza por poseer: 1) órgano estridulatorio de setas plumosas en el trocánter 

de la pata I y en la base del fémur I; 2) embolo del bulbo pedipalpal cóncavo, ancho 

distalmente y presencia de quillas prolateral superior, apical y retrolateral; 3) espermateca 

de la hembra fusionada con único receptáculo seminal (excepto B. albiceps y B: klaasi), 

espermateca con placas de la base bien esclerosadas y separadas en medio, 5) patelas sin 

ninguna espinación y 5) combinación de setas urticantes tipo I y III (Smith 1994; Locht et 

al. 1999, Mendoza & Francke 2017, Mendoza & Francke 2018 in rev.). Este género ha sido 

incluido en los análisis filogenéticos que se han hecho sobre Theraphosinae mostrando 

afinidad con los géneros Acanthoscurria Ausserer 1871, Pamphobeteus Pocock 1901, 

Megaphobema Pocock 1901, Sericopelma Ausserer 1875 y Theraphosa Thorell 1870 

(Pérez-Miles et al., 1996; Pérez-Miles, 2000; Bertani, 2000, Perafán & Pérez-Miles 2014). 

Aunque Brachypelma es muy reconocido a nivel mundial, nunca se ha realizado una 

revisión formal del género. Además, presenta una problemática particular a resolver puesto 

que 10 especies descritas desde 1992 a 2008 han sido publicadas por aficionados europeos 
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con base en material para el mercado de mascotas extraído ilegalmente de México y 

muchas carecen de localidad tipo confiable; realizando unas descripciones morfológicas 

pobres y sin apego real a un escrutinio científico al ser publicadas en revistas que carecen 

de revisión por pares. 

 
El bajo conocimiento sobre su filogenia, biogeografía y el inexistente sobre su historia 

natural, lo convierten en un interesante objeto de estudio taxonómico y filogenético. En esta 

tesis se presenta la revisión sistemática y filogenia molecular de Brachypelma. Se realiza un 

estudio integral de caracteres morfológicos y moleculares, así como se explora la utilidad 

de los códigos de barras para la identificación de las especies prioritarias para su 

conservación. Se prueba el uso de caracteres moleculares mitocondriales y nucleares que 

permitan ayudar en la delimitación de especies. Se actualiza el conocimiento taxonómico 

del grupo con base en evidencia morfológica y molecular, mostrando que el grupo no es 

monofilético, dando esto como resultado la creación de un género nuevo y la transferencia 

de diez especies al mismo, tres de las cuales son consideradas nomina dubia debido a la 

falta de caracteres que permitan su correcta identificación. Las especies de Brachypelma 

sensu stricto son rediagnósticadas y sus claves de identificación son elaboradas. No hay 

evidencia de especies nuevas para el género, sin embargo, para el nuevo género Tliltocatl se 

encuentran cinco potenciales especies no descritas. Se exploran los patrones de distribución 

de ambos géneros. Se espera que a partir de este trabajo se abrán nuevos campos de 

investigación sobre este grupo de arañas. Es de esperar que la utilización de caracteres 

moleculares en la taxonomía de Theraphosidae tenga un impacto relevante en nuestra 

comprensión de su diversidad y especialmente de sus relaciones, que han resultado ser 

siempre difíciles de descifrar. El hecho de ser un género comúnmente comerciado tanto 

legal como ilegalmente, hace indispensable el contar con un mejor conocimiento acerca de 

las especies que lo conforman y su correcta identificación. Finalmente, conocer las 

distribuciones geográficas reales y potenciales permitirá la toma de mejores decisiones 

sobre su conservación in situ. 
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Capítulo 1 

 

 

Uso de los códigos de barras de ADN en la 

identificación y conservación de especies incluidas en 

la CITES. 

 

Sección 1.1. 

Artículo requisito publicado  

Systematic revision of Brachypelma red-kneed tarantulas 

(Araneae: Theraphosidae), and the use of DNA barcodes to 

assist in the identification and conservation of CITES-listed 

species 
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Systematic revision of Brachypelma red-kneed tarantulas 
(Araneae : Theraphosidae), and the use of DNA barcodes 
to assist in the identification and conservation 
of CITES-listed species 

""""8r.,<I".,... Ci<!""i." HioJógiC,., Unive ... :b<l N., doMI A,,,,',,,om.' <1" M"'~ico, Av. Univ.".¡,b<l 3000, 
c.P. 04510, Coyoacán, Oistrilo Federal, l>'lCxico. 

sCoI<!Cción N;Cio"al ,le Arácnidos, Módulo O pJ:.nl;¡ haja, Ocpartamcnlo de ZooIogla, In¡'¡:h~o <k Biologla, 

Uni"""'dad Nacional AutÓllOma <k México, Jercircuito exterior, Apto. Postal 70.153, c r 04510, Ciudad 
Uni"""";"ia, Co)'o;><:á", Oi¡'¡rilo fe.Ie<aI, Mexico 

cC<Xre5p01lding aulhor. Email: nomcirdh@holrN.il.com 

Ah5lracl. Maie"" r<:<\_Irn""d IM:mn,la., ofthe genll< Hl'ild!),p'-Im~ are regMded as IoQmoofthc mo.,' de,imhle invcttchrn.lo 
pels, "",1 allhough lJn,d in c"Plivily, Ihey ~ont in"" lo be smugSled OLlI oflhe wil<1 in l,.,-g.o nl1mh .... _ S~ie> are 011"" difli~ull 
lO idt:nlify b=d solcly on mO!]lhology, Ihercforc prompt and '''''\1"l.Ie id""titicat;on i. req\1iml fQ1" .dequrue prol""tion_ 
Th"s, l'icCJlploTcd the "Pph~"bili ly of U!l;ngCO I-b.>.,ed DNA battod.ing .. acomplclTlCfllaryidcnlifiCJolion 1001. Jlra<;hYl"'lma 
sm;,hi (F. O l'iekMi..('..amt¡ridg<:. 1897) ""d 8mch)'pellHil Iumt~rli Tcsmongt, CI<'Ion 8:. Vcrdt:7, 1997"", redcsorih<:d, and 
tbei" morphoJogÍC<i1 differences deñn<:<\. Brochyp"lma annlrha ;., proposed as a new Synon)lli of B. smilhi. The culTem 
distril.mtion ofrod-knccd taranrulas :;how~ mal !he ~aIsas \(j, .... \!asin ""'y aot as a gCQgraphical barn ... _ Morphologi.cal and 
molecularevidenceare concordan1 and togeth ... provide r001"1 bypotheses f{t"delimitingMexican m1·kneed laranml. spocies_ 
ONA barooding ofthcse larn,n1Uh~;" furthcr :;hown lO be w¡eful fQ1" spooies_levcl idcntificalioo and fOf jlQI""tiaUy prcvcnting 
black nwlrettrade in !hes,., spiden_ M a COllYention on hrtematiCflal Trade in Endangffi:d Spooies (C llES) I;"~ <loes not 

proteN habita1, orcontrQl wildlifenJallagcmcnl orhwnan internctiODS with Olllanisms, il;" importanl lO S\1ppon cn~mental 
conservation aaivities 10 provide 3n allemative inoome lO!" local conum.,ities and to a,"oid damage to wildlife populatiCfls_ 

Ad ditional keywn rds: lJNA bM-coding, taxonnmy, molec1l1arphyI0g<'n<'lic$. 

l<cccinxl 15 Mar"" 20 16, .CCcp100 16 Scplcm\)er 2016, pllblis~cd onlinc 26 A]l1"il 20 17 

Intm duc;1inn 

Brochypdma m<i,hi (F- 0_ Pitklrnl-Camhridgc, 1897) i. 
commonly known in Ihe JII'I trade as Ih~ M~xican n,d-kne;:d 
lar""I"I .. acooauJ,c of il. bright ~olour.tlion, ,I«il" bchav;our, 
longe,'ity and hMiine:ss in caplivily. it has be"" shipp<:d oul of 
Mexico in larg"n"mbcn;(Rcichlins 2003} fono:.,."",l", bel",,,,,n 
1984 and 1991 "key tr:t&T <hippM 3000 B $",ilhi miO Ihe UJ( 

and Europe_ Similariy, a cnmpany ba.<ed ;n Me~ico Ciry sh;ppcd 
200000 tannlula< inlo the USAo,'era 10-)'c:u-period. Thesame 
CQmp""y .Iso admittoo thal four out of five c"""""",iolly 
exploiled colonillS in !he Coli"",-Guerrero region, containing 
30 ()(l(I-40000 individuals c""h (bcforc cxploitation). had J:>c<,n 
stripped of their populations (Smilh 1994). Because of these 
a<'l ivities. P<lP\1W;on .,i7.'" h.,"o b""" aff""'cd ""d the .'po<: i"" ,' .. a s 
declared thre"lened . In Seplernber 1985, B_ ,milh! "",s officially 
placed on Appcnd~ ll oftheConvemion on Inlcmational Tmdein 
Endangeml Species (Clll:S) (Schultz and Scbultz 2009). 

)"""",¡ compilotion C> CS1RO 2017 

Tesmoingl el al. (1 997 ... 1mb) destribed Iwo new Speci~5 
of ",d_knccd Jar""lllla, (H_ a,mi,ha .. ",1 R_ 10m,"' .. ;') from 
Mexico based. On highly variabl~ ~xternal characttTS &uch a..s 
the colouralion Qf Ihe IcSS .ml car"P"ce_ 'In" spc:cirncns 
designated as holol)'peS wenJ Oblam"d from Ih~ pe! Jradc . and 
tncrefo", nO ex""t Iyp<l I""alil;c", \\ttc ]l1"ovi<kd WCSl (2005) 
""gg~Sl' ,ha! B. anni,ha ",,<lB. hamoriiareTn<f"ely colourmorphs 
of H. smUJ¡i_ ClllTCl1tly, 8. smithi io thonght to h.J¡ve" disj'Ulcl 
i!"'>8"'phic;a1 di,trihulion wilh one popul:otion in Ihe .,rue of 
C..Q1im:l, cxtcnding south~IY.',.rd.< into Michoac.m, .nd 
"""Iher pop"htion alons the coasl of the Stale of G,,~rr..-o 
(t<X'hlc,al. 19'iI9¡ 

SpecillS 'cwsification' allows scienlists 10 delermine Ihe 
rcl"mo!Uh;ps bc!wc"" spoc.ie<. ""d SJl<'<'ies ' idtntification' 
"11ows fOl" de!ennining which specimens h.J¡, .. been col1"",I<:<\ 
B.o,,"cvcr, taxonomic idemificalions are oftcn misdiagtloscd duc 
to phenotypic and genelic variability, and I:ock of diagnostic 
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'" 
r""lm", ofcertain lir~ Sl>ge< (Hebm el al. 2003) M<JTpholog)'· 
based idenhllcahoru of rnygalorooJph spiden are tiffie.. 
t(lllSuming .. m! problem:.tic f<)< <"""",1 ",>sons. [n """'y 
groups, spideJS can vary in appearar,,:e depending on !ife cyc le 
and g.::n,lcr. 11 L' diffi<ul! 10 i<kntify juveniles, which are Ihe 
moslahundant indi,-idurus atcertain times oftheyear(Oreenstone 
el al. 200$; l:ll"llocv e' al. 20(9) H..-ml ",,<1 Hcbtrt (2005) 
extondOO ONA bareoding 10 amehnid¡; and show tllat jI is 
poosil:>le 10 idrntify <pida f",m. ,~<ing .. shorl tr.gmrnt of tbe 
mit<.>cl>ondrial gene cQding rOl" cy1ochromc e QXidase I (COI) 

The traditiona\ l)NA baroode i< gt11cr .. tcd by amplifying " 
6SO-bp scgmcnt of!he miloehQndrial COI gene, usuaUy by PCIt 
(Sun el al. 2012). and hos becn 'óh<¡wn 10 be u$Cfitl in idrntifying 
spider speci", from around!he wor\d (e.g. Barren and I!ebert 
2005; Arncdo ami Fcmám¡"z 2007; Longhom el al. 2007; 
rete=n el al. 2007; Bl.goev el al. 2009; KUIltner and 
Agnruuon 2011 ; lIamillon el al. 2011. 2014; lJendriuon 
el 111. 2013, 2015; Montes de Oc. el al. 2íl16; Blagoev el al 
2016; OrtÍlt and Franck~ 2016). How~'·.".. a dilhnction mUSI be 
rocognised be"' .. eeJI lItepotentialofDNA baroodes fordefining or 
delirniting specios and !heir potential for idenlifying species. 
ONA barcodes should be encour;oged os • supplernent lo 
specios description and diaguoses. bul should 001 "'Place 
morphologieal doIa (\.Vill and Rubinoff 2004; Prendini 2005) 
Even i fdeb>te=in.s 'OOullhe ch:onct,," andcril"';;' for specios 
delirnilalion, mest taxonomists agree that evalualing several 
1in~ of ""i<!mee wilhin .. form:oli<e<l fr.lmeworl< iI the rn<:>6t 
efficienl apJll"O"ch lO defining roble<t sp""ies hypolheses (Panl~ 
p'1 al. 2015; H>rnilton ~t al. 2016; Or1íz ""d Francl<e 2016). 
For inS1MCe, morpho logical <!aL>, gcogrnphic di,tribll1iona! 
da!.>, ecolngy, beh.vi<>lIr "mUor phylogrnetically inf"",,"ti,",, 
moloc"l", markers can be oonsidcred conclIlTently to coostnlCl 
roble't LiXonomie hypothes~ using an integrative dcci,i<>n_ 
making process (e.g. Bond and Stockmao 2008; Hamilton 
p'1 al. 2011 , 2íl 14, 2016; Hendri!<.,on el al. 2013 , 2015). 

\\Iith inereasoo smUlU!:ling and difficulties in halting 
traffiekers. Ihe institutions responsible for spe.::ies wildlife 
protect;on in Me;Uc() h,,,"c j<>ined fOl"Ct's wilh Ihe ac.demic 
community to develop a project osin¡): ONA barcoding. The 
goal illO be able lo ;dent;fy species quickly and eflkiently 
lbe sc;enlitic division ofllte Fe<kral Polire and environmcntal 
protection .gencies, in collaboration wilh \he Thenlatic Network 
Barcodc ofLife in M."ie" (Me"bol). arecreating a gene!;e libr.uy 
lo fat:: ilitale lite i<!mti ficatiClfl of anima ls and plants by u sing endes 
made from kgDl<:nts oCONA (BWPM 2014). 

In an anemptloresolveknown problerns in morphology--based 
LiXonorny. a "",ision was wu:lertakcn of alllheBroclrypelma 1)"1'" 
specimcn .• of 'pecies ili:posilcd in EU"'f'Can colkcli"",:md of 
mat~.l d"fl'O.it.,d in the CQl""ción Nacional de Arácnidos in 
Mexico. 1114 provided the ba,is lO morphologkally difl"=ntiale 
red·lm<=!. lar>.nlula 'pccie~. DNA b;orcoding t""liniquos """re 
Ih"" nsed to idc,uifY H"tu;hYfWIJm~ red_lmocd <pecies and Ihei, 
re<pective delimila/ion •. P"",imony ami Ha)"<osian inf""",,,, 
analy<cs wore =ployed for phylogen"'ic atuly'i..; resull$ 
were cO<nl"'rcd with mOIphology as a StrOlcgy for bctlcr 
delimila/ion of M"cxican HJ'/Jcltypelm~ red_lm""d sp",ies. 111c 
present Sllldy TCSOI,"CS historieal .nd t.uonomie problem> wilhin 
thc Mcxican red·knccd tarantulas and clarifics gcographical 
distribnlions. lt is hoped that lItese findings will help creale 

h.,¡ter "'gllhlion' 10 ¡>rote<1 ;md C(ln""'·e lItese ""dangen:d 
specios 

Methods 

MorphoJogy 

Thc gen<r.tl descripli,·e forrn>l ,c'<;d in Ihe )lTCScnl sludy follows 
Mcndoz:¡ (2014), wilh SQlllcmOOificalioDS. All mcasurcmcnts are 
in millimel",' "nd wc'" I.krn ",ing an ocular micrQm"¡er on a 
SlcrCQmicrOSCQpcNikon SMZ645 (Nikon (nstrumcnts (ne., New 
York, NY) fo< $maller 'tno<1u"", and 3 digital c;oliper willt an 
elTor ofO.l mm for l","!!crstructurcs. Lcg aod palp nlCasllremcnts 
W",,", lakrn "long IhcdoTsocrntral ... is ofllte lefl sid~. Ocscriplion 
of ursal scopulae follow. Nrez-Miles ( 1994). Male paIpaI 
b" lb Itcd terminolngy follow$ !:lertani (2000). )Cscriplion of 
spermathoc. shape follow. the general f<>nnat used willt 
theraphosid.! (pér",,-Miles 1989; Benani 2001). In addilion. 
BrYlchy~lma sp""; .. posses.< • sderotise<! area below lite 
s~hoca. !h~ spermatheca baseplate describe<! and oamed 
in Ihis srudy. Foroonlparal;ve purposes, il is necessaryto obse .... " 
Ihe spmnallt..-ca in ,·entra! view (in prev;ous publieatioru. !he 
spermathoc. is usually drawn or figure<! from • dorsal view). 1be 
spc:rmatboca baseplatc is a sderotised plal~ loca!ed. bdow lite 
base of!he sp.."..lh""a. lt can be oompletely fuse<! (e.g. gene", 
Theraphosa n.o,.,ll, 1870 ""d .<¡qicopelma AllS$erer, 181S) O< 

medial!)· divided (e.s . genern Brachy~lma SinlOn, 1891 and 
Phtm"iClopUS Pococlc, 190 1). The fu",d b"'''Plate can be ~ wi,\" 
aslhe l¡a.<eofthe <JlI'1mMheC.1 orooly a r«hICM cenrral are.\, while 
~""h side oflltc dividal plO1lc c"" be nllm)w"rthan orequal 10 hlf 
Oflhe sJ1""I"TlU1h= b.1.<e""¡dIh 

The photogr_ph. in Fig$ 3-18, 24-36 snd 42-49 "'en; I.ken 
with a Nikon Coolpi~ SIO (Nikon Ine., N"cw York. Nl') V"R 
digilal """'era oouplal. 10 a 'tereomicrQ"op<: . )cscriplions of 
colours use !he standard namcs "flhe 267 ...,IOllrecntro;d.! of!he 
NliSITllCC Colo", Sy\tem (Mundie 1995) 10 ¡>romot" 
standardisati"n in coklur descriptions of live anirnals To avoid 
differeru:es of pen:<':plion in colour;otion Callsed by calibralion of 
lhe monitor, we ""tr:>cted Ihe ROa (Red, Oreen, Blue) code 3tld 
Pantone colour from photographs using Photoshop CS Live. 
The cyedropper 10<>1 was clicked OVe!" !he digiul image lo 
obtain lite ROa colour code in !he Se! f""'ground colour. and 
cross<choc.ked in !hecoloor librari .. fOl" lite Paotone solid coa!. A 
standard Cor ;llwninalion "as delib.:r>.ldy nOI established. as 
f[uore:scent and incandescenl lighting provide differml colollrs 
fo< lit. &ame sarnple. Habila! and Iabo!-~tory irnagcs were takcn 
with a Canon 012 digiul camera. IlabilO1l shots were uken Wlder 
na!ur.J ru.yligbl condilions. Labo!-~tory irnagos ""re tak"" willt 
" white ""ckgro"ml and illumination was provi<k<l hy One 
fluor<OSC=1 30-W lighl hulb h~ld -20 cm rr<)In lite specimen. 
Aflerthe HGIJ code w ... obtainM. Ihe real colourof!he <pocimen 
",a' inferre<! usingthe RGR c<><le"r colourC=lroid$. The r>.ngeof 
erh colonr ",,"rroid a.s JlI'",ci\""d by Ihe humaD eye i.< ,,;de 
enough to acCOllnt for """'" of observa/ion 

Abbrtviation< used in lite lexl are "" follo"'$. <Xular 
patterm: ALE, anterior Iat"".l eyes; AME, ""tmor median 
eyes; VME, po'lcrior median eyes; PU:, pú'lcrior lateral eyes. 
l<:gs ""d I"'lpi: d, dorsal; p, prohleral; r, n:tmlat<r.tl; v, n"tral; 
Rap, rctrolatornJ tibia! apoph~is; Pap, prolaterallibialapoph~is; 
PL, plwnose setae. Paipai bulbs, AK, "Pica! keel; PI, prolateral 
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inferior l ·""l; PS, pro1:oler.l superior l""t Olelic"""" cs, 
c..beliC<':ral bando SpenMtheca; Bp, spennathe<:rll !>aseplale. 
Spinno=t<: PMS, pOS1"';or median spinne"'IS; PLS, PO'leñor 
lateral spinnerets. In sp«.ies synon)m ies, we follow!he \Vorld 
Spi<kT C>lalOg (20 16): 1), describa!; t, 1"",sferrcd; m, ""'le; f, 
female. Prime!S: LCO. low eylochronJe oxidMe; HCO, het\vy 
cytochrom<: o~id,,-,e. Phylogrncli~s : L, lenglb; Ri, ",t""lion 
index; Ci, CQ1ISÍStCllcy indcx lnstitutions: MNBNP, Muscum 
N.tÍQn.1 d'Hi'toin; Naltrrdlc, p.n,; NHM, Natural History 
Museum, lnndon; SNMl', SCIlekcnt>cr~ Narunnuscum, 
Fr,mlfmt; CNAN, ('Alección NacKmal ru, Arácnido., México 
OF; UNAM, Univcrsidad Nacional AUlón<Jma de Méxi<>:,>, 
PROFEI'A (ftOronyrn in Spanish), Fcdrnd EnvirQnmcntal 
ProtectÍQn Agency 

T;¡x" 

Specimens were collectoo throughout the \:no",,, distribution 
of!h~ g<:nllS Brach}pe/ma in M""ico ",ith specíal alt~nlion to 
the Iype l"""lilíes (",hem possiblt). MaI"';al ,,-as fi.cd in 80"10 
ethanol. The lhinl leg On the righl si<k of et\ch spült,,. ",as Slon:<! in 
96% cthanol .1 -2rrc. Tissucsamplcsof16spccirnal' wcn: uscd 
Cor DNA eXlJaClÍon, ",presCllting eighl speeies oC Brochypdma, 
inc1uding SOTneidallifictl aslJ. annirha, H. smithiamlB. hamorii. 

'" 
Si~ lissuc s:unples of R. h"mDriI, hcof R. $mllhl, th"", cach of 
BrlUh}pelma albiftps Pococl.:, 1903, Brachypelma aurm"", 
Schmi,h, 1992, Rr"chypelma ba""'garren; Smilb, 1993 .nd 
Broth}pelma bochmó Schmidl & Klaas, 1993, Iwo of 
Brochyp"¡m" H"",; (S<hmid! & Kmc,<:, 1994) and Qn~ of 
B. a""ilha were us.OO in !his srudy. Additionally, two 
S<qllrncC$ ,,=<= rctrievc<1 Il-om GcnHilnl to u,<: OS O" Igrt>llpS 
for phylogcncüc analyws' J'salmopocus cmnbrldgei f'ococl<, 
1S9~ [JQ41245S1 J and ¿"upalaes""" C</mf""$rro114 (Simon, 
1891) [JQ412446.1), 'oo!h frorn the ¡ame ¡¡udy (J:Iriscoe el al. 
2013). \Ve obtainlOd ""iuc:n""" of mil<>::nondrial CO I fmm Ihe 
26 samplc¡ (Appcndix 1). Vouc.b~ ",ero dcpositcd in !he 
CNAN ""d ossigncd • unique nurnha (CNAN-A,-QO,¡;>:;>:x) 
Al! sequences ",ere gubminoo lo GenB""k, and acc<ssion 
nllmhers and SpOClITlCll infOTmation "re providcd m 
Table 1. rO. species diagnoses, molecular autapomorphies 
",en: obtainoo ",ith lbe f""c!ion nucDiag of lbe R package 
Sr lDER (Brown el al. 2012). Diagnostjc nuclooti<!es are 
coded .ttordinS lO lbeir relati'-e posilÍQn in the a1ignment 
(l-ó41), os defmoo in Table 2. 

ONA protocols 

DNA isolalion, PCR amplilication and r.ct:¡uencing " .... '" 
pc:rfo;mncd at Ibe LabomlQ.-io de Si't~má! ic" Molct"Ular, 

T.blt l. G<DBaok _'''»D cod .. r., ti .. " . .. rnpl ... d .... ,¡lfd iD ,h. Lab.rol.no do 
ShI.núlia 1'>1010< ... , (Zoolo?;ia) .. d" ] ... mu'o do B;.Joda, UNAM, Maico City, f,om 
,,·hkh D~Á .... . ..... " .. 1 .001 ><q'''''''ro r., ph)Io~,",'k . ... " .... . r ... ·.o 'I""'",;o,b< 

W'"IU JJr.u:hJI"I .. a Simo,," 1891 

hal,._ "" .. _/;" ... .d F ... p"Ú>"' .... "-""" >«¡"""" .. pubU.hr<l by !lr;,.,,,,, .. al. 
lOI3; 001, oyI<>c~ __ < .. id_ I;ju". ju..,nilo; ""bad., .. ~'ood"II; U., "",.,0<1 ,- ,- ~_ID OO. 

PraI,._ <_J~ lju" Un 441_SCJ.n JQ4114S$ 
t'up<JI"'I'1JV> CilM¡mtro"" 1 juv. Un 446_SC~ JQ4U4# 
eroc/lyp<lMo olN<q> " CNM-I·A>OQ3411 x-mlJ28 
erO<J.~o... ~I~ 1 ]U,. '2 CNM-I·AJOOi8J9 KT99Sm 
8To<hyp<;lMo ol~ 1 juv. '2 CNAN·AJOOi&SO )(1995391 
BrO<J.~iMa """,,,,,., 

" 
CNAN-AJOO3M& KmH48 

BrO<J.~I_ dUro""., Jjuv. '2 CNAN-AJOO7136 Km53il 
8T~lMoow"''''" l]u" 'i! CNAN-AJOO11~ xml3<n 
eroc/lyp<lMo batnIop""n, 

" 
CNAAA>OQ?ll l X-1991111 

eroc/lyp<lMo batnIop""n, 1 juv. 'i! CNM-I·A>OQ1161 X-199IJ91 
erO<J.~iMa baumgal"renl ,-, CNM-I·AJOOi8J5 KT995382 
8To<hyp<;lMo ~¡""" ., CNAN-AJOO11&S )(1995159 
8To<hyp<;lMo ~_ ., CNAN.AJOO11$6 ](1"9911j1 
BrO<J.~I_ boeJuouI 

" 
CNAN-AJOO78JJ KmH4J 

8T~IMo"",.",ff " CNAN-AJOOl614 xmSJlI 
8T~IMo¡"""",fI " CNAN·M)(liI6J ](1"995334 
eroc/lyp<lMo ~",,-,- " CNAN·A>OQil6S x-m1J18 
erO<J.~o... ¡"""MI " CNAN·AJOOi826 KT995381 
er(JCA~iMa ¡"'",MI " CNAN-AJOO7&27 K1995387 
8To<hyp<;iMa "",.MI " CNAN·T0900 ]( m5401 
BrO<J.~iMa _ 

" 
CNAN-AJOO7160 X-m5340 

Brodo~iMa_ 

" 
CNAN·AJOO7162 K1995346 

8T~IMo",,"~1 ., CNAN-A>Q041l 1 ](1"995375 
eroc/lyp<lMo ",,''''1 ljuv. ~ CNAAA>OQ1140 X-mlJro 
8Tochyp<lMi1 ... ,,,,¡ ., CNAN·A>OQ11 43 X-199S400 
er(JCA~iMa ... ¡rJol " CNM-I·AJOO71 44 K1995385 
8To<hyp<;b.w ... iMi " CNAN-AJOO1&n ](1"995114 
BrO<J.~iM<l_lrJol (""n¡'Jw) 

" 
CNAN-AJOOJ611 Km5l15 
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"" 
T.blr l. M;kI<hnodrlal c)-'o<hrumr' •• NI .... 1 (COI) I)~Á .... ,u ... '".r S_h}p<ima ,,,,;o,¡ , nd B,.n.»"bwM "" .. ",ii, . ... .nn~ , .... "od.o';,1o-

Dumbr,illi 'l"'1n (1-<'i41 ) .. td •• df.i¡; ..... "101«01 .. IntapOlnorprn... ro. 'P«'" m.~ooio 

COI mmNA. (nuel..."""" 1- 641) 

BrndljJ>€btol ,,,,¡dlt CNAN·A:OO? 14<1 (1::1"9953&5) 
erre! A TGGTGGGAACTOCGA TAAGAGTAA TIA TICOOGTroAGITOOGOCAGGTGGGTAGTI'TGTIGOOAGA TOA TCA TITGTA 1M TOTO 

"TTOTO ... C()(l(."!'CA1'()(."ITT()(lTCAffiA1'TITITT'T AT()()TA,A rocerA 1T'ITGATTOOT(l('l()ITTGOOM TTOOA TOTIOCCITTAA TÚA T 
GOOTOCTCCTGATA'T'G(;(;l"JTICCTOOTA TGM 1M lTTGAGT1TITGATfGITGCCTccrrcTITGTfITTGTTGA TI1TGTCGTCGITGAC 
TOA TGTIGGGGTIGGTGCTGGUI'GAACTATITATCCTCClTIGTCTTcrJTJGlTGGGCA ITCTGGGGGTGGTA TGGATlTIGCT A TITITrC 
TITACATITGGCAGGGGClTClTCTAITATGGGGTCTGTAAATITIATIAGAACIUTTITGMTATGOJTAGATCTGGAATAACMTAGAG 
CúúúTICCú I 1" I I 10 I {] 1 GOTC1ú1TCTT ti. TI !<CGACT "'1'TTTI;1TGITm'TOTCTTI ACC1\JlTI'TGúCT(".(',c,.QCT" rr"CfA TGTc.o.rro 
TCTGATCOOAATTITAATACTIC11 [1 [1 IGATCCGGCTGGTl300GGGGAACCCGTITIG 

1J~ "",,","i CNAN-AIOO3614 (KT99SlH) 
CJTCf A TAGTAGGAACTGCAA TGAGAarrA TI A 'I1'C(¡GGTIGAGTIGGGACAGGTGGGT AGJTJ ATIOOGOGATGATCA TITA TAl AATGTI 

"TTOTOACOOC'l'CATOCTrTOO1'OA lA" 1Tl1TJTIA T AGTAA T(lC..(::CA 1"T1'T(lA ITGOTQGGTITOOAAA TTGAA TOTTOCClTfAA TOA T 
OC.arocrcCTOA T ATOOCcrm:crco"" m"" l A" TTf(JAOTITTTOGTIOTI"CCfCCTTCTITGITCTrúTI'GA TITTOTCOTCOTT Me 
TOA TGTIGGAGTIGGTGCrOOATGAACGA TITA rCCTo.:TTTlJTCITcrTITGTIOOGCA lTCTOOAGGAGGGA TOOA TITIOCTA T1TITI 
CTlTOCA TITOOCTOOAOCTTcrrCT ti. TIA TGOOATCTOTAAJ\.1TIT A lTAOTACOOITITOAAT A TOCOA.AOA TCGOOAA T AACT A TOOA 
ACOOOTfCCTITOTTT(JTOTOOTCT01TCTTATfACAACTA1TTmTTOTf~,(".crooAOCTAlTACTATOTfAlT 

CTCTC"'TCGT AATT'fTMT",CTTCTITlTlTG'" TOCOCCTGGT<iGMG<iG",TCCI'(;TCTf(;TTT'CMC\TTIATTITC 

Instimto de Biologia, VNAM. Muscle tissue was extr.lC1ed from 
!he leg by removing -20mg of lissue. Genomic DNA ,,~ 
extrneted using tbe Qiagen DNeasy Tissue Kit (Qiageu 
Scient;,s lnc .. Maryland.. USA). following !he manufoclurer'S 
protocolo Th. ooncentrntion quality ofthe extractoo DNA was 
quantifl.:d wilb a .p«trophOl<>metc"r (Nanodrop 2000. lbermo 
Scientific, Delaware, USA) or visualisoo vi. agarose gel 
e1«trophoresis. DNA ampliflCation was performed using th~ 
PCR for Ibe mtONA haroodin¡ gene region COI. A .in¡le se( 
ofprimeTS w:os Ils"d;lCO 1490: 5'-GGTCAACAAATCATAA 
AGA"J"ATT • ..o-3', "'gdheT with HCO 2198 $' -T AAAClTCAG 
GGTGAOCAAAAAATCA-3'(Folmoeetal. i994) Thi<prim..
",t amplified a 710-bp rogion ofthcmitochondrial COI g.n~_ 

Th~ PCR ",""tion (100_8 ¡tL) c(>nL>ined 4S¡iL of 10x PCR 
buffer, 24 ~ofMgCI" 768 ¡tLoffOtWarrhndrevers<:JlTÍ"""""" 
9_6¡tLof ,lNTPs ""d 384)11. ofT",! polymcrase, U!<ing I ¡ti.. (>f 
theONA lomplate for e""h wnpl~_ The PC'R progr:>m for CO I 
was .. follow<: inilial dcnatw-,tion .194'C foe 2 min; 30cyclcs (>f 
dcnaturntion al 94 ' C for 1 min, anncaling at 48' C for 45 s, 
clongaúon at i2'C fOT 2min 30 $; followed by 7 min of final 
elongationat72'C. LOO 1490andBoo 2198 pri.merswereuscd 
fo. single-strande<! sequencing. The ""cura.cy of 8e<juences WM 
vcrificd by indcpcndcntly amplifying and scqucneing the 
oomplementary strands of a11 frngments_ Primer 8e<jUeru:es 
were remove<l aud complement:lry strands of DNA assemble<! 
inl0 cOllSensUS sequeru:es, ediled and cl:u:cl<ed for quality using; 
Geneious R8 (Kearse el al. 2012). Ir oomplementary strands 
disagr;:cd (exc1uding minor mismalehes). !he . ample was 
amplifie<! and 8e<juene<:d .gain 10 resolv" discrepancies_ 

DNA sequcncc alignment and p/lylogenctic analysis 

Sutic alignmenL< of CO I gato fragmcnts were gcncr.ucd with 
MM"'!" onliuc ,'<1"_ 7 (Katoh el al. 2002, 2005)_ 111c G-fNS -1 
str:>lcgy was <el.",¡cd, whieh Jl"rl"orms a glob.\l alignm..,t ba<ed 
<)n " fast Fouricr lrau_form (1'1") ,"ppruxim:otiou (K3toh et al_ 
2002). This met/lod is suitablc for iar&~ datascts comprising 
sequence. with relatively Iimitoo variation in length, i_,,_ few 

.hon Baps (Katoh el al. 2(05)- TIte ""otiug matrix ror uucleotide 
sequences was sel lo Iil'AM" 2. gap opeuing penalty to 153 
and offse( valu" to O. 

l'arsimony analysis of!heDNA seq uenee alignmenl (641 bp) 
was conduete<! wilh equal weighling using T)\,.'T ver. 1.1 
(Goloboff el ~I, 2<l08). wi!h Sectorial Search using /h'e 
replicahons as staning poinls for ","eh hit, Ratchel ("2000 
i(.-rations) with drifting (lOO cycl~s) and with fU!<ing ([,,'e 
rouuds; dumping fused suboptimal (rees 10 pre"ent clogging). 
Th~ m:u imLIJU nwn¡""-oftree< """ined iu m""""1' was 301XlO_ 

Wealso ,arricdout eay",ian infaence using McHoy", ,'.,.-. 3_2 
(Hu"l_beck ""d R(>uqui<1 2001 , RonquÍ$t ""d Hu"lsenb,,"¡, 
2003). The best_fining modd OfSeqUCllce <:\'olution wa.< ",1""tOO 
Ilsing jMod~lT""t ,'<1"_ 10_1 (Po<.>da 2008) in """onl:rnce \\;th 
the Akaike infonn."IlÍon critcrion, on the b3.<is of "",,ieh ~ 

GT«+G+ / modd w'", "Pplicd_ 1"e "".I}'Si. oomp~ fOlle 
M:vkov duin Monte CarIo models, Jl"rl"ormed rO' 10million 
grncraliou_ foe an UNA 8e<jucnce alignmrnt • . T<=s "'= 
sample<! cvcry 1000 gcncrntions aud Ibose ¡ample<! beforc 
SL>lion.,-ity WCTlO di'Cionkd as bwn_in_ 

111c rclati,"" support torea"h node in the topolOS)' obtaincd by 
the parsimony MIaIysis wasc.alculated in TNT, usin>:; 1000 jacl<
knife ¡u;cudorcplieatcs wilb bcuri.stic searcbcs consisting of 1000 
randonl addition sequel\CeS. followe<! by ten iternlions of tree 
bisection-reoonn"",üon, relaining one tree per iter.l1ion. Posterior 
probabilities M"e shown forthe Bayesian pbylogram obtained by 
the mitochoodrial sequence a1igrunents. 

Resulb 

Phylogenetic ilnJlysi$ 

An 3lignm.-nt containing 641 bp w3.' )lToru"'ed foe the CO I 
d..""",,. P.v<imony M~Iys<:S of these sequ.nc<:s rccov.red. 
thn:c most-panimonious trces . The ¡trid conSrnSu_, Ir« (L 
440, Ci: 0_6-16, «i : O_S(4) n"m·.red. the monophyly of both 
R. namorii .ud R_ smilhiwith highjack_lmifcsuppOT1; H. annitna 
was found neste<! in tbe /J_ $hIilh¡ ciado (l:ig . 1). Thc !rOO 

topology reoovered lJ. hamorii as a .ister species of the clade 
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Strict consoosus of 3 trees, Tree looght440 Ci 0.646 Ri 0.004 Jackri fil1] 1000 replicates (P = 50) 

100 

Ps.almopoeus cambridgei 

72 

Eupalaestrus campestratus . *-
97 Brachypelma klaasI7162 

Brachypelma klaasI7160 

Brachypelmaalbiceps3412 __ 

L::':'-{== Brachypelma alblceps 7850 • 

Brachypelma alblceps 7839 

89 

60 

Brachypelm a hamorii 7828 

Brachypelma hamorii 7163 

L.."--{== Brachypelma hamorii 7826 

Brachypelma hamolll 7168 

Brachypelmaauratum 7164 ~ 
Brachypelma auratum 7136 

Brachypelma auratum 3658 

Brachypelma baumgartenl 7835 * 
76 Brachypelma baum gartenl 7161 

Brachypelma baum gartenl 7151 

.-'9~5:....¡c:== Brachypelma boehmei 7833 

Brachypelma boehmei 7185 

Brachypelma boehmei 7186 

Brachypelm a srnithi 7832 

99 
Brachypelm a srnithi 7144 

Brachypelm a srnithi 7143 

Brachypelm a srnithi 7140 

Brachypelm a srnithi 4131 

Brachypelma srnithi 3611 

Fig.1. Strict coosensus ofthe trees obtained by parsimooy analysis of 641 aligned nuc1eotides from barcoding gene cytochrome c 
oxidase 1 (COI) ofthe mitochondrial genomes of26 samples fromnineBrachypdma species, with equal weighting. Jack-lmife support 
with percentages less than 100% indicated aboye branches. 

formed by B. auraturn, B. baurngarteni, B. boehmei andB. srnithi. 
AH Brachypelrna species analysed except B. boehrnei were 
monophyletic, but the interspecific relationships were not as 
clear, with sorne nodes lacking support. Despite this, COI has 
proven useful to identify Brachypelrna species and is concordant 
with morphological identification. 

Taxonomy 

family THERAPHOSIDAE Thorell 

SubfamilyTHERAPHOSINAE Thorell 

Genus BrachypeJma Simon 

Brachy¡x;lma Simon, 18 91 : 338. 
Type species Mygale emilia "White, 1856, by monotypy. 

Diagnosis 

161 

Bayesian inference analyses of the COI sequence also 
recovered the monophyly ofboth B. harnorii and B. srnithi as 
separate species, with high posterior probability: 0.996 for the 
B. srnithi dade and 1 for B. harnorií (Fig. 2). The topology 
recovered shows B. harnorii as a sister species of the dade 
formed by B. srnithi, B. auraturn, B. baurngarteni and 
B. boehrnei. In this analysis, the three samples available for 
B_ boehrnei recovered the species as monophyletic_ However, 
no resolution was shown for interspecific relationships in the 
group comprising B. boehrnei, B. baurngarteni and B. auraturn. 

Despite the differences between the parsllnony and Bayesian 
analyses, Brachypelrna species can be identified with high 
accuracy using barcodes. In both cases, B. harnorií is the sister 
species ofB. srnithi,B. auraturn,B. baurngarteni andB. boehrnei, 
although the relationships between these species require further 
resolution. 

Brachypelrna differs from aH other known theraphosinae genera 
by having plumose setae on the prolateral face ofleg I trocha::lter 
and femur and retrolateral face of the palpo Both sexes lack a 
plumose pad ofsetae on legIV femur. Metatarsus IV is 20-35% 
scopulated distally. AH tarsi scopulae areundivided. The femuof 
leg III is slight1y enlarged, butnot swoHen as in other genera. The 
male palpal bulb is distallywide and flattened (i.e. spoon-shaped) 
and comprises prolateral superior and apical keels, and a small or 
reduced prolateral inferior keeL Pernales differ by possessing a 
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.-_________________________________ Psa.lmopofJUscambridgei 

I-----------Eupalaeslrus ca.mpeslralus 

r-'O~~!.'{:::::::,Brachype!m8. ldaasi7162 
Brachypelma ldaasi7160 

0.996 

Brachypelma albi09ps 04j~ 

r-----'------i Brachypelma albiceps 7850 

0.733 

0.976 
Brachypelma albiceps 7839 

Brachypelma hamorii 71 68 

BrachYPfJ.!ma hamorii 7827 

Brachypelma hamorii 7826 

Brachypelma hamorii 7828 

Brachypelma hamorii 7163 

Brachypelma hamorii 3614 

Brachypelma smilhi 7143 

Brachypelma smilhi 7140 

Brachypelma. smilhi 4 131 

BrachYPfJlma smilhi 7832 

Brachypelma smilhi 7144 

BrachYP9.!ma smilhi 361 j 

Brachypelma boehmei 7833 

Brachypelma boehmei 7185 

'--'--¡;i:;~ Brachypelma baumgarleni 7161 ~ 
BrachYP9!mabaumgarteni7j5j ~ 

Brachypelma auralum 3658 ~ 
L'r--Brachypelmaauratum 7164 ~ 

Fig.2. Bayesian phylogrnetic hypothesis of641 aligned nuc1eotides from barcoding gene cytochrome e oxidase 1 (COI) ofthe mitochondrial 
genomes of 26 samples from nine Brachypelma species. Posterior probabilities indicated aboye the branches or c10se to nodes. 

siIlllle undividedlfused sperrnatheca, apically narrowed. Both 
sexes possess urticating type 1 and t)pe III setae; type III located in 
the dorsoposterior area and type 1 surrounding these. 

Brachypelma smithi (F. O. Pickard-Cambridge) 

(Figs 3-23, 42-45, :50, 51, :53-56) 

Ewypelma smithi F. o. Pickard-Cambridge, 1897: 20, pl. 1, fig. 4. 
Brachypelma smithi (F. O. Pickard-Cambridge, 1897): Pocock, ¡SI!}3 : 

103; Lochtet al., 1999: 198,fig.5. 
Brachypelma aMitha Tesmoingt, Cleton & Verdez, 19!na: 9, pIs 1 6; 

Tesmoingtet al., J9!nh: 2, pIs 7, 8, 11; Peten;, 2OO1l: 64, figs 205 207; 
Peters, 200!: 108, figs 428, 435, 436; Teyssié, 2!}¡ 5: 267, fig. 2. Type 
locality unlmO\Vll; species described from pet trade material. The type 
specimrns were neverdeposited in a museum, according to me aumors 
(M. Tesmoingt and F. Cleton, personal cornroonication) and the 
MNHNP curator Christine Rollard. Thus, they arepresumed to be lost. 

Materia! examined 

Howtype. :MEXICO: Guerrero: juvrnile $ (labelled as <¡l), Dos 
Armyos. H. H. Smith (BMNH 1143; also labelled BMI898.12.24.33). 

Other material exammed. MEXICO: Guerrero: 1 $, 2 <¡l, Mpio 
Acapulco, Dos Arroyos. 13.xii.2013, J. Mrndoza (CNAN-Ar007146, 

CNAN-A1OO7143, CNAN-ArO(7144); 1 $, Mpio Acapulco, 04.i.1965, 
E. Rivapalacios (CNAN-ArOO3086); 1 $, Mpio Atoyac, 27.ii.1984, 
J. G. Julio (CNAN-ArOO3434); 1 <¡l, Mpio Acapulco, 1O.vii.I979, 
M. Adams (CNAN-ArOO3435); 1 $, Mpio Acapulco, without additional 
data (CNAN-ArOO3594); 2 <¡l, donation received from private collection of 
J. Mrndoza (identified in pettrade as B annitha) (CNAN-ArOO4131, CNAN
Ar0(3611); 3 $, Mpio Coyuca de Brnitez, 29.viii.2015, J. Mendoza, 
R Ramirez (CNAN-Ar010281, CNAN-Ar010275); 1 $, 1 <¡l, Mpio 
Acapulco, El Quemado 14.x.2014, A. Ortega (CNAN-ArOO7897, CNAN
ArO(7896); 1 <¡l, Mpio Josue Azuela, 24.viii.2015, D. Ortiz, J. Baldazo 
(CNAN-Ar007904). 

Diagnosis 

Brachypelma smithi can be distinguished from aH other knOWll 

Brachypelma species (except B. hamorií) by the colouration of 
the carapace and legs: red-orange on the patellae, tibiae and 
metatarsi, and orange-black starburst striations on the 
carapace. The shape of the genitalia also differs in both sexes 
with the paIpai bulb beingstraightand broad, and the sperrnatheca 
trapezoidal. It differs from B. hamorií by the straight paipaI bulb 
having a broad spoon shape, a wider apicaI keel and the prolateral 
superior keel being not as elevated. It aIso differs in fue 
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Figs 3-9. Brachypelma smithi, male CNAN-Ar007832. 3, Carapace, dorsal view; 4, prosoma, ventral view; 5, opisthosoma, dorsal view; 6, ocular 
tubercle, dorsal view; 7, tibial apophyses, prolateral view; 8, tibial apophyses, ventral view; 9, metatarsus 1, prolateral view. Scale bars - lO mn (3, 5), 
8rrun (4), 5rrun (9), 2rrun (6, 7), 1 rrun (8). 

spermatheca with the sperrnathecal baseplate being divided and 
subtriangular. The sperrnathecal ventral face is also striated, while 
smooth in B. harnorií. Although similar in colouration, B. srníthí 
differs from B. harnorií by the absence of a cheliceral bando 
Additionally, the patel1a fiame pattem is more colourful than in 

B. harnorií, with brighter orange setae. The lateral setae are 
yel10wish along the length of the legs, while in B. harnorií the 
same are whitish, providing greater contrastwith the darker ar~as. 

This species can also be distinguished from other genotyped 
Brachypelrna by the fol1owing three diagnostic COI nucleotides 
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Fígs 10-18. Brachypelma smithi . lO 14 female CNAN-ArOO3611. lO, Carapace, dorsal view; 11, prosoma, ventral view; 12, opisthosoma dorsal view; 
13, ocular tubercle, dorsal view; 14, spennatheca, ventral view; 15 18, spennatheca ventral view of: 15, female CNAN-ArOO3611; 16, female CNAN
Ar004131; 17, femaJe CNAN-Ar007896; 18, female CNAN-Ar007904. Scale bars - lOrrun (JO 12), 2rrrn (14 18), 1 rrun (13). 

(n- 6): e (116), A (550), A (563). COI p-distances: interspecific 
aboye 4%, intraspecific below 1.5%. Brachypelma smithi differs 
from B. hamorií by an 8% COI p-distance. 

Brachypelrna srnithi is identified by possessing the following 
charaMer combination: male paipai bulb with broad spoon-like 
embolus; prolateral superior keel norma11y developed, thin 
and directed retrolaterally; pro lateral inferior keel weakly 
developed, better seen dorsally; and the apical keel strongly 
developed, wider in the middle (Figs 42-45). Embolus straight 
and wide along its length, one and a half times longer than fue 
tegulum (Figs 44, 4:5). Spermatheca semicircular or trapezoidal; 
ventral face striated. Spermafuecal baseplate divided, 
subtriangular, four times wider than its height (Figs 14- 18). 

Carapace of adult males orange; in females ahnost black with 
orange around fue border, with black striated pattem and orange 
around or ahnost orange with Ollly black caput area. Legs and 
palpi have dark reddish patellae, while tibiae and metatarsi 
have yellowish pink colouratiOll distally (see colour pattern) 
(Figs 19-22, :50, 51 , 53-56). 

Description 

Mate (CNAN-Ar007146) (Figs 3-9, 19, 42-45). Body length 
46.17 (not induding chelicerae and spiunerets). Carapace 
length 20.18, width 19.50. Caput not markedly elevated; fovea 
straight, 4.00 wide (Fig. 3). Eyes: anterior eye row procurved, 
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Figs 19-23. 1922, Brachypelma smithi, habitus; 23, habitat. 19, Male CNAN-Ar007832 in Jife; 20, female CNAN-Ar007144 in Jife; 
21, female CNAN-ArO0790 1 in Jife; 22, female CNAN-Ar007147; 23, deciduous forest in type locality of B smithi. Photos: J. Mrndoza. 

165 
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'" 
po~l.,-io< eye n;,w TeClI1".,d. Eye Si2";' .nd ;nl."."mhT di<'.""",,: 
AME O.B, ALE 0.77, PME 0.30, PLE 0.53, AME· AME 0.43, 
AME-ALE01', PME- PME 1.11, PME-PLEO.20, ALE-PLE 
0.33 . Ckular ruberc[e width 2.77 , length 2.33; dypeus length 
02' (Fig- 6). ubillm lrnglh 2.50, widlh 3.40, wilh 72 cuspule,. 
Maxilla inner oomer with -169 (le!!) and -166 (r;gII!) clIspllles 
Chdi=] promargm wilh 8 ( Idl) ~nd 9 (righl) lo;th (p",~im:.llQ 
distal: first 10 cighth largc, I1rsl IQ third latge, rQunh 10 siltth 
metli"rn, $C>"cnt h lorge, eighth 10 ninth small) . Slcrmun Irngth 
g.6(). Sigillac oval. first, ¡cc(llld and ¡hird pairs hardly visible, 
ro"crior ,igilla .me and" halftime.< ilS lrn¡¡lh fmm lhe mIIrgin 
(fiS. 4) Leí! fQnnula: N, 1, Il, (jJ Lcngth of lcgs ""d paIpai 
segrn<nlS(femu,-, paldl., libia, mc\al3<SUS, tOUSll$, ¡otal): J l7.IS. 
9 .97, l3.59, 14.21,9.35,64.30; 1116.09,9.1 6, 12.39, 12.96, 9.()7, 
59.67; lfI 14.78, 8.59, 11.66,14.81,812,57.96; IV 17.41,9.1 1, 
14.79, 18.55,984, 69.70. Palp, 11 62, 706, 10.12, -,4.29, UI}9 
Spinncrel.S: PMS 2.07 long. 1.50 apart; PLS 4 ,00 basal. 2.25 
nliddle, 3 .25 distaL Tarsi I- IV emirely soopl~ated. Melatarsus I 
dens.:ly &oopulaled. IJ densdy scopulal.:d. 1I1 65% scopulaled 
distaUy, IV 50"/0 sropulated distally. Tibia I witb N.'o tibia! 
apophys... normally de\'cloped. which originate frorn a 
connnon ba"". !'rolaleral apophysis wim ooe inner coni.al 
spinc; rctrolatcral apophysis almosl th~ same width along its 
lengtb (Figs 7, 8) Meta"""lIS I curved (Fig. 9 ). Stridul:uory setae: 
witb plt""""" Sd:<e on p"lr rr-och:rnte:r ""~ f"",urrrlm!at.,-ol face, 
leg I trochamer and remur prolateral fare. Chile10taxy (left side); 
p:olp f<mona Ir; p:otdla,o, none; tibi:oo I Ir; 11 2r,3v; rn 3p,4v; IV 
2p,3v, Ir; p:olp 2p,4v; m<utoni 1 2v; lf 4v; U( 2p, 7v, 2r; rv Ip, 
16v. Polp: =OOlu.' ,lriÚght wilh '" broadspoon shapc, pmlaknl 
superior hcl nom",lly dc\"clopcd, Ibin anddi=tM rmolatcrnlly; 
prolatcn.l inferior hd wc>k ly <kvdoped; apicalltccl strongly 
de,..,lopcd, wider in mcdially; openinR of Ibe cmOOI"s un Ibe 
prolatcn.l side, witb a conc,"vity jUlit bchind the opening Ih>l 
delimits lhe apioal k.el lxnJndary trom me rcmaining pan of 
Ihe emOOlus; cmOOlu$ apc~ slightly ,-",JJ"\Icd Tdrol>lcn.lly 
(Figs 42-4$) . Unicating SClae, 1)'pCj; I and 111 arrn.nglld in oo. 
dorsoposterior patch, black; type m located in an oval 
dorwmedial area extended towar<!s posterior; type I 
sum)unding Ihe type m ;vea, witb intermediates in transition 

a~;,s J:..,j,..""n types rn ""d 1 (Fig. 5) . Va";"tions ' urnrn>rÍ$ed 
in Table 3. 

C"lour pallun In li,'c spccimens, ",Iult males with 
rnodera!e yeUowish bro"n campare, juveniles and sobadu!!s 
light hmwn around the border .. nd bmwnisb bl""k 
dorsomedially; cl!elicerae dorsaUy bluish grey; "entral cmae, 
labiuIn, ml~illae ""d.<!er11L1In hm\\ni$h black; "bd<:>mcn dorsally 
bla.ck wilb lighl o¡-..,se sel.." \ 'e-ntrally brownish bla.ck. u,gs and 
p .. lpi: f<mor. bluish black, patdlOtc wilh a p",~imal dor-sornctlian 
dark reddish ornnge flam<>-shaped are:., distodorsa! parnmcdian 
light ycllowish rink ,,;th light omnge setae jatcmlly; tibi"" 
pruximal half blttish black wilh light orangc setae, distal half 
p,"l~ ycllowi'\h rink ""d metalar<;i bl Llish blad with light Or.\nge 
setae and " pinkish white ring at the te11l1inal end; tarsi bluish 
bla<:k (Fig 19>-

Female (CNAN.ArOO7143) (Figg 10-18, 20, SI , 
53- 56). Body l""gtb 56.4S (nol including cheliccrae and 
spionerets), carap>oce lengtb 24 .61, widlb 21.88 . Capll! not 
rnarkedly ele Valed; fovea recurwd. 5.00 wide (Fig. 10). Ey;:s; 
anterior eyerow procur.-ed, poslerior eye row recurved. Eyesizes 
""d inlerocular distances: AME 0047. ALE 0.72. PM:E 0040. PLE 
052, k\íE- AME 0.55, AME- ALE 030, PM:E- PME 1.40, 
PME PLE 0.17, ALE-PLE 0,52. Ocular lub",-de width 3.13, 
length 2.57; c1ypeus lengtb 0.53 (Fig . 13). Llbiwn 1engtb 3.35, 
widlh 4 .25, wilh 88 cUlipulc.<. M ... illOt inn~ comer wilh -198 
(Ieft) and -207 (rigll!) CUSpl~es. Cheliceral promar¡-: in wim 8 (le ft) 
and 9 (right) t""th (proximal to di stal: f¡",! 10 eighth large; f",t to 
IIfth I~ si~ th "",diurn. scvcnlb toninth 1 .. 1'&<'). Stcmwn lenRm 
10.6 Sigillae oval ; fi"'t, sccond ""d third poi", h:mily visible; 
po.<terior aigilla one<: its lcngth trorn Ibc rrwgin O'ig. 11 ). Leg 
formula: rv, 1, (1, tll. Length oflc8~ ""d paIpaI scgmcnts (fcrnur, 
palena, tibia, mctatarsllS. tarsllS, total): 117 .88,9.9~, 1336, 11.60, 
8.22,6].01; H 15.99,9.$;,1209,12.28,8.29,5822; HI 13.'4, 
911, 1113, 13.60, 8.23. ~HI; rv 17,43, 9.82, HAO, 16.8(1, 
8.80,66.25. Palp 12.45,7.46,1008, - , 8.10, 3809. Spinn=< 
f"MS 243 long, 2.70 apa.n; f"LS 4.60 basal, 3 .10 midd!c, 4.8~ 
distal. Tarsi I rv enhrely scopulated. Me!atarsi I and lJ entirely 
sCQpulated, l1J 6S~. scopu)ated distally, IV 50"/0 scopulated 
distally. Stridulatory setae; lacking. PIumose setae; on palp 

T.blo.l. S""'h}1"'bftah .... rii.ndS""'h}1"'_ ""w,; ... r;,, ' io:m. or ..... ,tD.DU .. ,i.·. tt..<1<I.B in ' .... ""'01 ..... "'· ... in 

... 1)' .. <1 
M .. """""", .. in mm; hypl" ...... "'P"'", •. " tito i •• ,,,,"2I __ mo"""""""¡ h'V .. 01 ",t"" Or"..,h c~.>nct<r; "'t .... t,ft ""~ rigr., 

o.idt valu<. ",':re taI:tn it ..... ir.dkot«! .. (kft-'right) 

Specimrn m .. =omonts 1Jrochyp<""" ""-"iI Broc~ ... i'¡'¡ 

Mal .. (. - Il) Ftmalos (. - 7) M.k.(n - 8) Fo.,.l .. (. - 7) 

,~- 459Q 51S< 51l] S<.l1 44U-<84(1 52-l1 5UZ 
e_o l •• 20,50--21.73 22 ,~ 1-23 ,SI 20,1 8--21.71 21.06---25 ,24 
Canpa.;;o width 1939--20.<14 20.61-21.'19 1947-2083 19.8G---22 .SS 
5'ont"'" t..-.¡th ~M 9.Z0 980--11.20 ~M-910 980 10M 
Stomum width 7.90--8.12 9.2O--'l30 76t)..7&O 9.20-44(1 
hbium kngtb 2.4J_2.70 2.67_B5 2.23 2.~0 J.OS_J .65 
t.o;umwidm H7-l.70 3 .~Q-.l A2 l .IO--l.43 3.60--4 .45 
CI1<!kv:>t ,,,,ti: (kltiJiJhtl 9- Il!tO--Il 8-918-9 8--919-10 8--1M-IQ 
tob;"t cus¡:rutoo 109-1J9 " 1J~ ~-81 u -m. 
MoxiUary ClUpui<:> (k~) 184-201I218--U4 277-3 121232-272 169--1 8l1155-- 1&6 194--265/152-244 
5I"m .. tt.",. k~m ""d""ty 100 '-25 0.97 UO 
Spctmatl:«. baso wi<lth S.50-<S.OS ~.3<l-<\30 
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lTOCIL1nI",- ""d r"",ur ",1rO"'1..al r;oc.., ami leg [ rnx:h""l",- and 
femur prolatfral faee. Cha.etotaXy (left side): femorn 1 Ip. H Ip, 
palp Ip;palell:oepalp lp;libi.>e [] 2p,5v; 1l1 3p,3v; TV4v;p~lp2p, 

7v, Ir; metalarsi 13v; \1 v; 111 Ip, 6v, 2r; IV Ip, 16v, Ir. Oenilalia; 
rused scmitiocuh r sperrnOlh<:"" wilh a single rttcpl;ocle SlTO!1gly 
sclerotised, yenll<ll faee is faintly strialed. Fou!" limes wider!han 
its hcigh!. Spt:nnalheco bascpl:de ,~,'i&d, sublrángular, almosl 
as higb as half tbe widm of il, base, na.rrowi.ng Ihe upper ,ide 
10""ards Ihe Ouler ,ide (Fig. 14). Variotlion: <cmitirtular or 
trnpewidal ,llape ",im ventral face vcry or poorly striated. 
liascpl"lc diYision can ''''Y in length (1' i8$ 15-18) Urticaling 
,etae: types I and 111 """,,ged in one dorsopo>t.nor patch, black; 
Iype 111 local"" in anoval dor-somedi"" ""'" cx1cnd«llopOSlerior; 
!'ype I setae 'UITOlInd me are;¡ ofrype 111 sme wim in tennediates in 
l,-ansilion .u-cas bch',ccn Iype.< 111 ami I (l' ;g. 12). Varialions 
swnmarised in Table 3 

Colour pallern. In liye ,pecirnc~. adult remal.,. witb Ihn:<: 
cMapac" panems: ( 1) greyish yellowish piok around tbe bordcr 
and behind the ro,'ea. wim starl>urst bluish black paU~m fmm 
fovealo caput (Figs 20, 51); (2) lighl brown around theborderand 
bluish black in dorsomcdian(Figs 22. 50); (3) greyish yellowish 
piok on almosl al! of cornpace excepl two longitudinal bl""k 
palches in me caput (Fig. 21 ), witb jU\'I,niles or subadullS lighl 
bro",n around me border and bro",nish black dorsonJedially; 
chel i~..., dorsally darlo; greyish bine; , . .,..11<1\ oo~"", labimn, 
maxiliae and stemlUll brownish black¡ abdomen dorsally blaek 
wilh lighl or.rnge ",1""" ,'enlrnlly bro",n ish bhtk. L"g< ""d palpi: 
femoro bluish b"'ck, p.1leUae wilh ~ prol<i!l"l.l! d<:>rsomedi"" lIWI 

d..-l< raldish onngc fuornc-shape<~ disl0d0rs:01 p""""edian a.a 
lighl yeUowish pink, with lighl orango set.., w.mUy; libiac 
proximal hlf bl" i, h bl>tk wilb lighl orango ""!loe, dislal half 
pale ycllowish pink and metalarsi blui.,h black wilb lighl orange 
,clac and a pinkish ""hile ring al Ibe lerminal end; larsi blui.,h 
black O'igs 53-56.1. 

OislribuliOl> and h~¡'ilal 

Brachy/Xlma smilftj is known fiom Ibe Pacific coast or 
('nJerrcn). We indicole on Ihe map Ibree localilie. from which 
we w"re no! ahle 10 review specim<:ns (La Laja. El Guayabito 
and T0m Colorada, <pccirncns were ohscrved by O. Ortiz. 
J Hino;>jo>a and V. Jiméncz respectively, pers. w mm.) 
(Fig. 61 ). Hurmws OCCur linda large mcb or Irc<o mots in 
deme thickels or vegelali"" of dry lhom roreslS and dcciduolls 
rC=Sls(l';g. 23;.111= ~no I'*'<$ or si\k al Ihe burmwentnmce, 
and tbe inlerior is ollen Dlulli--tunnelled. Tbe breeding season 
oocurs late in me wel ,",MOn ""d carly in Ihe dry se"o;on 
(Seplember lo Jan,,"')'). Egg saes are oonstructed in the drier 
winlermonlhs wilh youngemcrging and di.'pct"<ing in l'llc spring, 
j\lS1 befon: lhe oruel of lhe early sumnJer rains. 

RemJm 
The IYJlC ""'I"';al of R. smilhiw"" originaUy id""lificdas f"",>le 
by f. O. PickMd-Combridgc (1M). Sehiapclli and C"""",hman 
in<pecled Ihe spccimcn in May 1968 and no!i"".! Ihotl il ",a, nol • 
female. Iml an imn\.\mrt "",l •. Smilh ( 1994) oonfimJed Ihal me 
hol<:>typc: was aj",'enik _ le ""d n"tkscribcd Ihe ,pecics u,ing 
an OOult fenlale dcpO>iled in tbe NHM wim tIw eodc 
BMI393.l2.24.33 aud with a male from tbe lluU·\Villiams 

'" 
ooUe<l ion wilholll • calalog"" nllmbcr. H~'e,''''-, wh"" Ihe 
tnr.lerial deposiled in tbe NIIM was crosS-<lxamined rOl" this 
sllldy, ,',e round IhOl lh" Cotlalogll" nwnbcr BMI898.12 .24.H 
was in faet assigned lO lhe holoType and no olher spec.imen was 
fOllnd labcUal wilb Ihal nllmbcr. The 00,,11 male Smilh Ilsed lO 
rede&::ribe the spec.ies oould nO! be Iocated. NIIM curato!" Janet 
Ikttalon i indicalal lhal il "' .. , nOI possible 10 fi nd ""y re gistralion 
ror tbose ipeCimC'llS. and tbat tbey are pnmlJnably lost. Based on 
Ihe n-dcsttiplion m><k by Smilh (1994), il is ""parenl lhal Ihe 
spooirnens he used be\ong lO E. hamQrli and n01 E sll1i1hi. 

Br.}(:h~llI1d rumoriiTesmoingl, Ck'lon '" Verde~ 

(Fi!, 2~ 41 , 464'>, 52, 57 60) 

Brdch>P"bow¡"'",orliTosmoingl. CkIoo &: Vordez. IW1a: 9. pb 1 6; 
TOUI1OO:gI" dI.. 1mb: 3. pis 9-11 

E.."M<. _1t~1 (F. o. P'-ohni.C:oornhrids<; IS97), R'''"", 1993 , 13, ngo 
17, lS. pI . ~. ñt> l-(ó("",,-d....¡;f, ... I'-,,,,) 

8rd~bow ""ilh; (1'. O. P"","'¡.c.n~. 1891) : H_ock &. 
Hanrock. 1989: 44. Ii.¡::. 39 (mi>Kla:rifi"'lioo); Schmidl. 199" .... : 10; 
S<~.nUdt, 1992b: 14, fipl,4; S<b";ol~ 1993: '1, 'L¡:. 1'lO;S",'- 1h, I~, 

170. figs ""0-9l-6; Tesmoingt " di .• lmd: 9. pi. 2. fiS· 2 ¡J); 
TOUI1OO:gI" dI.. 1mb: 4. pis 10, 11; Sd:ruidt. 1997: 19.4 191; 

Pelen. 2000: 72. Hp 233. 236, I'<tus. 1003: 123. f~. 3lO. 312. 313: 
S<~.midt, lOOJ, 153. f,C' lSl, 1-84: T.)-..,-.. lO15: ;:73. Ii.¡::. Z 
( mi>,-0I."1;,,,,. I'-,,,"-» 

Material exam;ncd 

fJt()OPt· jI,I,)ti"", CcN"",: ~. jI,Ipio. TO<01I>OI; $ .~ü.2QI3. O. U""", .. 
G Cor.Ir<1U, 1) ano. (CN~N:rl)9(J(l). 

ou.., , ... ""rl.:Il ~<J. Mai<o: ru_: I &. MiMo Toooman. 
l->i201Z.!l.Gor<,.Il.lIij""'""", O. ano.(C,,"-N,M:t0361 4), 1 9. Mpio 
C):,hma, lO.<'- .20 I!, H. r",>"" ll. IGjn .... ...,n, 1). Oo-U (CN¡\J-' .... u004779); 

1 ~,Mplo Toccman. hii.2011. D. Ontz. D. 8am.1<0., G. Cootrer.lo (CNAN. 
,1..007163, CNAN.A.oo1t:!"J; I J. MiMo T"",""",", l.<'-i!OIj. 1). ChI!<. 
1). ¡¡...,.¡ro, O. C<ort"."., (CNAN.MlO11<i8); I J, Mpi<> M ....... ';U ... 
;v.2O(I4, 11fT (CNAN·""O IOZ7S): I J. Mpi" M>n:02rj ll,, 4 . ';'-.~Oll. 

D. o.tt. D. Banales. G. eon .. _ (OlAN-ArllI0277); 1 J . dom.lioo 
roc<i..-.d Iiom]>JÍVlIf< roIko::llon "f 1. Ma:dcü (CNAN·MOO3616); I J. 
Mp;" 3->'-;.2013, 1). Orti>:, D . B>n>I.~ O. Cor. __ (CNAN.MOO18Z7); 

1 ~. Mpi<> I'.I>nzarjUo. 4.xii.20lJ. D. Oniz. D. Ilam.l.., G. Coctrer.Io 
(CNAN.MlO1I7l); 1 9, Mpi<> 11 km SE de Colimo (CNAN-MlO1810. 
CNAN-AIOO7872. CNAN·MlO1871~ I 2. JI.1pÚ>, Toc<m>.n. 2 ,,U'-.2012. 

E. Cl<oy". E. l!ij""" ...... D. oruo (CNAN·Arl)O?S71); Jal""", ! ~, Mpio 
""'~ lO .• clOn.!l. Go>ro,.!l. Hij"' ... ...." 1). (hti>; (0lA.N-A..oo7874. 
OlAN-ArllI0279); I J, Carrtta:o <_ Colma y ¡.Ii>ro. conrt<,. ColiJno. 
Cd. V ... ,.;., h'-i'-.Zooa, A c..v ...... ~ M. Il. 01"," (CNAN,tuOO>425); 
Mlcho"",b" 1 &. Mpio Lá=o C2rd0na.. &.xi.20Il. G. Vilo (CNAN. 
MOOllMl); 1 J . Mk±<>rin,Mpi<> AquU, G . Vila (CNAN-MOOlIíS9). 

Oi;j[Jnosis 

Rmcltypelrna hornm;i can be distinglli<hed from .'lll olhcr Imown 
8mclrypelrna sp""i~ (e~tq>1 8. smilM) by Ihe oolo""'I;,,n Q( 

Ihe legs, wilh y~lIow·omngc p.1lell.\., tibi"", ~nd metatar<i; in 
addilicm, IJ. hamo";i diffen; in Ih<: shape of genitali. in bOlh 
~es wim palpal bulb C!tn'M ""d shon, ""d <11"'1TlUlho"" .'l 
"'linde.! Ir.tpa.oid shapc. DifTcrs f",m R. s",ilhi by !he n>rTOw 
et,r"."" =0011111, Ihe prol'llornl superior hcl bcing ","ortor and 
,torsally wida-, ami Ihe ""icol kcd bcing slighlly &"dopcd 
Also, E hamo";; difT~ by tIw ~pennathcea vcntral fa"" beinS 
'-DlOOlh, and lhe spennamecal basepl'le being elliptic. AIlhough 
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Figs 24-30. Brachypelma hamorii, neotype maje CNAN-Ar007828. 24, Carapace, dorsal view; 25, prosoma, ventral view; 26, opisthosoma, dorsal view; 
27, oculartubercle, dorsal view; 28, tibial apophyses, prolat=l view; 29, tibial apophyses, ventral view; 30, metatarsus 1, prolateral view. Scale bars - lOmm 
(24 26), 5 rrrn (30), 2rrun (28, 29), 1 rrrn (27). 

similar in m1rmr~t.ifm, H hnmnrii rliffers rrom R ~mithi hy t.he 
presence of a cheliceral band (better seen in recently moulted 
specimens). Patena fiame shape not as colourful as in B. smithi, 
wiili diffuse orange or black setae around fue fiame-shaped 
patch. Lateral setae along length of legs whitish, contrasting 
more with darker areas; the sanIe setae in B. srnithi are more 
yellowish. This species can also be distinguished from other 
genotyped Brachypelrna by the following eight diagnostic 
COI lludeotides (n-6): A (11), G (116), e (203), e (254), 

G nO:'i), A nSt'í), r (475), T (470). rm r-ilistan~es· 

interspecific more than 7.8%, intraspecific less thm 0.5%. 
Brachypelrna harnorií differs from B. srníthí by a 7.8-8.0% 
COI p-distance. 

Brachypelrna harnorií is identified by the following character 
combination: male paipaI bulb with narrow spoon-like embolus; 
prolateral superior keel shorter thm in other species, thin and 
directed retrolaterally; prolateraI inferior keel weakly developed, 
directed from dorsal to ventral, better seen dorsaIly; apical 
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Figs31-36. Brachypelmahamorii. 31 34, Female CNAN-ArOO7874. 31, Carapace, dorsal view; 32, prosoma, ventral view; 33, oculartubcrcle, dorsal view; 
34, spennatheca, ventral view; 35, 36 spennatheca ventral view of: 35, female CNAN-Ar010279; 36, female CNAN-ArO 10280. Scale bars - 10 rml (31, 32), 
2rrun (34 36), 1 rrun (33). 

keel smaller than in other species, short and thin (Figs 46-49). 
Embolus tapered along its length, but widening at the apex, and 
slight1y curved dorsally (Figs 48, 49). Spermatheca rounded 
trapezoid; ventral face almost smooth. Spermathecal baseplate 
divided, elliptic; five times wider than its height (Figs 34- 36). 
Carapace in general black with orange setae on border, with 
cheliceral band in most of specimens (see colour pattern for 
variation). Legs and palpi with deep orange and pale orange on 
patellae, tibiae and metatarsi with orange yellow/white setae on 
distal (Figs 37--40, 52, 57--60). 

Description 

Mate (neotype) (CNAN-T0900) (Figs 24- 30, 37, 46-49). Body 
length 51.54 (not induding chelicerae and spinnerets), carapace 
length 21.73, width 20.36. Caput not markedly elevated; fovea 
recurved, 4.00 wide (Fig. 24). Eyes: anterior eye rowprocurved, 
posterior eye row recurved. Eye sizes and interocular distallces: 
AME OAO, ALE 0.70, P11E 0.33, PLE 0.67, AME-AME OA3, 

AME-ALE 0.17, P11E-PME 1.17, PME-PLE 0.13, ALE-PLE 
0.30. Oculartuberdewidth2A7, length2.20; clypeus length 0.27 
(Fig. 21). Labium length 2.63, width 3AO; with 139 cuspules. 
Maxilla inner comer ~184 (left) and ~218 (right) cuspules. 
Cheliceral promargin with 9 (left) and 11 (right) teeth (left 
side, proximal to distal: first to third large, fourth small, fifth 
to ninth large; right side, first to third large, fourth small, fifth to 
sixth large, seventh small, eighth to eleventh large). Sternum 
length 9.20. Sigillae oval; first, second and third pairs hardly 
visible, posterior sigilla once its own length from the margin 
(Fi~ 15)_ Leg formula: IV, 1, TI, TIL Length oflegs and paipai 
segments (femur, patella, tibia, metatarsus, tarsus, total): I 19.13, 
9.81,14.72,15.72,11.12,70.50; TI 17A5, 9.38, 13.75, 15.21, 
9.83, 65.62; III 15.61, 8.85, 12.03, 15.80, 9A6, 61.75; IV 18.93, 
9.58,15.33,19.13,11.66, 74.63.Palp: 12.51, 6.92, 11.21,-,4.66, 
35.30. Spiunerets: PMS 2.37 long, 1.67 apart; PLS 4.50 basal, 
3.50 middle, 4.15 distal. Tarsi I-IV entirely scopulated. Metatarsi 
I and TI entirely scopulated, III 65% scopulated distally, IV 35% 
scopulated distally. Tibia I with two tibial apophyses normally 
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Figs37--4l. 37 40 Brachypelmahamorii, habitus; 41, habitat 37, Neotypemale CNAN-A1{I07828, in Jife; 38, female CNAN-Ar007874, 
in Jife; 39, female, in habitat (Colima); 40, femaJe, in habitat (Michoacán); 41, deciduous fores! in Colima, habitat of B hamorii. Photos: 
J . Mendoza (37,38), E. Goyer(39, 41), G. Vila (40). 



23 
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AK AK 

Figs 42-49. 42 45 Brachypelma smithi, male CNAN-Ar007832; 46 49 Brachypelma hamorii, neotype male 
CNAN-ArOO7828. Left paIpaI bulb: 42, 46, dorsal view; 43, 47, ventral view; 44, 48, retrolateral view; 45, 49, 
prolateral view. Scale bar- 2mm. 

developed that originate from a connnon base. Prolateral 
apophysis with irmer spine half its length; retrolateral 
apophysis same width along its lengtb., apex slightly cllrved to 
prolateral (Figs 28, 29). MetatarsllS 1 c1llVed (Fig. 30). 
Stridulatory setae: with plumose setae on palp trochanter and 
femur retrolateral face, and leg 1 trochanter and femur prolateral 
face. Chaetotaxy Oeft side): femora 1 Ip; palp Ip; patellae none; 
tibiae 1 Ip; TI Ip, 3v; lIT 2p, 3v, Ir; IV 2p, 3v, Ir; palp 3p, Iv; 
metatarsi TI Ip, 4v; III 2p, 7v, Ir; IV 9v. 

Palpo Ermolus with narrow spoon-like shape, slight1y 
c1llVed to dorsal, prolateral superior keel short, thin and directed 

retrolaterally, prolateral inferior keel weakly developed directed 
from dorsal to ventral, better seen dorsa1ly, apical keel short and 
thm. Openmg of the embolllS on the prolateral side, a concavity 
located just behind the opening delimits the apical keel bOUlldary 
from the rest of the embolllS. ErmolllS apex strongly c1llVed 
towards the retrolateral (Figs 46-49). Urticating setae: types 1 
and III arranged in one dorsoposterior patch, black. T)pe III 
located in an oval dorsomedian area extended to posterior; t)pe 
1 setae sUlTOund fue area of type III setae with intermediates in 
transition areas between type lIT and 1 (Fig. 26). Variations 
summarised in Table 3. 
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53 54 55 56 

Figs 50-60. Brachypelma smithi . 50, female (CNAN-Ar007147) carapace; 51, female (CNAN-ArOO7143) carapace; 
female (CNAN-ArOffll44). 53,LegI; 54, legII; 55, legIII; 56, legN;Brachypelmahamorii. Female (CNAN-Ar007874). 52, 
Carapace; 57, leg 1; 58, leg II; 59, leg III; 60, leg N. 
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C%W" pattenr. In li "e sf""'imen<, .. k,ll rn:ole< wiln 
carapa.ce lW!t greyish red around the border aod behind the 
f(,,"~a, n",ldish blad fi-om lhe rov,"a to ""Pul; cltelic.,-"" 
dorsally brownish pink; "entra] cm"e. labium. maxillae and 
strn-lllm bro,',nish bl:odr; al:>domrn ,k>"",lly bl:otk witn lighl 
greyish yelk>wisJ¡ brown setae. ventrally brownish blark. Legs 
and p~lpi: rcm<mt blatk, patdlote wilh a proxim:.l Homc-<ili:opcd 
dorsomcdian area de<'[l orange, di>todorsal para.median are" pale 
o"an gc ye llo"', wi tn bIt"'TI i.,h pink ScUoe l:otrnolly; tibiao pro x iTrutl 
half roddish bl..,k wilh brQWllish pink SClac, di>tal half pale 
o"ango.ydlow wilh brownish pink sct"", "mi md .• lOl1li roddish 
bl..,k wilh brownish pink SClaC and a ycllowish whitc rin& at lhe 
taminal emi; tarsi bl:ock (Fig 37). 

F~mal~ (CNAN_AtOO7874) (Figs 31- 301, 38, 52, 
57---6) . H.ody lcngth 53.70 (no' including chdiocrne and 
spinnereu), carap..,e length 21 .81, width 21.78. Caput 001 

rnarkedly "levaled; fO"ea slnigbl. 5.00 wid.: (Fig. 31 ). Eyes: 
anterioreye row procurved, posterioreyerow recurved. Eyesizes 
and int;:roculardil\allce<: AME 0.47; ALE 0.67; PME 0.47; PLE 
0.70; AME- AME 0.63; A..\oIE- ALE 0.37; PME PME 1.40; 
PME-PLE 0.20; ALE--PLE 033. Ocular luberclo widlh 2.83. 
lenglb 2.33; clypellS length 0.50 (Fig. 33). Labillm length 335, 
widlh4.35 with 92 cuspules. M""illa inncroorncrwith -241 (ld\) 
and -277 (right) cll5pules. Cheliceral promorgin wim 8 (lefl) and 
g (right) l~eth (proxim:.110 distru; finllo se,·..,th medi L"n, ... ,,,,,tn 
large, eigJrth mediwn; fint medillm, secoud 10 mird !arte, fourth 
lo eighlb medilHn) Sl=lun l..,gth 11.20. Sigin.., oval. ""'Ond 
and !hird pai", hardly visible; po.'terior sigilt... one and half iu 
l<ngth rTOm lherrurgin (Fig. 32). Leg fQrTl1ut...: rv, 1, (]J, 11. Ltngth 
of logs ..,d palpa! Segrn¡:nL' (femur, p3tella, tibia, mCClW$\IS, 
1""\I$,tolol): f: 16.65, 10.39, 13.22,1242, 8.32,61.(10; 11: 14.8a, 
9,42. Il()?, 1 US, UO, 55.22; 111: 14.09, 8.8\' ILl7, 1241, 
8.S0, 54.98; IV: 1728, 964, 13.S5, 1723, 9.43, 67.13; poIp: 
1240,7.63, s.n, - 10m, 3S.n Spinncrets: l'MS, 237 long, 
2.17 .p>rt; PLS, ,.25 bM~I, 300 middle, 460 disl~L T ar,i l_fV 
enlirely &copulaled Mctatwsi 1 a.nd n cmirely soopulatcd, ¡Ir 
6S%scopulateddistally, IV SO"/o5cOpulated distally. Stridut...lory 
seta. lacking; plumos<: setae on palp trochanter ..,d femur 
nlIrolateral raee. and leg 1 trochamer and remur prolaleral faee. 
Chactotaxy (1e1l side): femorn palp lp; p3tell.., palp Ip; libiae I 
lp; 112p,2v; m 3p, 6v; IV 3v; rnelalarsi I 2v; 11 2v; lll2p. 4v. 2r; 
IV Ip, 8v, lr. Genitalia: fuse<! rounde<! lrapezoid spennalbec" 
wilh a single slrongly sderotiz.:d receptado. ,·..,tral fae" aImost 
smooth, five limes widcr!han its heigbl. Spenua!heca ""seplale 
divided. elliptic. as higb as halflbe width of iu base. outer sidt: 
sligh,tly .maller lhan inner (Fig. l4). Variation, semicircular or 
trapeZoidal shap< wilh.., incurvalun: in Ihe upperedge. Ventral 
foce .mooth. B,..eplate division Catl '111)' in length (Figs 35, 36). 
Urticating se!ae, l)'pe< 1 atld 111 ;u-r.rnged in Qne dOI"Opo.'t"';or 
pateh, block; typc 111 looate<! in an oval dorsornedi.n ,.,."" 
e~l"",ted lowank posl.,-i<:r, l)'l'" I SllITI),mding are:o oflype Hl. 
wilh inl~at.s in transition .""'-"$ bctw""" typ<s 111 and 
1. V:oriatio"-' slunrn:.nsed in Table 3 

C%W" parte,.,.. In Hve spo:imcn_, adllll fmu les wilh two 
c""'P""<= p~ltcm" (1) ¡"-ownish pinl< :oronnd Ihe borda and bl .. <:k 
dorsomediJllly, jnv"" il", and $llbadulL. """'" pattcrn (l'igs 31!, 
39); (2) p:ok or""ge-yello,,' " round the bonlcr and b<:hin,t Ibo 
fovca, wilhstarlmrst black panem frorn fovea 10 C:OpUI ('l'ig. 40); 
chelicerae dorsally ligh,l bluisb grey wi!h two bro".nish pink 

chdic=>1 b;mds (not all Sf""'im",,' h,,,,, cle,,,ly visible bands, 
tnOr<l readily &<:en in R:<:emly moulted specimens) (Fig. 52); 
,,=lr~l co~ae, labilun, m:uillae ""d "emulO broWIlish blacl; 
abdomen dorsally bt...ck with ligJrt reddish brown setae, 
v=lrally ¡"-owni<J. black. Legs ""d palpi: fcm"", bb.ck, 
p:otellae wilb a proximal dorsomedian <leep orange ftame.
shapcd are:o, distod<><-sa! pamnedian 3rt:> p:ok "",ng.::_ycllo", 
(spccirneus of somo populaüons only prcscnl pale orang.,. 
yellow 0Il distal h.lf of p:oldla) wilb brownish pink set"'" 
latcrnlly; Tibiac pro¡¡i!nal half black wilb browni~ pink setae, 
dislal h~lr ligh,l <mtngc-yellow wilh bro"TIish pink sel"" and 
mctatarsi blatl< wi!h bro",n~ pink selae and a ycllowW! 
",hile ring al the terminal rnd; tOl1li black with a fcw dOI'ó.,1 
browni.h pink se"'" (Figs 57-60) 

DiS/áOOlion and h,,¡,,¡,,¡ 

Brothypelma haml>ri; ~ kilo"" frem !hesoulbemMexK:anstates 
or Colima, <Qulh"", blisco ami !h~ l1Onh_"..,'tem "0;&>1 or 
Michoacán (Fig. 61 ). wbere it oo:urs in thom and decidllous 
sccond.>ry rOTe'U (Fig. 41 ). h is a fOlSOri:ol sl""'ie< whose 
modified o.- sclf-<lxcavaled burrows can be foulld undcr fallen 
108-<' l..-ge mch "",llarge trcc TOOU among thomy bnlSh or tal! 
g:m.o;s !hielcU. Hurrows do nol ha,'~ 3rt Y sil k MOlIlld Ihe ""lrMo" 

R,;.mrks 

TIte typc 10cality of B. hmno";; is unknowu, aud Ibe spocíes was 
dc<Gribed ti-Qm pel trndc rn:otC1Í.\1 (rc"""lingt ~I al. 1997a). Thc 
type specimens were Ilev.,- deposite<! in a museum ami, 
"''':ording 10 Ihe alI!horn (pe'" comm.), 3rtd to MNHNP 
curalor Chrisline Rollan!, !hey are lost Bocame of !he 
t""onomi., conrusion betw<=! R. hamo";! and R. $milhi alld 
Ibe absellce of comparative material, we bereby designale a 
rn:ole neolype (CNAN-T0900) 10 clarify !he taxOIlomic StaltlS 
of B. hamon'i. Based on our evidence and key fe¡,tures such as Ibe 
rn:ole p:olp:ol bulb, th is sl""'i""", match.s the originru deseription 
or!he sp«.ies. 

Sehmidt (1992b) was Ibe fint to nolice difTercn""s in the 
morphologie31 fe.. lllrCs of!he n\.11e and fern:ole SC)[IIal 0I'Il"'" or 
what he thought "'''-' }J. smil;';. Ho"-cver, due 10 tne l:otk or 
infonmlion .oout thc precise collocTion sitcs oflho spccimcus he 
h>d id hand. he mistakollly desttib<:d tne malo bulh and 
SpctTlUthoc. of iIIlolbcr specios as !hose of B. $milhi, !riggcnng 
.. C&'lcatk of subscquent =. We bdie\'e tha!.uthor-s $1!Ch as 
Smim (l~), Tcsmoingt el al. (l 997a, 19976), Peten; (2000, 
2003), Schmidl (1992a, 1993, 1997, 2003) and Tcyssié (2015) 
inC01Toclly identified jJ hamQrii spccimeus ,.. belonginS 10 
R. $"';,hi 

DÍ$<;ussio" 

W~st (2 00~) """"ione<l h:oving """" many ""loUT ""d donal 
p3llOITI v."';''IIion~ in H. smi/ki, :mdconsid.rod!hM 11. ~tttti/k~ and 
R. ¡'~mo,.ij ,,-..re de<cribedb:o<edon."perfiei.>lch:oncl~ . He.\so 
srrcs.scd Ibe n""d ror m or<: """,fuI .nd profe.o;sio""l taxonomic 
sludie' to soh'e the q" ... tion of "" rUnu Hn\lS wh.1 COnstihJloS 
~ \'alid _pedes in 8mch)'pelma. 

TdOJIIoingt<1 al. ( 1 997b), in Ibeir<k>eription oflhe rn:oleprup:ol 
lrnlbs of B arlflima and B. hamO';i, madc it possible to readily 
ideutify me red_knee tarautul. Ibey ""d determine<! as B. smith/ 
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Fig.61. Map showmg records of Brachypelma Me:xican red-lmee tarantulas in Colima, Guerrero and Michoacán states. Triangles, B hamoYii; squares, 
B smithi. The dad: black Ene represrnts the Balsas Rivcr basin. 

According to this description, the maJe paipai bulb of B. srnithi is 
curved and tapers towards fue embolus. They also mentioned that 
fue shapes of the bulbs of B. srnithi and B. hamorií are fairly 
similar and without notable morphological distinguishing 
reatures. This description fits perfectly with specimens from 
Colima and Michoacán, hut not with those from Guerrero, 
especially those from fue type locality of B. srnithi. It is thus 
apparentthatB. srnithiwasmisidentified and therefore incorrectly 
referred too N otwithstanding, fue description of B. annitha 
mentions that the male paIpai bulb is essentia11y straight, 
composed of a pear-shaped bulb narrowing slightly aboye (or 
pas~) the embolus. This consists of a much larger bowl-shaped 
embolus than in what Tesmoingt et al. (1 997b) incorrectly 
considered to be B. srnithí. In S1llllmary, their description of 
the male copulatory apparatus of B. annitha matches that of 
the true B. srnithi from Guerrero. Therefore, our results confinn 
thatthe red-mee 1aranhllas from Guerrero are B_ smithi, and that 
B. annitha is the same species, which therefore becomes a junior 
synonym of B. srnithí. It is also dear that the populations from 
Jalisco, Colima and Michoacán are B. harnorií. 

The geographic distribution of B. srnithi was previously 
thought to be disjunct by Smith (1 994) and Locht et al. 
(1 999). Two main populations were reported: one in Colima 
and Michoacán and the other in Guerrero. Due to similar 

colouration between specimens from Colima and Michoacán 
and those from Guerrero, it was ass1lllled that they belonged to 
the sanIe species. However, these two populations do not come 
into contact for two distinct reasons: the Balsas River basin 
(Fig. 61) acts as a geographical barrier separating the species, 
and populations of B. baurngarteni and B. boehrnei are found 
between these two areas (Fig. 62). Our phylogenetic analysis 
utilising mtDNA proved to be a highly useful complement to 
mo:tphological data and was able to reliably identify Brachypelrna 
species. However, the observed phylogenetic relationships and 
dades may change with the indusion of nuclear data. 

ONA barcoding 

Mo:tphological identification of organisms requires experienced 
taxonomists. Incomplete identification ofien occurs when 
important mOlphological features are damaged as a result of 
improper specimen handling (Chan et al. 2014). Molecular 
markers, such as COI, may provide species boundary 
inforrnation in certain taxonomic groups and consequently 
have the potential to be a rapid and efficient means to 
delineate and identify species (e.g. Chen et al. 2011 ; Hamilton 
et al. 2014). Unfortunately, molecularidentification ofspecies is 
fraught with the same constraints and inconsistencies that plague 
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Fig.62. Map showingrecords ofBrachypf'lmaMe:xicanred-knee, flame-knee and red-legged tarantulas in Colima, Guerrero and Michoacán states. Triangles, 
B hamorii; squares, B smithi; diamonds, B baumgarteni; stars, B boehmei; circ1es, B aural!i1?J. The dad; black line represrnts the Balsas River basin. 

morphological judgments of species boundaries (Ortíz and 
Francke 2016). However, most taxonomists base their 
conclusions on a suite of complex morphological characters, 
rather than relying on part of a single gene (Will and Rubinoff 
2004). \Vhile it is tille that DNA-based methods are not 
demonstrably more objective, accurate or useful than 
morphology or other sources of phenotypic data for species 
identification (prendini 2005), DNA barcoding is a very useful 
technique that, together withmorphology, field observations and 
collection, allows for better definition and delimitation of species 
(Scotland et al. 2003 ; Slowik and Blagoev 2012; Hendrixson 
et al. 2015). Furtherrnore, in the particular case of tarantulas, 
molecularmarkers allow forthe correct identification ofjuveniles 
and females, which are traded much more frequently than adult 
males. The use ofnon-destructive sampling techniques, such as 
the removal of a single leg and cauterisation ofthe wound, render 
this approach quite feasible (Longhorn et al. 2007; Hamilton 
et al. 20 11 ; Hendrixson et al. 2013). 

Our phylogenetic analyses of the COI sequences using 
parsimony and Bayesian inference corroborated the 
monophyly of B. harnorií and B. srnithi, with B. annitha 
nested within B. srnithi, and B. harnorií as sister species of all 
other red-legged Brachypelrna (Figs 1, 2). This result confinned 
the need to redefine the species that forrn the Mexican red
kneed tarantula group, based on mOlphological and molecular 
evidence. The other Brachypelrna species from the Pacific coast 

ofMexico (B. auraturn, B. baurngarteni and B. boehrnel), which 
are geographically distributed between the B. harnorii and 
B. srnithi populations, also present concordance with the 
topologies obtained with the phylogenetic analyses. Although 
we consider that the morphological evidence is good enougi to 
justify the delimitation of B. harnorií and B. srnithi as distinct 
species, with B. annitha as ajunior s)TIonym ofthe latter, theuse 
ofmolecular characters ofthe barcoding gene COI has enabled us 
to provide a more robust dataset to support this conclusion. 
Most DNA -based theraphosid species delimitation studies 
have been primarily done with Aphonopelrna Pocock, 1901 
within the United States (Graham et al. 2015; Hamilton el al. 
2011 , 201 4, 2016; Hendrixson et al. 2013, 2015; Wilson el al. 
2013). Other DNA-based studies indude the South American 
Grarnrnostola Simon, 1892, with which taxonomy has been 
problematic due to the morphological homogeneity of its 
species (M:ontes de Oca et al. 2016), the poorly studied group 
Bonnetina Vol, 2000 (Ortiz andFrancke 2016), and asingle work 
on the CITES-protected genus Brachypelrna Simon, 1891 using 
exuviae to obtainDNA (petersen et al. 2007). These studies show 
strong differences between the current morphology-b2.Sed 
taxonomy, and the evidence from molecular and ecological 
data: in Grarnrnostola and Bonnetina there are species that are 
diffi.cult to separate using only morphological characters, but by 
using molecular characters can be identified with more certainty 
(Ortiz and Francke 2016). Hamilton et al. (201 6) mentions that 
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me limilali"". of mlONA ha,-e I=n ,¡ocumenl",¡ e;xlensi,,,ly; 

spe<::ifically, gene treelspeo:ies tree inrongn.ence and me 
Mploid, n<m-rec<>mbining IL\hm, of me mol<ClJle, ",im 
nltONA ~nting only One panicular ~uealogy OUT of a11 
pos.sible "';Ih;n • genomc. Ho"'""vcr, Pel~n~' al. (2007)show$ 
lbat although DNA barcodes do not capture me dynamic process 
of e,-olulion nor TCf\eet Ihe prcci<c interrelationiliips ,..ilh;n • 
group, mey can providc lcgi¡lators ",imin a (rn,rncwQrl,;: whcn 
cn""t;ng protott;on la",_ • . This CQuld I"",sbte into gre>la "'CCC$S 
in prosccuting th~c invol\..,.j in tho illegal pel tradc_ l! i¡ agrecd 
that mt[)NA " l""e is ins"fticicnt fo.- pn-ci'e <peci"s delimitati",,; 
howcvcr, il can be uscful fO' idcntificat;on if me findings 
()Qrr<:Spond ",-ith morphological evidrncc_ In me p~t case. 
we support tbe use of molecul..- markers rOl' idenlificalion of 
Hrodrypdma 'pccieo_ 

With tbe taxonomic status now eJe..- ""d coneise 
delimila!ions .el for lbe populations of Guom:ro and of 
Jalisco, Colinu ""d Michoacán, further protection gtralegies 
can nOw be implen=l<:<!. Th<: el • ..- demarcalion betw""" me 
two .pccies of Mexican red·kneed l""",rulao has an inlportant 
signiflCanc.: in helping (O estab\ish lbe eorreet idenlilicalion of 
s¡¡ceies lbal are illegally traded and tbat are difficu lllO identify at 
a gJanc" by PROFEf'A officials. who are n:.poosible for me 
protection of filUna and HOJa in Maico. The Iw-oode marker COI 
for Ih"",, !:.r.u1lul .. pro'-"'¡ to be sumei"nt for CQrra1 species 
identification Thus, it may be a useful tool for pnwenting black 
m:ux'" 1""le and Teinlrodllcing ta,..""tul.., inlO me right 
distribution :vc.u. a"""u.., of thi •. We an .>Iso ""'" ting a 
gen"';c libI3ry of Mcx;ean 1"""'''IIM OS p>r1 of me Wildlife 
l:Jorcodc Proj""l in M""ic<:>, 10 be \L!M ll$ a ",f"",nce for lbc 
autho.-itics rcspons;blc f<:>T specico conscnr.olion 

COI\servation iS5ues 

c rrES is the most important intcm.t;onol CQn"enti"" &aling 
wim wikUifc consct'\·alion. nlO fundamenlal CQncepl t>chind 
CITES is to protecl aod control lhe inlernational trade of 
orgatlÍ$DlS mal m:>y be threatened O' cndaogered in aoy of me 
signalory C<:>lUltries (Schultzand S<:hultz 20(9)- However, despite 
increasoo recognitÍOfl, thes" trade meas""", do nO! necegsarily 
benetll wild species. Mo",,:wer, it is <:>fi"" difftcult to ass..ss m~ 
consequenceg ofsuch mea>ures as me criteriausoo to m""" hSling 
decision.! ine lude littl. C<:>n.!idc¡-.t ion (if an y) of whether plOpoiled 
trnde measures will be effa:tive (Hurton and Dichon 2(00). 
Whil. lbere M,"~ been ntunelOUS revilions lo lbe lillingcril.rU. 
!hey.tin focus almosl eXc\llsively on tbe biclogical and lrildc 
Status or me sp«ies and scarcdy lOuch on whe!hcr!he Jisling 
witl benefit tbe conservaliOll status of me species (Dickinson 
2002) 

At sllSmin"ble I.,,,els of ron5umption, both wild li fe and 
people ben"fit fT{)m lrild,,_ G11lnling peopl" .., economic stake 
in IllÍldli fe provic\es Ihe be.1 incent;"e for ,,,,,,fui 'Iew,vd<hip 
of specie< am! habital.S (Carey 1999). N",erth"le$$, ",;Id 
populalions ofTed_leggcd tarnnrul.\s are now d.i:elining_ Habitru 
dcslruction combincd wim cubunJ bi,,-, '<go'ilLlt m= spiders 
aud a ""Ir of ""on<>m;e inleresl in tboir eon""rvation h,w" le<! 
to lbe eurrent pr.ctiee ofblling t""'ntula, lhat are fOlmd ;n fidd. 
or houses_ Ta.nlIllulas are s""n as hannful creatures in many local 
conuounities . One negative resllll of the Bmchypelma C ITES 

li<1ing has I=n a <lecn,a>e in me sllpply of $(Ime spe<i.s, 1,,:.<Iin8 
lO increasod degirability aod thus demand. This has encowaged 
lhe de,,,lo!,,,,,,,,t of a bbcl rrw-Iret, ""hich SInllGGles prol<cted. 
species botb locally and abroad (Reichlin~ 2003) . A study On tbe 
concept ofronlrollcd harvesting in Me;xico i, ncccs"")' as th"", 
is currently no pro,-ision to enable &ustainable exploitation of 
su"". rcsoHrce(López amI j~igo 2009)_ Unforhm~{cl y, o,"erthe 
past f"",' ycars, al lcast 3000 spocimcns ofMoxican tanmrulas 
weTt rcpor1cdly sent to EHropc"'- the Un;ted StalC$; moSI "'''''' 
red./otced ta.nlll1nlas (}>ltOFbI'A, Wlpub. data) 

I{cd_kna:d I,.ranlula< .", among me ten mo<t trallickcd 
animal spooics in Moxico (}>ltO~B'A 2009). lbcy are 
colkctcd f".- pmfit by pwple in nccd to sustain memsch-cs 
and tbe-ir families (S<:hultz and S<:hultz 2009) Unfottunalely, 
cOlledors di.'lurb me habital and do not >Ilcmpl 10 "". intain 
gusTainable harvesling prac!ic .... Traffickers pay the colla:tocs 
lroWld USS2 3 !Iollars Jll'rtarnnlula. whichear. besoldforup (O 

USS200 doll .... on lhe international market (lnecc 2012). Large 
lratlS of l:.ud are pilled from e~Ca,-aliOD ofbum::" .... Ilabitru is 
funher IoSl during tbe rainy .... "'" dne lo landslidc •. The 
lraflickelS bave wtiquc methods of facilitaling illicit tt-.mc, 
oflen hiding rat-anmla .pecimens in photognophic film 
contain~rs. small plaslic tubes OJ pIMtie bags (BWPM 20]4). 
The aninlals are crarnmed againsl ea.ch o!her and many die due lo 
deh,drat ion, in<llfftcient <pacc during mo" lting OJ suffoc:otion in 
Iheir own exllviae (Rojo 20(4). Sometimes me orange.red 
marlrings on me leg< are c<wcred up ",ilh black m:uxcr in ~n 
anempt lO JlU' Ihcm off >$ non_prol""te<! .pede .• (R.. West, 
person>l CQmrmm;catÍQn)_ 

Vcry linlci.. Imo'''' a\¡out me c:ou""rv.\IÍon smttl$ ofM"" ican 
Hmclr}pelma spccies, cspecially mose rcslrÍcted to iOTcOS 

part¡cular!y vlllnc-rnblc 1(> o".,.-.,¡:ploitaTion_ In g,,"cl1l1, 
t"""'tlllM teml (O M'-C clumpat distributions ;n "",,11 iOTcOS 

with spooific $(Ii! typcS, and are 'eommon' only sporadicaUy 
3ttQSS the;T enli", gcogr"f'hic range_ Thcse faclOTS \e.lve mcm 
vulnerab lo lO nontral gtOCMSTic cvems (Keich\in~ 2(03)- One of 
lheaulhorsob:served lhis dnring the hnrricane _son of2012 13, 
when tbe Maie"" govemmem reportee! senous envirorunell1al 
dama~ and changes to me tlow of ri,-.,.-s along tbe Pa.cifie roas!. 
The coast of Ou..-rero was ooe ofme """"1 heavily affecte<! a!'eag, 
with ""l"nsiy~ lIooding oftbe Papag.yo Riyer nearlyeausing tbe 
complete destruction oftwo B. smilhi populations 

Until a thorough ass"ssm.:nl iI Wldert""eo of lbe 
environmental, legal, social and econornic factocs impacting 
On wildlife lr.ode in Mexico. mere is hUI. lhat can be done (O 

de\'elop ,""""",fuI manag"",,,"t .lnItegies and species 
conserntion initiali,·.". In addilion. il is .sseotial (O e.>r.p1ore 
omer non-subtractive "",,"omic endc.vonrs stICh as tOllrwn, 
wildlife o~ation Or <ale of capti,-"'¡"-"'l .nirruls to ¡>Tovidc 
altcnt.>ti"" ineo""', for \oc.1.1 C<JntmUnilie< and lO a"oid fU1m ... 
d:orrull" to wild popu!ation._ t~~l b"""trr-s ilioultl .>Iso be 
indude<! ;n the eon,eryation .'trnlegic_. of Mcxican ",d·lmood. 
t"""'tuIM k) support meir efforlS to b",,,d and reíntegnote 
larnnrulas in Ihoir IL\rurnl di.,triblltion rangC$_ 

Th¡, pUbh'''¡""", .-.quiren .. ", of"'. pt.J) ~""'" ",¡n"" I""tnm 
of J""" Mendoza al !ho p~ en e .. "".. Bio~ of 1110 
Univcnid>d N",ion>l AU1Óoofll> d< Mé",o (UNAM). N 1Iw:b 1h< 
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Nocioo.a l do Ci<ncia y TO<:11OIoflo (CONACY1) ro, provi<Iin¡: fimltci.ol 
.. ~_ <)f h;, "",tq.d""'" .... di .... "",11 .. lb &""',. m¡";~ I<w • 
........m: ... y .. !te Musaun N.1i(IQI d'I!i$IO"" N.""" lle ;" l'Uis, . ' !2II<C 

¡w,.'HNP). 1heN.rurallful<>ryM_ inLooldori.. Uniled Kinfdom(NHM) 
.00 tho S<nckcnba¡: N.1UJmU>eIlII1 in Frulfun. Gerruany (SN~tl') . w. 
Ut ..... 1.,..<1 IIe<;<>!orj. a..ri$>;nc 1\<>I1ml, !;I;,e.¡\",,,, 1.<"' .... p.,.... ¡lE"' ond 

Jul;. Alb ..... .n f<.o-prnvid;n, ..,""', ., th. !yp< or.<! h;,l<)ric.1 o¡>«o¡""'n •. Sr_ 
Longhom and RlIy Gabriel ore lII>cted rO. tt.e~ ... i>lance :md hospitaliry 

d"""alM' • ....- ... y '" Ilun>po. W" lb .. .\< v;,gu,ia L"", r .. h .. . uppolrl 
'" tnvd. '" Eun>po. A, ........ 1."... ... /Orher ......... ..,. d'uri,-t "",Ircu~ """ 
• • .d Al, j .......... > O<.~ feo- P">";~;nt v.'uoblc _r." <al on "';;07 
ven;"" of ti:< JIlOIlilloCJÍpl. 1M thanb ti:< ID<rnba> of tho IabontoJ)' of 

OO1C""""'<>p' (CNAN) ........ ' OUJ>?"" and ... '>I2n<e "" "dd "'po. "" "'"".l<, R. lUmI .... J Hinojo<>, E. ][;jn>m_ .. .d I!. ÚO}-r7 fu, tt .. " 
..... " .. ",. dwirtt. f",ld lripo. ¡""'11" "r h,-, Opcdme •• ond h>Mot ""'''' 
kindly provided by EmnunueI. ÚOY'" ond Guillormo Vtla . W •• ",,_ 

EImIlllI\Id Oo¡.~f fOJ bir.(lUlgo ",'isio:o 0Ild ,al.:abl. oommt:I\,.. w. lIIso 
thocl< the «!il<ln llId =i< ...... t<It 11'.,,, ,'¡1iuI n:odin¡ ond ," .. hable 

""", ....... rh <pot¡""'", ....,,,, ""'oe~ urft<, ",i"",M,,, <»110<';'''' p<rrni' 
FMJr·017S •• ulhori....:! by StMARNA T f...-o.c..- F .• 'm-.d .. no!",,"'"' 
pro;m ..... lIIlpponed byMEXBOLofCONACYT (proj«l2510&3) and tL: 
Wildlif. n=<><lo " "'jo«;n M<xÓ<O. """'~ by (''''''$lo'. ú.,b.' Imp>d 
A"·"'¡'. !Id .... " "".,.. _. ,*,,, ,, .. 1 .. ,h.! t>bo,-alOO-;o ?-<><>l0l¡i' 
Mol<rubr.I~UNA¡'¡. 
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Capítulo 2 

 

 

Taxonomía y Sistemática de Brachypelma: nuevas 

implicaciones para su conservación. 

 

Sección 2.1. 

Artículo en revisión enviado a:  

Zoological Journal of the Linnean Society 

 

Systematic revision of Mexican threatened tarantulas 

Brachypelma Simon 1891 (Araneae: Theraphosidae), with 

description of a new genus, and implications on conservation 

status for its CITES-listed species. 

 
 
 
 
 
 



33
 

  

f 
1 , , 
J 
i 

1 .. 11 
:; •• 111 

'F' .h~~ 
• 0" l .•. .! !. 

1OoI·~ 
~ " ; ,Pi· a .. t = Fr i 
:¡:~tt 
H~¡ 
] ili ,.J 
! E P 
~H' i];i 
.. oli~! 

1 
! , , 
1 1 
hi 

• ! 

JI ' 1 

, 

U 
11 
l ' 

jI 
,1 
" !j¡ 
1 

" li' ' IIíj!jil! 
dlJll1!ílli id 

íd¡'ll,¡lj ,11 
f!l'Ij ¡J]_ illi' ri 
1'11¡ 11,111,lt t ¡h',l lfH Ij"j 'd f',"·JJ!1'¡ li 11, !lilljl!f1l¡ 
}'¡·j,J

iJ
lljlljij¡ l1J1 1 li.ll1l., 
1 

• 
"' ¡ . 

¡~ , 



34 
 

SYSTEMATIC REVISION OF MEXICAN THREATENED TARANTULAS 

BRACHYPELMA SIMON 1891 (ARANEAE, THERAPHOSIDAE, 

THERAPHOSINAE), WITH DESCRIPTION OF A NEW GENUS, AND 

IMPLICATIONS ON CONSERVATION STATUS FOR IT’S CITES LISTED 

SPECIES. 

Systematic revision of Brachypelma within new genus. 

  

JORGE MENDOZAA,B & OSCAR FRANCKEB 

 
APosgrado en Ciencias Biológicas, Universidad Nacional Autónoma de México, Av. 

Universidad 3000, C.P. 04510, Coyoacán, Distrito Federal, México. 

 
BColección Nacional de Arácnidos, Módulo D planta baja, Departamento de Zoología, 

Instituto de Biología, Universidad Nacional Autónoma de México, 3er circuito exterior, 

Apto. Postal 70-153, CP 04510, Ciudad Universitaria, Coyoacán, Distrito Federal,  
Curn:lsid:zoobank.org:author:7BA11142-CBC1-4026-A578-EBAB6D2B6C0C 
Dcorresponding author: nomeireth@hotmail.com  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:nomeireth@hotmail.com


35 
 

Abstract. 

Brachypelma includes colorful species that are highly sought for the commercial pet trade. 

They are included in the CITES Appendix II. We present phylogenetic analyses using 

molecular and morphological characters to revise Brachypelma. We include all curently 

known species within the genus. Our results agree with a previous study that shows the 

non-monophyly of Brachypelma. Both phylogenies strongly favor the división of 

Brachypelma into two smaller genera. The first clade (Brachypelma sensu stricto) is 

formed by B. albiceps, B. auratum, B. baumgarteni, B. boehmei, B. emilia, B. hamorii, B. 

klaasi and B. smithi. The species included in the the second clade (Brachypelma sensu lato) 

were transferred into their own genus Tliltocatl gen. nov. and its formed by T. albopilosum 

comb. nov., T. epicureanum comb. nov., T. kahlenbergi comb. nov., T. sabulosum comb. 

nov., T. schroederi comb. nov., T. vagans comb. nov and T. verdezi comb. nov. Both 

genera can be differentiated by their coloration and by the shape of genitalia. We 

considered as nomina dubia: T. alvarezi, T. andrewi and T. aureoceps. We transfer B. 

fossorium to Stichoplastoris. We discuss the implications of this taxonomical changes for 

CITES and for the Mexican Law for protection of wildlife. 

 
Key words: Brachypelma, new genus, mtDNA, tarantula, conservation, CITES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



36 
 

 

Introduction 

Tarantulas (family Theraphosidae) are the world’s largest and heaviest spiders. They can 

inhabit in almost every terrestrial ecosystem (with exception of polar areas), but they are 

mainly found in tropical, subtropical, semi-arid and arid regions around the world. They 

can be found from sea level to 4000 meters of altitude, some even inside caves down to -

800 meters deep (Bond et al. 2012, Lüddecke et al. 2018, Mendoza 2014a). According to 

the World Spider Catalog (2018), there are currently 967 described species. Many of them 

are colorful in appearance and docile in captivity, making them attractive pets for collectors 

(West 2005). Some of the most appreciated by enthusiasts are those of the genus 

Brachypelma due to their longevity, size and nice coloration. Because of the high demand 

for specimens of Brachypelma smithi (F.O. Pickard-Cambridge 1897) in the late 80’s, and 

with the concern that they might be in danger authorities placed this species on Appendix II 

of the Convention on International Trade and Endangered Species (CITES). Then, in 1994 

to prevent the same problem from araising with other Brachypelma species, the total 

inclusión of the genus in CITES Appendix II was proposed (Smith 1994, West 2005). 

Later, the World Conservation Monitoring Center (1996) evaluated and included B. smithi 

as a near threatened species in the International Union for Conservation of Nature (IUCN) 

Red List of Threatened Species. In recent years, the Commission for Environmental 

Cooperation has been working with authorithies from Mexico, United States and Canada to 

generate and implement action plans to promote the legal, sustainable and traceable trade in 

selected North American species that are listed in Appendix II of CITES. These actions 

were developed based on the information compiled from consultation with stakeholders. 

Sixteen tarantula species, comprising one from the genus Aphonopelma and 15 from the 

genus Brachypelma, were selected as “priority tarantula species” and are the subject of one 

of the action plans (CEC 2017). 

 

Currently, there are 18 described species of Brachypelma ranging from Mexico to Costa 

Rica (Smith, 1994, Locht et al., 1999, Gabriel & Longhorn, 2015, WSC 2018). Of these, 13 

occur in Mexico and 12 of them are endemic to Mexico. The most northerly species is 

Brachypelma emilia (White, 1856) found west of the Sierra Madre Occidental mountain 
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range in the states of Sinaloa, Durango and Nayarit. This highly colourful species is a 

fossorial burrower whose habitat ranges widely from the drier coastal thorn forests and 

savannahs, through the palm transition forests and wetter inland tropical deciduous forests, 

up into the higher and cooler elevations of the pineoak forests (West 2005). The 

southernmost species was Brachypelma embrithes (Chamberlin 1925), which is found in 

Panamá, but Gabriel & Longhorn (2015) transferred this species to the genus Sericopelma 

(Ausserer, 1875). This is the reason why actually the southernmost species in the genus is 

Brachypelma albopilosum (Valerio, 1980) from Costa Rica 

 

Although correct species identification is a fundamental component of many biological 

investigations, taxonomic expertise is shrinking and is being overwhelmed by demand. The 

correct identification of a species based on morphological characters can sometimes take 

too long or can be impossible for certain life stages like immature spiders, or even for 

members of one sex (Greenstone et al. 2005, Blagoev et al. 2009). There are also some 

problems in the identification of species in groups with similar patterns of convergence or 

morphological conservatism (Hebert et al. 2003, Locke et al. 2010, Niemiller et al. 2011, 

Hamilton et al. 2014, Hamilton et al. 2016). Theraphosid spiders are known by having 

simple genitalia and tend to show relatively low inter-specific and relatively high intra-

specific variation, which have revealed widespread patterns of homoplasy among 

traditional taxonomic characters (Raven 1985, Goloboff 1993, Pérez-Miles et al. 1996, 

Pérez-Miles 2000, Bertani 2001, Bond & Opell 2002, Hedin & Bond 2006, Bond & Hedin 

2006, West et al. 2008, Hendrixson & Bond 2009, Bond et al. 2012, Guadanucci 2014, 

Hamilton et al. 2014, Perafán & Pérez-Miles 2014, Hamilton et al. 2016, Fukushima & 

Bertani 2017, Ortiz & Francke 2016). An alternative for a sustainable identification is the 

construction of systems that employ DNA sequences as taxon barcodes (Sun et al. 2012). 

Molecular markers, such as COI, may provide species boundary information in certain 

taxonomic groups and consequently have the potential to be a rapid and efficient means to 

delineate and identify species (Hebert et al. 2003, Barrett & Hebert 2005, Arnedo & 

Fernandez 2007, Chen et al. 2011, Kuntner & Agnarsson 2011, Hamilton et al. 2014, 

Blagoev et al. 2016). However, molecular identification is not free of problems and may 

have restrictions and inconsistencies. So, the use of molecular data together with 
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morphology is recommended, along with collection data and field observations to allow for 

a better species delimitation and proposal of phylogenetic relationships (Will & Rubinoff 

2004, Prendini 2005, Bond & Stockman 2008, Scotland et al. 2003, Slowik & Blagoev 

2012, Hendrixson et al. 2015, Ortiz & Francke 2016). In the particular case of tarantulas, 

there are a limited number of studies that have used molecular information for species 

delimitation, and some of them found moderate to deep inconsistencies in the morphology-

based taxonomy due to homoplasy in some characters (Hamilton et al. 2011, Hendrixson et 

al. 2013, Wilson et al. 2013, Hamilton et al. 2014, Hendrixson et al. 2015, Graham et al. 

2015, Hamilton et al. 2016, Montes de Oca et al. 2015, Ortiz & Francke 2016).  

 
To date no taxonomic revision has been made of the genus Brachypelma despite its 

popularity, being widely exploited for the pet trade, and being a priority group for 

conservation protected by international conventions such as CITES or the General Law of 

Wildlife (LGVS) in Mexico. Also, although geographical ranges have been published for 

Brachypelma species of Mexico (Baerg 1958, Valerio 1980, Smith 1994, West 1996, Locht 

et al. 1999, Reichling, 2001, Reichling 2003, Rojo 2004, West 2005, Arisqueta-Chablé et 

al. 2009, Shaw et al. 2011, Hijmensen 2012, Longhorn 2014, Mendoza & Francke 2017), 

these ranges are general in scope or incomplete (Fig 1). Furthermore, studies to determine 

the susceptibility, exact zoogeographical range and/or genome for each priority tarantula 

species have not been professionally conducted (Garcia 2016). The geographic distribution 

of Brachypelma shows a clear difference between the “Red Leg” and “Red Rump” species, 

the first ones mostly distributed through the Mexican Pacific Coast and central Mexico and 

the second ones distributed along the Southwest of Mexico from the Gulf of Mexico to the 

Pacific Coast at the south of Guerrero and continuing southward to northern Costa Rica 

(Fig 2). Most Brachypelma studies have focused on a few taxa, as those of population 

interactions, ethology, morphological variation and genetic diversity in Brachypelma 

vagans (Ausserer 1875) (Reichling 2000, Longhorn 2002, Machkour-M’Rabet et al 2005, 

Shillington & McEwen 2006, Machkour-M’Rabet et al. 2007, Dor et al. 2008, Dor & 

Hénaut 2011, Machkour-M’Rabet et al. 2011, Mackour et al. 2012, Dor & Hénaut 2012, 

Dor & Hénaut 2013, Vilchis-Nestor et al. 2013, Machkour-M’Rabet et al. 2015, Hénaut et 

al. 2015, Machkour-M’Rabet et al. 2017); from courtship and habitat preference of 

Brachypelma klaasi (Schmidt & Krause 1994) (Yáñez & Locht 1999, Yáñez & Flotaer 
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2000) and only a few studies have tested the utility of molecular markers for species 

delimitation or identification of the priority tarantula species (Longhorn et al. 2007, 

Petersen et al. 2007, Machkour-M’Rabet et al. 2009, Mendoza & Francke 2017, Turner et 

al. 2018).  

 

In Mexico, wild populations of Brachypelma tarantulas are in decline, due to habitat loss, 

because people usually kill them in their natural distribution sites, and because large 

numbers are being collected of some of the more colorful species from the Pacific Coast to 

supply the national pet market. Field caught tarantulas are usually either sold in traditional 

markets with little or no law enforcement or exported illegally for the commercial pet trade 

(García 2016, CEC 2017). The sustainable use, conservation and management of native 

tarantulas in Mexico is regulated via the General Law of Wilflife (LGVS for its spanish 

acronym) and its by-laws which allow the creation of the called Management Units for the 

Conservation of Wildlife (UMA for its spanish acronym). The UMA refers to the registered 

facilities that operate in accordance with an approved management plan; they are intensive 

and extensive breeding sites where wild flora, fauna and fungi are reproduced and 

propagated; and products and by-products destined to the different types of use are 

generated. Their general objective is the conservation of natural habitat, populations and 

specimens of wild species. They function as: centers of breeding stock, germplasm banks, 

alternative ex-situ conservation and reproduction of key species or that are in some 

category of risk, environmental education work, research, hunting purposes and production 

units of species, parts and derivatives of wildlife species that can be incorporated into the 

different circuits of the legal market for commercialization (SEMARNAT 2000). Under the 

UMA program, qualified persons may present a request to collect a limited number of wild 

tarantulas to keep and breed in captivity. The resulting offspring may then be sold 

domestically or exported, and even used for reintroduction programs. Few hobbyists, 

breeders or even academics would be experienced enough to identify each species of 

prioritary tarantula on sight. So that the objectives focused on the protection and 

conservation of tarantulas supported by international policies and those of Mexico can have 

better results, it is of great importance to have an adequate description of the priority 

tarantula species for their conservation, as well as the development of morphological guides 
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and molecular databases that allow their correct identification. In addition, it is necessary to 

delimit their natural distribution sites in order to develop better strategies that allow 

determining the status of their populations, their habitat preferences and the best sites with 

the potential to be used for in-situ repopulation programs. So as starting point, it was the 

goal of this work to revise the genus Brachypelma Simon 1891 and to test its monophyly 

by the use of morphological and molecular characters. Some species were originally 

described based solely on one sex or even using only exosqueletons as type specimens, so 

that specimens of both sexes have been reviewed and illustrated. Some new characters are 

introduced as a result of comparative morphological studies carried out on these species 

and their morphological variability. The redescription of the Brachypelma species and the 

relevant taxonomic changes are made based on our results. Distribution maps for all known 

species are presented and general description of their habitat and lyfe cycle is showed. 

 

Methods 

The general descriptive format used in the present study follows Mendoza & Francke 

(2017). All measurements are in millimeters and were taken using an ocular micrometer on 

a stereomicroscope Nikon SMZ645 for smaller structures, and a digital caliper with an error 

of 0.1mm for larger ones. Leg and palp measurements were taken along the dorsal central 

axis of the left side. Description of tarsal scopulae follows Pérez-Miles (1994). Male palpal 

bulb keel terminology follows Bertani (2000). Spermatheca shape follows the general 

description format used with theraphosids (Pérez-Miles 1989, Bertani 2001, Mendoza & 

Francke 2017). 

 

The photographs of figures (5–7, 9–10, 11C, 12, 14–16, 18–19, 20B, 21, 23–25, 27–29) 

were taken with a Nikon Coolpix S10 VR digital camera coupled to a stereomicroscope. 

Descriptions of colors use the standard names of the 267 Color Centroids of the NBS/IBCC 

Color System (Mundie, 1995). The colors depicted herein are included to promote some 

standardization in describing coloration of live animals. To avoid differences of perception 

in coloration because of the calibration of the monitor, we extracted the RGB code and 

Pantone Color from the photographs using Photoshop CS Live. A digital photograph was 

opened and the eyedropper tool clicked over the image to obtain the RGB color code in the 
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Set foreground color and cross-checked in the color libraries for the Pantone solid coat. A 

standard for illumination was deliberately not established, since fluorescent versus 

incandescent light provide different colors for the same sample. Both habitat and laboratory 

images were taken with a Canon G12 Digital camera. The habitat shots were taken under 

natural daylight conditions. The images with white background were taken in the 

laboratory; general illumination was provided by one fluorescent 30-watt light bulb held 

approximately 20cm from the specimen. Once the RGB code was obtained, it was possible 

to infer the real color of the specimen using the RGB code of Color Centroids. The range of 

each color centroid as perceived by the human eye is wide enough to account for errors of 

observation. 

 

Abbreviations used in the text are as follows: Ocular patterns: ALE, anterior lateral eyes; 

AME, anterior median eyes; PME, posterior median eyes; PLE, posterior lateral eyes. 

Morphology: Legs and palpi: d, dorsal; p, prolateral; r, retrolateral; v, ventral; Rap, 

retrolateral tibial apophysis; Pap, prolateral tibial apophysis; PL, plumose setae; Palpal 

bulbs: AK, apical keel; PI, prolateral inferior keel; PS, prolateral superior keel. Chelicerae: 

CB, cheliceral band. Spermatheca: Bp, spermathecal baseplate. Spinnerets: PMS, posterior 

median spinnerets; PLS, posterior lateral spinnerets. In species synonymies, we follow the 

World Spider Catalog (2018): D= Described, T= Transferred, m= male, f= female. 

Institutions: MNHNP= Museum National d´Histoire Naturelle, Paris, NHM= Natural 

History Museum, London, SNMF= Senckenberg Naturmuseum, Frankfurt, UCR = Museo 

de Zoología Universidad de Costa Rica, CNAN = Colección Nacional de Arácnidos, 

México DF; UNAM= Universidad Nacional Autónoma de México, PROFEPA (acronym in 

Spanish)= Federal Environmental Protection Agency. 

 

Morphological protocol. 

Taxon sampling 

The cladistic analysis was based on 24 taxa. The ingroup included 16 species of 

Brachypelma. The outgroups were selected based on the cladystic analyses of the subfamily 

Theraphosinae made by Pérez-Miles et al. (1996), Pérez-Miles (2000) and Perafán & 

Pérez-Miles (2014). The number of external groups used was eight, belonging to the 
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following taxa: Acanthoscurria geniculata (C.L. Koch 1841), Aphonopelma seemanni (F. 

O. P.-Cambridge 1897), Bonnetina cyaneifemur Vol 2000, Megaphobema mesomelas (O. 

Pickard-Cambridge 1892), Psalmopoeus victori Mendoza 2014b, Sericopelma 

melanotarsum Valerio 1980, Theraphosa stirmi Rudloff & Weinmann 2010 and Xenesthis 

immanis (Ausserer 1875). The trees were rooted on P. victori, selected because it belongs 

to the subfamily Psalmopoeinae Schmidt 2010 (formerly Aviculariinae), which makes it 

useful as outgroup for the subfamily Theraphosinae. 

 

Character matrix and cladistics. 

The character matrix comprised 103 characters of adult morphology scored for 24 taxa, 8 

characters were non-informative (Table 1, Appendix 1). Multistate characters were 

optimized as non-additive (Fitch 1971), in the absence of evidence that would support the 

order in the multistate characters. The heuristic searches were conducted in TNT versión 

1.1 (Goloboff et al. 2008). To analyze the search method applied was New Technology 

Search (Goloboff et al. 2008) using Sectorial Search, Ratchet (5,000 iterations and 2,000 

substitutions), with drifting (100 iterations) and Tree Fusing (10 rounds; dumping fused 

subobtimal trees to prevent clogging); memory with a maximum of 30,000 trees retained. 

The analysis was performed using equal weighting, the length (L) of the optimal trees, 

consistency index (Ci) and retention index (Ri) are reported. Optimization of ambiguous 

characters is carried out using ACCTRAN (Accelerated Transformation), in order to 

disadvantage parallels and promote regressions. According to Agnarsson & Miller (2008), 

there are no grounds for preferring some algorithm to solve ambiguous optimizations. So, 

the use of ACCTRAN is somewhat arbitrary and is only used for the sole purpose of 

presenting a hypothesis about a resolution of these ambiguities. The relative support for 

each node on the preferred hypothesis was calculated with bootstrap resampling 

(Felsenstein 1985). Bootstrap support was estimated with heuristic searches of 1000 

pseudoreplicates, with p= 50. Cladograms obtained by TNT were exported in Tree file, to 

be properly edited in WinClada Asado Ver 1.7 (Nixon 1999-2004), mapping all the 

characters on the consensus tree and subsequently edited with Adobe Illustrator CS5. 
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Molecular protocol. 

Taxa 

Specimens were collected throughout the known distribution of the genus Brachypelma 

with special attention to the type localities (where possible). Material was fixed in 80% 

ethanol. The third leg on the right side of each spider was stored in 96% ethanol at -20°C. 

Tissue samples of 69 specimens were used for DNA extraction, representing 16 species of 

Brachypelma. Five tissue samples of each Brachypelma albiceps Pocock 1903, B. auratum 

Schmidt 1992b, B. baumgarteni Smith 1993, B. emilia (White 1856), B. epicureanum 

(Chamberlin 1925), B. hamorii Tesmoingt, Cleton & Verdez 1997, B. kahlenbergi Rudloff 

2008, B. klaasi (Schmidt & Krause 1994), B. schroederi Rudloff 2003, B. smithi (F. O.-

Pickard Cambridge1897); four each of, B. boehmei Schmidt & Klaas 1993, B. verdezi 

Schmidt 2003; three each of, B. sabulosum (F. O.-Pickard Cambridge1897), B. vagans 

(Ausserer 1875), and one of each, B. albopilosum Valerio 1980, B. fossorium Valerio 1980, 

Aphonopelma seemanni (F. O.-Pickard Cambridge1897), Megaphobema mesomelas (O. 

Pickard-Cambridge 1892), Sericopelma melanotarsum Valerio 1980 were used in this 

study. Additionally, four sequences were retrieved from GenBank to use as outgroups for 

phylogenetic analyses: Psalmopoeus cambridgei Pocock, 1895 [JQ412455.1], Eupalaestrus 

campestratus (Simon, 1891) [JQ412446.1] (both from Briscoe et al. 2013), Lasiodora 

parahybana Mello-Leitao 1917 [JN018128.1] (from Arabi et al. 2012), Xenesthis immanis 

(Ausserer 1875) [MG273518] (from Luddecke et al. 2017). We obtained sequences of 

mitochondrial COI from the 69 samples. Vouchers were deposited in the CNAN and 

assigned a unique number (CNAN-Ar00xxxx). All sequences were submitted to GenBank, 

and accession numbers and specimen information are in Appendix 2. 

 

DNA protocols  

DNA isolation, PCR amplification and sequencing were performed at the Laboratorio de 

Sistemática Molecular, Instituto de Biología, UNAM. Muscle tissue was extracted from the 

leg by removing ~20 mg of tissue.  Genomic DNA was extracted using the Qiagen DNeasy 

Tissue Kit™, following the manufacturer’s protocol. The concentration of the extracted 

DNA was quantified with a spectrophotometer (Nanodrop 2000 Techno Scientific) or 

visualized via agarose gel electrophoresis. DNA amplification was performed using the 
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polymerase chain reaction (PCR) for the mtDNA barcoding gene region COI. A single set 

of primers was used: LCO 1490: 5’-GGTCAACAAATCATAAAGATATTGG-3’, together 

with HCO 2198 5’-TAAACTTCAGGGTGACCAAAAAATCA-3’ (Folmer et al. 1994). 

This primer set amplified a 710-bp region of the mitochondrial cytochrome oxidase subunit 

1 gene. 

 

PCR reaction (100.8 µl) contained 48 µl 10x PCR-buffer, 24 µl MgCl2, 7.68 µl of forward 

and reverse primer each, 9.6 µl dNTP’s and 3.84 µl Taq polymerase, using 1 µl of the DNA 

template for each sample. PCR program for CO1 followed initial denaturation at 94°C for 2 

min; 30 cycles of denaturation at 94°C for 1 min, annealing at 48°C for 45 s, elongation at 

72°C for 2:30 min; followed by 7 min of final elongation at 72°C. LCO 1490 and HCO 

2198 primers used for single-stranded sequencing. The accuracy of sequences was verified 

by independently amplifying and sequencing the complementary strands of all fragments. 

Primer sequences were removed and complementary strands of DNA assembled into 

consensus sequences, edited and checked for quality using Geneious R8 (Kearse et al. 

2012). If complementary strands disagreed (besides minor mismatches), the sample was 

amplified and sequenced again to resolve the discrepancies. 

 

DNA sequence alignment and phylogenetic analysis 

Static alignments of COI gene fragments were generated with MAFFT online version 7 

(Katoh et al. 2002, 2005). The G-INS-I strategy, which performs a global alignment based 

on an FFT approximation, was selected (Katoh et al. 2002). This method is suitable for 

large datasets comprising sequences with relatively limited variation in length, i.e. few 

short gaps (Katoh et al. 2005). The scoring matrix for nucleotide sequences was set to 

1/PAM K = 2, gap opening penalty to 1.53, and offset value to 0. 

 

We carried out Maximum Likelihood inference using RAxML-HPC BlackBox on XSEDE 

(8.2.8) (Stamatakis et al. 2008, Stamatakis 2014) in the CIPRES Science Gateway platform 

(Miller et al. 2010) under GTR+gamma+Pinvar model of nucleotid evolution and Bootstrap 

support obtained by running 1000 pseudo replicates. The relative supports are showed for 

each clade on the best tree. 
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Results 

Phylogenetuc analysis 

Morphological analysis of 103 characters found two most parsimonious trees (MPTs) (L= 

433, Ci= 0.443, Ri= 0.541). The genus Brachypelma it recovers as non-monophiletic being 

separated in two different clades. The only difference between the two MPTs was the 

position of Tliltocatl verdezi (formerly Brachypelma) as a sister species of Tliltocatl 

kahlenbergi, or as a sister species of a small clade formed by T. kahlenbergi, T. 

epicureanum, T. vagans and T. sabulosum. The strict consensus tree showed same topology 

as MPTs, except for the collapse of the internal clade that relates to T. verdezi and T. 

kahlenbergi due to the change of position of T. verdezi (Fig 3). The first clade includes a 

group within the ‘Red Leg’ Brachypelma (Brachypelma sensu stricto) that includes the type 

species of the genus B. emilia. Although this group is not well supported (P= 15). The strict 

consensus tree showed that Brachypelma possesses four synapomorphies formed by the 

following characters: Tibiae color pattern completely orange (char35), Embolus apical 

region slightly broad (char78), apical keel developed and slightly extended to backwards 

(char89) and spermatheca baseplate divided and narrower than base width (char100). The 

other three characters that support the Brachypelma sensu stricto clade are homoplastic but 

can be used in the diagnosis of the genus: Fovea shallow (char80), embolus retrolateral 

curvature only in apex (char75) and embolus apical shape very flattened concave/convex 

appearance with neck in the base (char79) (Fig 3). 

 

The second clade includes a group within the ‘Red Rump’ Brachypelma (Brachypelma 

sensu lato), which is formaly described here as Tliltocatl gen. nov. Although this group is 

not well supported (P= 11). A small clade formed by Aphonopelma seemanni, Xenesthis 

immanis and Sericopelma melanotarsum appears as its sister group. The strict consensus 

tree showed that Tliltocatl possesses one synapomorphy which is the embolus prolateral 

inferior keel longitudinal superior and larger than the prolateral superior keel (char86). The 

other nine characters that support the Tliltocatl clade are homoplastic but can be used in the 

diagnosis of the genus: Fovea in males and females procurved (char6), fovea in males and 

females pit-like (char7), Distal scopula of metatarsus III with 75% of coverage relative to 
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its length (char13), femur I prolateral face setae plumose (char29), male femur III slightly 

incrassate (char33), patella I with one spine (char60), embolus curved to retrolateral 

(char75), embolus apical region broad (char78), and embolus apical shape very flattened 

concave/convex appearance with neck in the base (char79) (Fig 3). In the case of the 

nominal species Brachypelma fossorium, it is shown that it does not belong to Brachypelma 

or Tliltocatl, although in the strict consensus tree appears to be closely related to Tliltocatl. 

B. fossorium lacks important features present in Tliltocatl such as urticating setae type III, 

prolateral inferior inferior keel longer than prolateral superior keel, femur III incrassate, 

percentage coverage of distal scopula of metatarsus III is not more than 50%. All these 

differences are enough to propose the transference B. fossorium to another genus (see 

transferred to another group). 

 

Maximum likelihood inference analysis of the COI sequences also strongly supports the 

non-monophyly of Brachypelma and is congruent with the analysis of morphological 

characters, final ML optimization score was -5527.883771. The topology recovered shows 

two clades, the first one formed by species of Brachypelma ‘Red Leg complex’ thet 

includes the type species of the genus B. emilia (Brachypelma sensu stricto) and a second 

one formed by species in the ‘Red Rump complex’ (Brachypelma sensu lato, here 

transferred formally to Tliltocatl gen. nov.) (Fig 4). The Brachypelma sensu stricto clade 

has a bootstrap support value of 78, it is formed by eight species with high bootstrap 

values. The species Sericopelma melanotarsum, Aphonopelma seemanni, Xenesthis 

immanis and Brachypelma fossorium are shown more related to the Tliltocatl species. The 

clade formed by ‘Red Rump species’ of Tliltocatl has a bootstrap support of 92, it is formed 

by seven species with relative high support, but the internal relationships are not very clear. 

T. schroederi is shown as sister species of the rest but there is no support for the position of 

T. verdezi and T. kahlenbergi. After that follows an internal node with T. epicureanum as 

sister species of T. sabulosum, T. albopilosum and T. vagans. However, no resolution was 

shown for interspecific relationships for the three-last species. The species Brachypelma 

fossorium is clearly shown as not included in either Brachypelma or Tliltocatl, being closer 

related to Sericopelma and Aphonopelma (Fig 4). Just as in the morphological analysis, 
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differences are enough to transfer B. fossorium to another genus as is proposed in the 

taxonomical section. 

 

Despite the differences between the parsimony and Maximum likelihood analyses, both 

topologies indicate that Brachypelma as currently recognized is not monophyletic and that 

it includes two highly divergent lineages. The species of both Brachypelma and Tliltocatl 

can be identified with high accuracy using COI as a barcode (probably due to the relatively 

high mtDNA divergence between species). In both analyses inner relationships of some of 

these species require further resolution, and in the case of morphology the homoplasy in 

some of the characters can lead to not strongly supported topologies. On the other hand, the 

molecular phylogenies based on mtDNA have limitations as gene tree/species tree 

incongruence, with CO1 representing only one particular genealogy out of all possible 

within genome.  

 

Species considered nomina dubia 

 

Brachypelma andrewi Schmidt 1992 

Schmidt (1992a) described this species based on a single specimen located in the collection 

of the British Museum of Natural History (currently Natural History Museum). The history 

of this specimen was mentioned by Smith (1992), the holotype used for B. andrewi 

description comes from the L. Koch collection. Another specimen from the same Koch 

collection was found in the NHM containing an alleged specimen not described. Initially 

the jar which contains the specimen of what would later be described as B. andrewi, was 

labelled as the holotype of Euathlus truculentus Ausserer 1875. This created a confusion 

that ended with the genus Brachypelma as junior synonym of the genus Euathlus Ausserer 

1875 as was proposed by Raven (1985). Smith (1992) redescribed the specimen in the 

NHM labeled as Euathlus truculentus holotype believing it to be the one used by Ausserer 

(1875). He used his description to support Raven’s decision that the genus Brachypelma 

was synonymous with Euathlus. However, shortly afterwards Schmidt (1992a) observed 

that the specimen seen by Raven & later by Smith was not the same species as the type of 

Euathlus truculentus, but, was in fact a new species of Brachypelma. Schmidt stated as 
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follows “Raven had almost come to the conclusion that Brachypelma was a junior synonym 

of Euathlus, while Smith, after studying the said Brachypelma, was of the opinion that 

Raven was right with his synonymizing. He had not noticed that only the body type of the 

Euathlus type, called Ausserer, deviates considerably from those of the alleged 2nd 

Euathlus truculentus: e.g. In the real type, the body length is 44 mm, while in the 

erroneously paratype Brachypelma is 55 mm. This Brachypelma is said to originate from 

Cuba and has not been mentioned so far - I shared the error with Smith in a letter dated 28 

May 1992 and confirmed that he was wrong in the matter of synonymisation and was no 

longer tenable”. After this Schmidt (1992a) named the undescribed Brachypelma as B. 

andrewi after Andrew Smith. Unfortunately, because of the lack of a useful locality for this 

species, no new specimens can be collected for comparison. Also, after our visit to the 

arachnological collection of the NHM, it was not possible to locate the type specimen of 

Brachypelma andrewi, which is why it is considered lost to date. After reviewing in detail, 

the redescription of the specimen made by Smith (1992) it is possible to know that B. 

andrewi is a species of the “red rump complex” (vagans group) tarantulas (which was 

transferred to Tliltocatl gen. nov. in this work). So, we propose that this species be 

transferred as Tliltocatl andrewi comb. nov. However, without being able to make a direct 

observation of the specimen, it is not possible to correctly identify the species or compare it 

with those close related already described. Additionally, given the lack of data on its 

distribution, it is not possible to obtain new material. Therefore, based on the loss of the 

holotype and in its inability to be identified, we propose that the species T. andrewi be 

considered nomen dubium. 

 

Brachypelma aureoceps (Chamberlin 1917) 

This species was described by Chamberlin 1917 based on a single female (RVC43 – 

examined) from Florida, Tortugas. However, there is no evidence of native tarantulas from 

Florida (Smith 1994, West pers. com.). Smith (1994) mentioned that is higly probable that 

B. aureoceps specimen was accidentaly imported onto the Tortugas island. This specimen 

have morphological features such as spermatheca without baseplate, highly notched 

medially, patellae spination and plumose setae on prolateral trochanter and femur of leg I, 

showing that it belongs to the genus Tliltocatl gen. nov. So, we propose that this species be 
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transferred as Tliltocatl aureoceps comb. nov. Nevertheless, this species is similar to other 

valid species distributed in Mexico (e. g., T. kahlenbergi (Rudloff 2008) comb. nov. and T. 

vagans (Ausserer, 1875) comb. nov.) and cannot be differentiated adequately from them. In 

such a way that molecular data or accurate morphological features are needed to properly 

differentiate this species, and without the possibility to collect fresh specimens we consider 

T. aureoceps a nomen dubium. 

 

Citharacanthus alvarezi Estrada-Álvarez, Guadarrama & Martínez 2013 

This species was described by Estrada-Álvarez et al. 2013 based on a single specimen 

referred to as female (CNAN-T01275 – examined) from an uncertain locality in Tuxtla 

Gutierrez, Chiapas, that was donated by an unknown collector to the Zoológico Miguel 

Álvarez del Toro (ZooMAT). After examination of the holotype we were able to determine 

that it does not belong to the genus Citharacanthus Pocock 1901, and it is not a female, but 

a subadult male belonging to the genus Tliltocatl gen. nov. The main evidence of this is the 

presence of type I and III urticating setae, in combination with stridulatory plumose setae 

on trochanter and femur I, and femur III slightly thickened. It was evident that the specimen 

is a subadult male just by the presence of the accessory organs, these gland-like structures 

can be very prominent in some groups, such as Tliltocatl, and are often mistaken for paired 

spermatheca (as was in this case). The male accessory organs do not have direct connection 

with the gonopore and neither do they present uterus externus as if observed in a 

spermatheca. Based on the evidence we proposed to transfer the species as Tliltocatl 

alvarezi comb. nov. Unfortunately, subadult males do not show features that could be 

useful to identify a species. Due to the lack of morphological and/or molecular data that 

would allow us to make a comparison with the already described known species of 

Tliltocatl, as well as more precise collection locality, we propose T. alvarezi be considered 

as nomen dubium. 

 

Transferred to another group. 

Stichoplatoris fossorius (Valerio 1980) comb. nov. 
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Brachypelma fossoria Valerio 1980: 271, fig. 25-28 (D male and female); Smith 1986: 49, 

fig. 28h (male); Smith 1987: 49, fig. 28h (male). 

Brachypelma fossorium Schmidt 1992: 10, fig. 9-12 (transfered male and female from 

Euathlus); Rudloff 2003: 8, fig. 26-29 (male); Schmidt 2003: 153, fig. 278-281 

(male and female).  

 

Misidentification: Peters 2000: 70, fig. 228 (male); Peters 2003: 121, fig. 486, 488-489 

(male and female). Peters (2000) and Peters (2003) show as B. fossorium an unidentified 

species of Tliltocatl, possibly pet-trade material which makes it difficult to identify. 

 

Holotype and paratype of Brachypelma fossorium. COSTA RICA: Guanacaste: 1♂, 

Filadelfia. Col. E. Herrera (UCR-238) examined. 1♀, Liberia, finca Santo Tomas, without 

more data (UCR-126) not examined. 

 

Remarks: Originally Valerio (1980) placed this species in the genus Brachypelma based 

only in the shape of the male palpal bulb and female genitalia. However, after the revision 

of the holotype and based in the cladistic analysis we conclude that this species does not 

belong in Brachypelma or even in Tliltocatl gen. nov. This species has a very short 

embolous with presence of prolateral superior, prolateral inferior and apical keels, but with 

a different configuration from that observed in Brachypelma and Tliltocatl. The keels 

arrangement is more similar to Stichoplastoris. The urticating setae present in B. fossorium 

are only type I, whereas Brachypelma and Tliltocatl possesses type I and III. Also B. 

fossorium has the scopula IV divided by a strong band of setae, while Brachypelma and 

Tliltocatl have all their scopulae entire. These characteristics fit those found in some 

species of the genus Stichoplastoris (e .g., S. elusinus (Valerio 1980), S. obelix (Valerio 

1980)). The weakest point of the kinship with Stichoplastoris would be the general shape of 

the male palpal bulb that is wide in the apex, and the spermatheca of the female that is 

unilobular, whereas in Stichoplastoris the bulb looks thinner apically and the spermatheca 

is divided (although in species like S. obelix it is wider in its base). Despite this, there are 

similar examples in genera such as Brachypelma in which species such as B. klaasi and B. 

albiceps have thinner palpal bulbs and a divided spermatheca, unlike the rest of the species 
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within the genus that have wider bulbs apically and fused spermatheca. We therefore 

propose based on the similarities that B. fossorium be transferred to the genus 

Stichoplastoris creating the new combination Stichoplastoris fossorius. 

 

Taxonomy. 

Family THERAPHOSIDAE Thorell 1869 

Subfamily THERAPHOSINAE Thorell 1870 

Brachypelma Simon, 1891 

(Figs 1–33) 

 

Brachypelma Simon, 1891: 338.  

 

 

Type species: Mygale emilia White, 1856, by original designation. 

 

Diagnosis 

Brachypelma can be distinguished from all other known theraphosinae genera (except 

Tliltocatl gen. nov.) by having plumose stridulatory setae on the prolateral face of leg I 

trochanter/femur and on the retrolateral face trochanter of the palp. Both sexes lack a 

plumose pad of setae on leg IV femur. The metatarsus IV is 20-40% scopulated distally. All 

tarsi scopulae are undivided. The femur of leg III is slightly enlarged but not swollen as in 

other genera. The male palpal bulb distally wide and flattened (spoon-shaped) and presents 

prolateral superior and apical keels. Can have a small or reduced prolateral inferior keel, 

except in B. albiceps, B. baumgarteni, B. emilia and B. klaasi. The apical keel can extend 

slightly or widely backwards. Females can have a divided spermatheca with each lobe as 

large as wide (present in B. albiceps and B. klaasi), or a simple undivided/fused 

spermatheca, apically narrowed (present in B. auratum, B. baumgarteni, B. boehmei, B. 

emilia, B. hamorii and B. smithi). Both sexes possess urticating setae types I and III; type 

III located in the dorsoposterior area and type I surrounding these. It differs from Tliltocatl 

by the red/orange coloration pattern on legs and/or carapace (except B. albiceps). The shape 

of genitalia also differs in both sexes with the male palpal bulb apex shorter than in 
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Tliltocatl and by the lacking of prolateral inferior keel or restricted to the apex when 

present, while in Tliltocatl it is posteriorly extended and parallel to prolateral superior keel. 

It also differs in lacking any spination on patellae of palps or legs. Females differs by the 

spermatheca apex not as inwardly curved, being generally straight (except B. klaasi and B. 

albiceps due to divided spermatheca). Brachypelma differs also by having the spermatheca 

baseplate more developed and sclerotized than Tliltocatl. 

 

Brachypelma albiceps Pocock 1903 

(Figs 2, 5–8, 33) 

 

Eurypelma pallidum F. O. Pickard-Cambridge 1897: 21, plate 1, fig. 17 (female 

misindetified). 

Brachypelma albiceps Pocock 1903: 103 (D female); Schmidt 2004: 4, fig. 1 (transferred to 

synonymized generic name); Locht et al. 2005: 108 (transferred from 

Aphonopelma); Estrada-Alvarez 2014: 57, fig. 18 (female); Teyssié 2015: 266-267 

(female).  

Aphonopelma albiceps Smith 1994: 70, fig. 76-82 (removed female from synonymy of A. 

pallidum); Peters 2000: 23, fig 43 (female); Peters 2003: 32, fig. 107 (female).  

Brachypelmides ruhnaui Schmidt 1997a: 205, fig. 1-4 (D male and female); Schmidt 

1997b: 19, fig. 199-201 (male and female); Locht, Yáñez & Vázquez 1999: 196, fig. 

3 (male); Peters 2000: 76, fig. 250-252 (male and female); Peters 2003: 133, fig. 

542, 545-547 (male and female); Schmidt 2003: 137, fig. 207 (male and female). 

 

Material examined 

Holotype of Brachypelma albiceps. MEXICO: Guerrero: ♀, Venta de Zopilote. No more 

data (NHM labelled as BM1898.12.24.34-37). 

Holotype and paratype of Brachypelmides ruhnaui. MEXICO: Estado de Mexico: 1♂, 1♀, 

Toluca. Col. Mark Ruhnau (SMF39013). 

 

Other material. MEXICO: Guerrero: 1 ♀, no more data, source E. Hijmensen, S. 

Longhorn (RUHZ Longhorn DNA sample 2005); 1♂, 1♀, Mpio. Copalillo, Papalutla, 
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14/X/2008, J. Mendoza (CNAN-Ar003412); 1 ♀, Mpio. Azoyu, El Carrizo VII/2011, A. 

Alcaraz (CNAN-Ar007850); 2 ♀, Mpio. Tixtla de Guerrero, Zotoltitlan, 23/IX/2012, J. 

Mendoza, G. Contreras, J. Cruz, D. Ortiz (CNAN-Ar007839, CNAN-Ar007843); 1 

juvenile, Mpio. Chilpancingo de los Bravo, Milpillas, 22/IX/2012, J. Mendoza, G. 

Contreras, J. Cruz, D. Ortiz (CNAN-Ar007852); 1 ♂, Mpio. Arcelia, Teloloapan, 

15/IX/1952, col. L. Vazquez (CNAN-Ar003099); 1 ♂, Mpio. Arcelia, Presa Vicente 

Guerrero, 05/X/1976, (CNAN-Ar003413); 1 ♂, Mpio. Arcelia, Presa Vicente Guerrero, 

23/XI/1976, A. Castillo (CNAN-Ar003437); 1 ♂, Mpio. Eduardo Neri, Ahuelican, 

03/X/2008, O. Francke, A. Valdez, T. Lopez (CNAN-Ar004128); 1 ♂, Mpio. Eduardo 

Neri, Venta Vieja, 26/V/1960, (CNAN-Ar004129); 1 ♂, Mpio. Tepecoacuilco, 

Ahuehuepan, 30/VIII/2009, O. Francke, A. Valdez, T. Lopez, C. Santibañez (CNAN-

Ar004130). Morelos: 1 ♀, Mpio. Cuernavaca, 21/IX/1959, (CNAN-Ar003082); 1 ♂, Mpio. 

Tequesquitengo, 24/IX/1961, Santibañez (CNAN-Ar003113); 1 ♂, Mpio. Amacuzac, 

Huajintlán, 28/VIII/2009, O. Francke, A. Valdez, C. Santibañez, T. Lopez, (CNAN-

Ar010574). 

 

Diagnosis 

Brachypelma albiceps can be distinguished from all other known Brachypelma species  by 

its coloration, consisting of brown range setae on the carapace and red setae on opistosoma. 

The shape of the genitalia also differs in both sexes with the palpal bulb being sharp and 

tapered, and the spermatheca separated and with rounded receptacles. 

 

Brachypelma albiceps is identified by possesing the following character combination: male 

palpal bulb with sharp embolus curving to dorsal through its length, prolateral superior keel 

very reduced, apical keel developed, wider behind embolus tip. Embolus tip directed to 

retrolateral. Embolus similar in length to tegulum (Fig 6A–D). Spermatheca separated with 

semicircular receptacles. Spermathecal baseplate divided, oval; twice wider than its height 

(Fig 7E–G). Carapace of both sexes golden yellow (Fig 8A–B).  

 

Description 
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Male (CNAN-Ar003412) (Fig 5–6): body length 38.45 (not including chelicerae and 

spinnerets). Carapace 17.64 length, 16.61 width. Caraput not markedly elevated; fovea 

straight, 3.25 wide (Fig 5A). Eyes: anterior eye row procurved, posterior eye row recurved. 

Eye sizes and interocular distances: AME 0.45; ALE 0.70; PME 0.35; PLE 0.53; AME-

AME 0.38; AME-ALE 0.20; PME-PME 0.98; PME-PLE 0.10; ALE-PLE 0.18. Ocular 

tubercle width 2.23, length 1.98; clypeus lacking (Fig 5D). Labium length 2.43, width 2.77; 

with 95 cuspules. Maxilla inner corner (left-right) with approximately 167-194 cuspules. 

Cheliceral promargin with (left-right) 10-10 teeth. Sternum length 7.90. Sigillae oval, 

second and third pairs hardly visible, posterior sigilla once its length from the margin (Fig 

5B). Leg formula: IV, I, III, II. Length of legs and palpal segments (femur, patella, tibia, 

metatarsus, tarsus, total): I: 16.68, 8.70, 13.10, 12.76, 8.05, 59.29. II: 14.37, 7.54, 11.35, 

11.54, 8.62, 53.42. III: 14.13, 7.07, 10.32, 13.78, 8.85, 54.15. IV:  16.88, 7.68, 14.29, 

18.88, 10.60, 68.33. Palp: 10.51, 5.96, 9.53, -, 3.88, 29.88. Spinnerets: PMS, 1.90 long, 

1.00 apart; PLS, 2.90 basal, 1.95 middle, 3.25 distal. Tarsi I-IV entirely scopulated. 

Metatarsi I densely scopulated, II densely scopulated, III scopulated 75% distally, IV 

scopulated 50% distally. Tibia I with two tibial apophyses normally developed which 

originate from a common base. Prolateral apophysis with one inner conical spine; 

retrolateral apophysis almost the same width throughout its length and curved to dorsal on 

apex (Fig 5F–G). Metatarsus I curved (Fig 5E). Stridulatory setae: with plumose setae on 

palp trochanter retrolateral face, and leg I trochanter and femur prolateral face. Chaetotaxy 

(left side): femora palp 1p; patellae none; tibiae II 2v; III 1r, 2v; IV 1p, 2v; palp 1p, 1v; 

metatarsi II 2v; III 2p, 6v; IV 2p, 9v, 1r.  

Palp. Embolus tapering and with very reduce spoon-like shape at tip. Embolus slightly 

twisted to retrolateral. Prolateral superior keel very reduced and thin, prolateral inferior keel 

absent, apical keel extending to posterior and wider at the embolus tip. The opening of the 

embolus is on the prolateral side, just behind the opening is located a concavity which 

delimits the apical keel boundary from the remaining part of the embolus. Tegular 

apophysis rounded. (Fig 6A–D). Urticating setae: types I and III arranged in one dorso-

posterior patch, black in color. Type III located in an oval dorsomedian area extended to 

posterior. Type I surrounding the type III area, with intermediates between type III and I in 

transition areas (Fig 5C). 
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Female (CNAN-Ar003082) (Fig 7A–E): body length 53.61 (not including chelicerae and 

spinnerets), carapace 23.50 length, 22.40 width. Caput not markedly elevated; fovea 

procurved, 5.80 wide (Fig 7A). Eyes: anterior eye row procurved, posterior eye row 

recurved. Eye sizes and interocular distances: AME 0.47; ALE 0.50; PME 0.30; PLE 0.40; 

AME-AME 0.67; AME-ALE 0.33; PME-PME 1.40; PME-PLE 0.15; ALE-PLE 0.43. 

Ocular tubercle width 2.80, length 2.43; clypeus lacking (Fig 7C). Labium length 2.95, 

width 4.15; with 94 cuspules. Maxilla inner corner (left-right) with approximately 129-130 

cuspules (Fig 7D). Cheliceral promargin with (left-right) 9-10 teeth (proximal to distal: 

first-third large, fourth-sixth medium, seventh-eighth large, ninth small ; first-third large, 

fourth small, fifth medium, sixth-tenth large). Sternum length 11.40. Sigillae oval, third 

pair hardly visible; posterior sigilla once its length from the margin (Fig 7B). Leg formula: 

IV, I, II, III. Length of legs and palpal segments (femur, patella, tibia, metatarsus, tarsus, 

total): I: 16.52, 10.27, 13.05, 12.26, 8.36, 60.73. II: 15.35, 9.57, 10.94, 10.57, 7.94, 54.37. 

III: 14.40, 8.49, 9.30, 12.35, 6.92, 51.46. IV: 17.65, 9.00, 12.90, 17.39, 8.79, 65.91. Palp: 

12.88, 6.12, 9.16, -, 9.12, 37.28. Spinnerets: PMS, 3.00 long, 3.50 apart; PLS, 4.75 basal, 

3.10 middle, 3.65 distal. Tarsus I-IV entirely scopulated. Metatarsi I-II entirely scopulated, 

III scopulated 75% distally, IV scopulated 50% distally. Stridulatory setae: with plumose 

setae on leg I trochanter and femur prolateral face. Chaetotaxy (left side): femora palp 1p; 

patellae none; tibiae I 2v, II 1p, 4v; III 3v, 1r; IV 3v, 1r; palp 5v, 1r; metatarsi I 1v; II 3v; 

III 2p, 5v, 1r; IV 13v, 2r. Genitalia: Spermatheca separated with semicircular receptacles 

strongly sclerotized, ventral face smooth. Spermathecal baseplate divided, oval; twice 

wider than its height. (Fig 7E). Urticating setae: types I and III arranged in one dorso-

posterior patch, black in color. Type III located in an oval dorsomedian area extended to 

posterior. Type I are surrounding the type III area; with intermediates between type III and 

I in transition areas.  

 

Color pattern. In live specimens, adult of both sexes has the carapace brown range (pantone 

719c) in color (Fig 8A–B), with juveniles or subadults paler in color; chelicerae dorsally 

dark blue gray; ventral coxae, labium, maxillae and sternum brownish black; abdomen 
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dorsally black with light orange setae, ventrally brownish black. Legs and palpi: bluish 

black. (Fig 8A–B). 

 

Distribution and habitat 

Brachypelma albiceps is known from the Central Mexico in Morelos, part of Puebla and 

Estado de Mexico to middle of Guerrero as the southern limit of its distribution. Its burrows 

occur in dense thickets or vegetation of dry thorn forests under large rocks or tree roots (Fig 

2, 8C, 33). There are no traces of silk at the burrow entrance, and the interior can often be 

multi-tunnelled. The breeding season occurs during the last part of rainy and first part of 

dry seasons (august to january). Egg-sacs are constructed through the drier winter months 

with young emerging and dispersing in the late spring, just before the onset of the early 

summer rains. 

 

 

Brachypelma auratum Schmidt, 1992 

(Figs 2, 9–13, 31A–D, 33) 

 

Brachypelma auratum Schmidt 1992b: 9, fig. 1, 3 (D male and female); Schmidt, 1993: 

82, fig. 187 (female); Smith, 1994: 160, fig. 851-866 (male and female); 

Tesmoingt, Cleton & Verdez, 1997a: 9, plate 2, fig. 5 (female); Schmidt, 1997b: 

19, fig. 192 (female); Locht, Yáñez & Vázquez, 1999: 196, fig. 6 (female); Peters, 

2000: 65, fig. 210-211 (male and female); Peters, 2003: 110, fig. 439-440, 443, 

446-447 (male and female); Schmidt, 2003: 137, fig. 203 (female). 

 

 

Material examined 

Holotype of Brachypelma auratum. MÉXICO: ♂, donated 22/II/1992 by Fritzlen (SMF 

38045). Female spermatheca from exuvia mounted in a permanent preparation (SMF 

38045). 

 

Other material 
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MÉXICO: Michoacán: 1 ♂, Mpio. Los Reyes, Los Reyes Salgado, 2/II/2013, Col. J. 

Mendoza, G. Contreras, D. Ortiz, D. Barrales (CNAN-Ar003658); 1 ♀, Mpio. San Lucas, 

Salguero 2/II/2013, J. Mendoza, G. Contreras, D. Ortiz, D. Barrales (CNAN-Ar007164); 

2♀, Mpio. La Huacana, 5km SE of Zicuirán, 16/IX/2015, Col. J. Mendoza (CNAN-

Ar007903, CNAN-Ar010284); 1♀, Mpio. La Huacana, 1km SE of Chau (CNAN-

Ar010284); Guerrero: 1 ♀, Mpio. Arcelia, Desviación a Chacamerito, 3/II/2013, J. 

Mendoza, G. Contreras, J. Cruz, D. ortiz (CNAN-Ar007136); 1 ♀, Mpio. Chilpancingo de 

los Bravo, carretera Coyuca de Catalán-Zihuatanejo, cols. A. Zaldivar, M. García, J. 

Martínez, V. Salinas (CNAN-Ar007878); Estado de México: 1 ♂, Mpio. Luvianos, 

2/11/2002, E. Gonzalez-Santillan, R. Paredes, C. Durán (CNAN-Ar003592); 2 ♂ and 1♀, 

donation received from private collection of J. Mendoza (CNAN-Ar003660, CNAN-

Ar003676. CNAN-Ar003657). 

 

Diagnosis 

Brachypelma auratum can be distinguished from all other known Brachypelma species  by 

the coloration of the legs with red-orange flame shape on patellae. Also differs in the shape 

of genitalia in both sexes with palpal bulb straight, embolus short and broader at apex. The 

prolateral superior keel normally developed and slightly directed retrolaterally. Apical keel 

with a great backward development, extending almost the same length of prolateral 

superior keel. The prolateral inferior keel is joined to prolateral superior keel at the apex 

and slightly extended to downwards. Also differs by the spermatheca ventral face smooth, 

with spermathecal baseplate subrectangular.  

 

Brachypelma auratum is identified by possesing the following character combination: male 

palpal bulb straight with a broad spoon shape, prolateral superior keel normally developed, 

directed retrolaterally and slightly extended to backward; prolateral inferior keel weakly 

developed restricted to embolus apex, better seen dorsally, apical keel developed extending 

widely backwards. Embolus tip slightly directed to retrolateral. Embolus short and wide, 

similar in length to tegulum (Fig 10A–D). Spermatheca fused semicircular, with a single 

receptacle strongly sclerotized. Spermathecal baseplate divided, more separated above; 
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ovate and 2.5 wider than its height (Fig 11C, 12E–F). Both sexes possess an orange flame 

shape area over the patellae (Fig 13A–C). 

 

Description 

Male (CNAN-Ar003658) (Fig 9–10): body length 42.09 (not including chelicerae and 

spinnerets), carapace 18.16 length, 18.00 width. Caput not markedly elevated; fovea 

straight, 4.15 wide (Fig 9A). Eyes: anterior eye row procurved, posterior eye row recurved. 

Eye sizes and interocular distances: AME 0.40; ALE 0.55; PME 0.40; PLE 0.65; AME-

AME 0.50; AME-ALE 0.23; PME-PME 1.13; PME-PLE 0.13; ALE-PLE 0.37. Ocular 

tubercle width 2.60, length 2.13; clypeus absent (Fig 9D). Labium length 2.07, width 2.27; 

with 113 cuspules. Maxilla inner corner with approximately 270 (left) and 248 (right) 

cuspules. Cheliceral promargin with 10 (left) and 10 (right) teeth (proximal to distal: first 

large, second small, third large, fourth-tenth large). Sternum length 9.00. Sigillae oval, first 

to third pairs hardly visible, posterior pair once its length from the margin (Fig 9B). Leg 

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

metatarsus, tarsus, total): I: 17.25, 9.45, 14.08, 15.17, 10.32, 66.27. II: 15.92, 9.32, 12.61, 

13.91, 9.06, 60.82. III: 14.49, 8.06, 11.73, 14.15, 8.68, 57.11. IV: 17.61, 8.40, 14.79, 19.44, 

9.61, 69.85. Palp: 10.88, 7.08, 10.35, -, 3.55, 31.86. Spinnerets: PMS, 2.10 long, 1.30 apart; 

PLS, 2.83 basal, 2.20 middle, 3.70 distal. Tarsi I-IV entirely scopulated. Metatarsus I 

entirely scopulated, II scopulated 75%, III scopulated 50% distally, IV scopulated 25% 

distally. Tibia I with two tibial apophyses normally developed, which originate from a 

common base. Prolateral apophysis with inner spine half its length; retrolateral apophysis 

same width throughout its length, apex slightly curved to prolateral (Fig 9F–G). Metatarsus 

I curved (Fig 9E). Stridulatory setae: with plumose setae on palp trochanter retrolateral 

face; leg I trochanter and femur prolateral face. Chaetotaxy (left side): femora I 1p; II 1p; 

palp 1p; patellae none; tibiae I 2p, 1r; II 2p, 3v; III 3p, 4v, 2r; IV 1p, 4v, 1r; palp 2p, 3v; 

metatarsi II 1p, 1v; III 3p, 7v, 2r; IV 2p, 13v, 2r.  

Palp. Embolus almost straight with a broad spoon shape, prolateral superior keel normally 

developed, directed retrolaterally and slightly extended to backward; prolateral inferior keel 

weakly developed restricted to embolus apex, better seen dorsally, apical keel developed 

extending widely backwards. Opening of the embolus is on the prolateral side, just behind 
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the opening is located a concavity which delimits the apical keel boundary from the 

remaining part of the embolus. Embolus apex slightly curved to retrolateral (Fig 10A–D). 

Urticating setae: types I and III arranged in one dorso-posterior patch, black in color. Type 

III located in an oval dorsomedian area extended to posterior. Type I are surrounding the 

type III area; with intermediates between type III and I in transition areas (Fig 9C). 

  

Color pattern. In live specimens, adult males with carapace peach color (pantone 712c) 

around the border, some specimens also present this color behind the fovea. Carapace color 

is black (pantone process black); chelicerae dorsally black; ventral coxae, labium, maxillae 

and sternum brownish black; abdomen dorsally black with sparse rose color setae (pantone 

487c), ventrally brownish black. Legs and palpi: femora black, patellae with a proximal 

dorsomedian signal orange (pantone 173c) flame shape area, distal ring putty color 

(pantone 728c), with some brownish pink setae laterally; tibiae proximal three quarters 

process black with some sparse brownish pink setae, distal quarter brown range and 

metatarsi process black with brownish pink setae and a warm gray ring at the terminal end; 

tarsi black (Fig 13A). 

 

Female (CNAN-Ar007878) (Fig 12A–E): body length 61.36 (not including chelicerae and 

spinnerets), carapace 26.34 length, 24.61 width. Caput not markedly elevated; fovea 

straight, 5.70 wide (Fig 12A). Eyes: anterior eye row procurved, posterior eye row 

recurved. Eye sizes and interocular distances: AME 0.47; ALE 0.80; PME 0.37; PLE 0.70; 

AME-AME 0.67; AME-ALE 0.33; PME-PME 1.57; PME-PLE 0.13; ALE-PLE 0.43. 

Ocular tubercle width 2.97, length 2.93; clypeus lacking (Fig 12C). Labium length 3.05, 

width 3.55; with 86 cuspules. Maxilla inner corner with approximately 250 (left) – 276 

(right) cuspules (12D). Cheliceral promargin with 10 (left) – 11 (right) teeth. Sternum 

length 11.39. Sigillae oval, first to third pairs hardly visible; posterior pair once its length 

from the margin (Fig 12B). Leg formula: IV, I, II, III. Length of legs and palpal segments 

(femur, patella, tibia, metatarsus, tarsus, total): I: 16.56, 10.85, 13.73, 13.01, 8.64, 62.79. II: 

15.65, 10.60, 11.60, 12.49, 7.59, 57.93. III: 14.59, 9.57, 10.83, 13.77, 8.52, 57.28. IV: 

17.94, 10.05, 14.04, 18.78, 9.75, 70.56. Palp: 12.62, 8.57, 8.93, -, 10.35, 40.47. Spinnerets: 

PMS, 2.50 long, 2.05 apart; PLS, 4.15 basal, 4.15 middle, 4.25 distal. Tarsus I-IV entirely 
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scopulated. Metatarsi I entirely scopulated, II scopulated 90%, III scopulated 70% distally, 

IV scopulated 40% distally. Stridulatory setae: with plumose setae on palp trochanter 

retrolateral face; leg I trochanter and femur prolateral face. Chaetotaxy (left side): femora 

palp 1p; patellae none; tibiae palp 1p, 5v; II 1p, 3v; III 3v; IV 3v; metatarsi II 2v; III 5v, 2r; 

IV 1p, 8v, 1r. Genitalia: fused semicircular spermatheca, with a single receptacle strongly 

sclerotized, four times wider than its height. Spermatheca baseplate divided, more separated 

above, each baseplate ovate 2.5 wider than high, outer side slightly smaller than the inner 

(Fig 12E). Variation: some specimens have a wider base up to five times greater than 

height, young or juveniles can present the superior edge slightly inward in middle. Ventral 

face smooth.  Baseplate division can vary in length (Fig 11C, 12F). Urticating setae: types I 

and III arranged in one dorso-posterior patch, black in color. Type III located in an oval 

dorsomedian area extended to posterior. Type I are surrounding the type III area, with 

intermediates between type III and I in transition areas. 

 

Color pattern. In live specimens, adult females with two carapace patterns: (1) light brown 

(pantone 7414c) around the border and process black in dorsomedian, juveniles or 

subadults same pattern (Fig 13B); (2) light brown around the border and extended behind 

the fovea, with process black from the fovea to caput (Fig 13C); chelicerae dorsally oxford 

blue (pantone 532c); ventral coxae, labium, maxillae and sternum brownish black; 

abdomen dorsally black with sparse rose color setae (pantone 487c), ventrally brownish 

black. Legs and palpi: femora black, patellae with a proximal dorsomedian signal orange 

(pantone 173c) flame shape area, distal ring putty color (pantone 728c), with some 

brownish pink setae laterally; tibiae proximal three quarters process black with some sparse 

brownish pink setae, distal quarter brown range and metatarsi process black with brownish 

pink setae and a warm gray ring at the terminal end; tarsi black (Fig 31A–D). 

 

Distribution and habitat. Brachypelma auratum is known from part of the 

Neotransvolcanic belt, being found in southwestern Estado de México, northwesternf 

Guerrero, central Michoacán and northeast border of Jalisco with Michoacán (Fig 2, 33), 

where it occurs in thorn and deciduous secondary forests (Fig 13D). It is a fossorial species 
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whose modified or self-excavated burrows can be found under large rocks and large tree 

roots amongst thorny brush. Burrows do not have any silk around the entrance. 

 

Remarks 

The type specimen of B. auratum (SMF38045) lacks of palpal bulbs because they 

were removed possibly when was described (Fig 11A). It was not possible to find them in 

the holotype jar nor even in the laminated collection at Senckenberg Museum. One 

mounted spermatheca was found instead of a palpal bulb (Fig 11B–C). Origin of that 

spermatheca is uncertain. However, the other features like patellae coloration and tibial 

apophysis in the type specimen are enough for identification of species. 

 

Brachypelma baumgarteni Smith, 1993 

(Fig 2, 14–17, 32A–D, 33) 

 

Brachypelma baumgarteni Smith 1993: 15, fig. 1-10 (D male); Smith, 1994: 163, fig. 875-

883 (male); Teyssié 2015: 269, fig. 1 (female).  

Misidentified in Peters 2000: 66, fig. 214-215 (male); Peters 2003: 114, fig. 457, 460 

(male), the species showen in the figures is an adult male of Brachypelma hamorii 

Tesmoing, Cleton & Verdez 1997 not B. baumgarteni. 

 

Material examined 

Holotype of Brachypelma baumgarteni. MÉXICO: Michoacán: ♂, Sierra Madre del Sur, 

M. Baumgarten (BMNH-1999-122).  

 

Other material 

MÉXICO: Michoacán: 1 ♂, Carretera La Mira-Arteaga, 09/IX/2012, without 

collector (CNAN-Ar003597); 2 ♀, Mpio. Lázaro Cárdenas, Los Amates 11/XII/2013, J. 

Mendoza (CNAN-Ar007149) (CNAN-Ar007150); 1 ♀, Mpio. Lázaro Cárdenas, Puente 

Chuquiapan, 10/XII/2013 J. Mendoza (CNAN-Ar007151); 1 ♂, Mpio. Lázaro Cardenás, 

Los Coyotes, 8/XII/2016, J. Mendoza, R. Ramírez (CNAN-Ar010588). 
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Diagnosis 

Brachypelma baumgarteni can be distinguished from all other known Brachypelma species  

by the coloration of the legs with deep orange flame shape on patellae with yellowish 

around, tibia and metatarsus similar yellowish color. Also differs in the shape of genitalia in 

both sexes with palpal bulb slightly curved to dorsal, embolus shorter than tegulum and 

broader at apex. The prolateral superior keel broad and short, slightly directed 

retrolaterally. Apical keel thin, extending more than the length of prolateral superior keel. 

Also differs by the spermatheca ventral face smooth, with spermathecal baseplate oblong.  

 

Brachypelma baumgarteni is identified by possesing the following character combination: 

male palpal bulb slightly curved to dorsal with a narrow spoon shape at apex, prolateral 

superior keel short, thin and directed retrolaterally; apical keel short and thin, larger than 

prolateral superior keel. Embolus tip slightly directed to retrolateral. Embolus compact and 

thin, shorter in length than tegulum (Fig 15A–D). Spermatheca fused trapezoidal, with a 

single receptacle strongly sclerotized. Spermathecal baseplate divided, more separated 

below; oblong and three times wider than its height (Fig 16E–G). Both sexes possess a 

yellowish longitudinal line just at metatarsi middle, this is better seen on legs I and IV (Fig 

32A–D). 

 

Description 

Male (CNAN-Ar010588) (Fig 14, 15, 17A): body length 49.63 (not including chelicerae 

and spinnerets), carapace 22.59 length, 21.54 width. Caput not markedly elevated; fovea 

recurved, 3.75 wide (Fig 14A). Eyes: anterior eye row procurved, posterior eye row 

recurved. Eye sizes and interocular distances: AME 0.40; ALE 0.43; PME 0.33; PLE 0.70; 

AME-AME 0.40; AME-ALE 0.20; PME-PME 0.97; PME-PLE 0.10; ALE-PLE 0.23. 

Ocular tubercle width 2.50, length 2.13; clypeus 0.17 (Fig 14D). Labium length 2.57, width 

2.90; with 80 cuspules. Maxilla inner corner with approximately 179 (left) and 148 (right) 

cuspules. Cheliceral promargin with 10 (left) and 10 (right) teeth (proximal to distal: first-

third large, fourth-medium, fifth large, sixth small, seventh-tenth large). Sternum length 

9.60. Sigillae oval, second and third pairs hardly visible, posterior pair twice its length from 

the margin (Fig 14B). Leg formula: : IV, I, II, III. Length of legs and palpal segments 
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(femur, patella, tibia, metatarsus, tarsus, total): I: 19.29, 9.87, 14.70, 16.21, 9.97, 70.04. II: 

17.52, 9.79, 12.35, 13.39, 9.91, 62.96. III: 16.15, 9.13, 11.83, 15.25, 9.01, 61.37. IV: 18.92, 

9.99, 15.38, 19.99, 11.10, 75.38. Palp: 11.95, 7.32, 11.26, -, 5.20, 35.73. Spinnerets: PMS, 

2.90 long, 1.45 apart; PLS, 4.10 basal, 2.95 middle, 4.15 distal. Tarsi I-IV entirely 

scopulated. Metatarsus I entirely scopulated, II scopulated 75%, III scopulated 60% 

distally, IV scopulated 30% distally. Tibia I with two tibial apophyses normally developed, 

which originate from a common base. Prolateral apophysis with inner spine half its length; 

retrolateral apophysis same width throughout its length, apex slightly curved to prolateral 

(Fig 14F–G). Metatarsus I curved (Fig 14E). Stridulatory setae: with plumose setae on palp 

coxa and trochanter retrolateral face; leg I trochanter and femur prolateral face. Chaetotaxy 

(left side): femora I 1p; II 1p; palp 1p; patellae none; tibiae I 2p; II 3p, 4v; III 3p, 5v, 1r; IV 

4v, 1r; palp 2p, 1v; metatarsi I 3v; II 4v; III 3p, 6v, 2r; IV 3p, 12v, 2r.  

Palp. Embolus with narrow spoon-shape, slightly curved to dorsal. Embolus short and flat 

at base. Prolateral superior keel short, thin and directed retrolaterally. Apical keel short and 

thin, larger than prolateral superior. Both keels fusioned at apex and extended retrolatrally 

forming a well defined concave area on retrolateral. Opening of the embolus is on the 

prolateral side, just behind the opening is located a concavity which delimits the apical keel 

boundary from the remaining part of the embolus. Embolus apex slightly curved to 

retrolateral (Fig 15A–D). Urticating setae: types I and III arranged in one dorso-posterior 

patch, black in color. Type III located in an oval dorsomedian area extended to posterior. 

Type I are surrounding the type III area, with intermediates between type III and I in 

transition areas (Fig 14C).  

 

Color pattern. In live specimens, adult males with carapace rust color (pantone 167c) with 

the border clearest. Chelicerae dorsally Del rio color (pantone 4735c); ventral coxae, 

labium, maxillae and sternum brownish black; abdomen dorsally black with sparse light 

terra di siena setae (pantone 472c), ventrally brownish black. Legs and palpi: femora black, 

patellae with a proximal dorsomedian signal tomato red (pantone 485c) flame shape area, 

distodorsal paramedian tierra di siena setae with some long setae laterally of the same 

color; tibiae raw sienna (pantone 722c) with some sparse setae from same color and 
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metatarsi corvette color (pantone 720c) with mandys pink (pantone 473c) longitudinal line 

just at metatarsi center; tarsi black (Fig 17A). 

 

Female (CNAN-Ar007150) (Fig 16, 17B, 32A–D): body length 65.97 (not including 

chelicerae and spinnerets), carapace 25.67 length, 23.57 width. Caput not markedly 

elevated; fovea recurved, 5.10 wide (Fig 16A). Eyes: anterior eye row procurved, posterior 

eye row recurved. Eye sizes and interocular distances: AME 0.53; ALE 0.60; PME 0.50; 

PLE 0.53; AME-AME 0.50; AME-ALE 0.20; PME-PME 1.30; PME-PLE 0.13; ALE-PLE 

0.27. Ocular tubercle width 2.53, length 2.47; clypeus 0.47 (Fig 16C). Labium length 2.85, 

width 3.85; with 128 cuspules. Maxilla inner corner with approximately 211 (left) – 225 

(right) cuspules (Fig 16D). Cheliceral promargin with 8 (left) – 9 (right) teeth (all big). 

Sternum length 11.40. Sigillae oval, second and third pairs hardly visible; posterior pair 

once and half its length from the margin (Fig 16B). Leg formula: IV, I, II, III. Length of 

legs and palpal segments (femur, patella, tibia, metatarsus, tarsus, total): I: 17.88, 11.25, 

14.47, 13.15, 9.50, 66.25. II: 15.64, 10.49, 12.88, 12.58, 10.71, 62.30. III: 14.61, 10.10, 

11.01, 15.58, 9.52, 60.82. IV: 18.60. 10.16, 14.66, 19.72, 10.71, 73.85. Palp: 13.08, 8.25, 

10.37, -, 10.14, 41.84. Spinnerets: PMS, 2.50 long, 1.65 apart; PLS, 4.05 basal, 3.10 

middle, 4.15 distal. Tarsus I-IV entirely scopulated. Metatarsi I and II entirely scopulated, 

III scopulated 75% distally, IV scopulated 50% distally. Stridulatory setae with plumose 

setae on palp trochanter and femur retrolateral face; leg I coxa, trochanter and femur 

prolateral face. Chaetotaxy (left side): femora I 1p; II 1p; palp 1p; patellae none; tibiae palp 

1p, 6v; I 3v; II 4v; III 1p, 4v, 1r; IV 1p, 3v, 1r; metatarsi I 2v; II 4v; III 2p, 5v, 1r; IV 13v, 

2r. 

Genitalia: fused trapezoidal spermatheca with a single receptacle strongly sclerotized, 

ventral face looks smooth. Three times wider than its height. Spermatheca baseplate 

divided, oblong, almost as high as one-third the width of its base. Baseplate division very 

narrow and poorly sclerotised in the basal half (Fig 16E). Variation: young or juveniles can 

present the superior edge slightly inward in middle. Baseplate division can vary in length, 

and some specimens can look more sclerotized (Fig 16F, G). Urticating setae: types I and 

III arranged in one dorso-posterior patch, black in color. Type III located in an oval 
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dorsomedian area extended to posterior. Type I are surrounding the type III area, with 

intermediates between type III and I in transition areas. 

 

Color pattern. In live specimens, adult females with two carapace patterns: (1) provincial 

pink (pantone 4685c) around the border and black (pantone 426c) in dorsomedian, 

juveniles or subadults same pattern (Fig 17B); (2) Tuscany (pantone 7522c) around the 

border and extended behind the fovea, with black pearl (pantone black 6c) from the fovea 

to caput (Fig 17C); chelicerae dorsally manatee (pantone 5285c) with two oriental pink 

(pantone 7521c) cheliceral bands; ventral coxae, labium, maxillae and sternum black pearl; 

abdomen dorsally black pearl (pantone black 6c) with rosy brown (pantone 5005c) setae, 

ventrally black pearl. Legs and palpi: femora black pearl, patellae with a proximal 

dorsomedian cinnabar (pantone 7597c) flame shape area, distodorsal paramedian spanish 

white (pantone 4685c) setae with some long setae laterally of the same color; tibiae eunry 

(pantone 4735c) with some sparse setae from same color and metatarsi hemp (pantone 

8021c) with mandys pink (pantone 473c) longitudinal line just at metatarsi center; tarsi 

black (Fig 32A–D). 

 

Distribution and habitat. Brachypelma baumgarteni is known only from Michoacán on the 

Sierra Madre del Sur Region (Fig 2, 33), where it occurs in deciduous forests (Fig 17D). It 

is a fossorial species whose modified or self-excavated burrows, can be found between 

large tree roots amongst large trees. Burrows do not have any silk around the entrance. 

 

Brachypelma boehmei Schmidt & Klaas, 1993 

(Figs 2, 18–22, 32, 33) 

 

Brachypelma boehmei Schmidt & Klaas 1993: 7, fig. 1-2 (D male and female); Schmidt, 

1993: 82, fig. 193a (male); Schmidt & Klaas 1994: 8, fig. 1-2 (male and female); 

Smith, 1994: 164, fig. 884-900 (male and female); Tesmoingt, Cleton & Verdez, 

1997a: 9, plate 2, fig. 1 (female); Schmidt, 1997b: 19, fig. 190 (male); Bertani, 

2000: 30, fig. 41-42 (male); Peters, 2000: 67, fig. 218 (female); Peters, 2003: 115-
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117, fig. 461-469 (male and female); Schmidt, 2003: 137, fig. 201, 273 (male and 

female). 

 

 

Material examined 

Holotype of Brachypelma boehmei. MÉXICO: ♀, no more data, K. Böhme (SMF 40590). 

Paratype. MÉXICO: ♂, no more data, K. Böhme (SMF 38043). 

 

Other material 

MÉXICO: Guerrero: 1 ♂, 2 ♀, Mpio. La Unión Isidoro Montes de Oca, 3km NE of La 

Unión, 12/XII/2013, J. Mendoza (CNAN-Ar007185, CNAN-Ar007186, CNAN-

Ar007833); 2 ♂, Mpio. La Unión Isidoro Montes de Oca, 1km SW of La Unión, 

17/XII/2016, J. Mendoza (CNAN-Ar010589, CNAN-Ar010591); 2 ♀, Mpio. La Unión 

Isidoro Montes de Oca, Carretera Fed 37D, 16/IX/2015, J. Mendoza (CNAN-Ar007905, 

CNAN-Ar010285); Oaxaca: 1 ♂, Mpio. Salina Cruz, X/1963, E. Martín (CNAN-

Ar003426) (Collection data of this specimen are considered wrong due to lack of evidence 

of the species in Oaxaca and considering the restricted distribution of the species to a single 

municipality in Guerrero). 

 

Diagnosis 

Brachypelma boehmei can be distinguished from all other known Brachypelma species  by 

the coloration of the carapace and legs which are orange. Also differs in the shape of 

genitalia in both sexes with palpal bulb straight, embolus similar in length as tegulum and 

broader than embolus base at apex. The prolateral superior keel normally developed and 

slightly directed retrolaterally. Apical keel with a great backward development, extending 

more than the length of prolateral superior keel. The prolateral inferior keel is joined to 

prolateral superior keel at the apex and slightly extended to backwards. The prolateral 

apophysis is almost half the length of the retrolateral apophysis. Also differs by the 

spermatheca ventral face striated, with spermathecal baseplate lanceolate, notoriously 

separated and lower than the height of the spermatheca.  
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Brachypelma boehmei is identified by possesing the following character combination: male 

palpal bulb straight with a broad spoon shape at apex, prolateral superior keel normally 

developed and slightly directed retrolaterally; prolateral inferior keel weakly developed 

restricted to embolus apex; apical keel developed extending to backwards more than the 

length of the prolateral superior keel. Embolus tip slightly directed to retrolateral. Embolus 

large and broad, similar in length to tegulum (Fig 19A–D). Spermatheca fused trapezoidal, 

with a single receptacle strongly sclerotized. Spermathecal baseplate divided, noticeably 

separated; lanceolate and three times wider than its height (Fig 20B, 21E–G). Carapace and 

legs of both sexes are orange in general (Fig 22A–C). 

 

Description 

Male (CNAN-Ar010589) (Fig 18, 19, 22A): body length 41.39 (not including chelicerae 

and spinnerets), carapace 19.71 length, 18.82 width. Caput not markedly elevated; fovea 

recurved, 4.50 wide (Fig 18A). Eyes: anterior eye row procurved, posterior eye row 

recurved. Eye sizes and interocular distances: AME 0.46; ALE 0.53; PME 0.46; PLE 0.56; 

AME-AME 0.43; AME-ALE 0.20; PME-PME 1.20; PME-PLE 0.13; ALE-PLE 0.43. 

Ocular tubercle width 2.47, length 2.23; clypeus absent (Fig 18D). Labium length 2.40, 

width 3.25; with 85 cuspules. Maxilla inner corner with approximately 248 (left) and 187 

(right) cuspules. Cheliceral promargin with 10 (left) and 10 (right) teeth (proximal to distal: 

first-second large, third medium, fourth large, fifth small, sixth-tenth large). Sternum length 

8.70. Sigillae oval, first to third pairs hardly visible, posterior pair once its length from the 

margin (Fig 18B). Leg formula: : IV, I, II, III. Length of legs and palpal segments (femur, 

patella, tibia, metatarsus, tarsus, total): I: 16.94, 9.01, 13.20, 13.72, 8.47, 61.34. II: 15.56, 

8.79, 11.94, 12.60, 8.48, 57.37. III: 14.40, 8.00, 11.29, 13.86, 8.43, 55.98. IV: 17.26, 8.51, 

13.06, 18.04, 9.26, 66.13. Palp: 11.02, 6.54, 9.51, -, 4.51, 31.58. Spinnerets: PMS, 2.15 

long, 0.95 apart; PLS, 3.80 basal, 2.55 middle, 3.25 distal. Tarsi I-IV entirely scopulated. 

Metatarsus I entirely scopulated, II scopulated 80%, III scopulated 60% distally, IV 

scopulated 40% distally. Tibia I with two tibial apophyses normally developed, which 

originate from a common base. Prolateral apophysis with inner spine half its length; 

retrolateral apophysis same width throughout its length, apex slightly curved to prolateral 

(Fig 18F–G). Metatarsus I curved (Fig. 18E). Stridulatory setae: with plumose setae on palp 
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trochanter and femur retrolateral face; leg I coxa, trochanter and femur prolateral face. 

Chaetotaxy (left side): femora I 1p; II 1p; palp 1p; patellae none; tibiae II 3p, 3v, 1r; III 3p, 

4v, 2r; IV 1p, 4v, 1r; palp 2p, 2v; metatarsi I 2v, II 1p, 4v; III 2p, 7v, 2r; IV 2p, 15v, 1r.  

Palp. Embolus straight with a broad spoon shape at apex and similar in length as tegulum. 

Prolateral superior keel normally developed and slightly directed retrolaterally; prolateral 

inferior keel weakly developed restricted to embolus apex, better seen dorsally, apical keel 

developed extending to backwards more than the length of the prolateral superior keel. 

Opening of the embolus is on the prolateral side, just behind the opening is located a 

concavity which delimits the apical keel boundary from the remaining part of the embolus. 

Embolus apex slightly curved to retrolateral (Fig 19A–D). Urticating setae: types I and III 

arranged in one dorso-posterior patch, black in color. Type III located in an oval 

dorsomedian area extended to posterior. Type I are surrounding the type III area, with 

intermediates between type III and I in transition areas (Fig 18C). 

 

Color pattern. In live specimens, adult males with carapace color persimmon (pantone 

166c) and tacao (pantone 721c) around the border (Fig 22A); chelicerae dorsally tussock 

(pantone 729c); ventral coxae, labium, maxillae and sternum seal brown (pantone 440c); 

abdomen dorsally coffee bean (pantone black 2c) with sparse light raw sienna (pantone 

722c) setae, ventrally seal brown. Legs and palpi: femora coffee black, patellae with a 

proximal dorsomedian persimmon flame shape area, surrounding this and distally is raw 

sienna, with some setae laterally of same color; tibiae and metatarsi persimmon, with some 

lateral raw sienna setae; tarsi proximally backer’s chocolate (pantone 732c) and distally 

coffee bean (Fig 32E–H). 

 

Female (CNAN-Ar007905) (Fig 21A–E, 22B): body length 61.36 (not including chelicerae 

and spinnerets), carapace 26.34 length, 24.61 width. Caput not markedly elevated; fovea 

straight, 5.70 wide (Fig 21A). Eyes: anterior eye row procurved, posterior eye row 

recurved. Eye sizes and interocular distances: AME 0.47; ALE 0.80; PME 0.37; PLE 0.70; 

AME-AME 0.67; AME-ALE 0.33; PME-PME 1.57; PME-PLE 0.13; ALE-PLE 0.43. 

Ocular tubercle width 2.97, length 2.93; clypeus lacking (Fig 21C). Labium length 3.05, 

width 3.55; with 86 cuspules. Maxilla inner corner with approximately 250 (left) – 276 
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(right) cuspules (Fig 21D). Cheliceral promargin with 10 (left) – 11 (right) teeth. Sternum 

length 11.39. Sigillae oval, first to third pairs hardly visible; posterior pair once its length 

from the margin (Fig 21B). Leg formula: IV, I, II, III. Length of legs and palpal segments 

(femur, patella, tibia, metatarsus, tarsus, total): I: 16.56, 10.85, 13.73, 13.01, 8.64, 62.79. II: 

15.65, 10.60, 11.60, 12.49, 7.59, 57.93. III: 14.59, 9.57, 10.83, 13.77, 8.52, 57.28. IV: 

17.94, 10.05, 14.04, 18.78, 9.75, 70.56. Palp: 12.48, 7.51, 9.34, -, 9.32. Spinnerets: PMS, 

2.50 long, 2.05 apart; PLS, 4.15 basal, 4.15 middle, 2.55 distal. Tarsus I-IV entirely 

scopulated. Metatarsi I entirely scopulated, II scopulated 90%, III scopulated 70% distally, 

IV scopulated 40% distally. Stridulatory setae: with plumose setae on palp trochanter 

retrolateral face; leg I trochanter and femur prolateral face. Chaetotaxy (left side): femora I 

1p, II 1p; patellae none; tibiae I 1p, 3v; II 3p, 4v; III 3p, 6v, 2r; IV 1p, 4v, 1r; palp 2p, 6v; 

metatarsi I 3v; II 1p, 3v; III 2p, 8v, 1r; IV 2p, 15v, 1r. 

Genitalia: fused trapezoidal spermatheca, with a single receptacle strongly sclerotized, three 

times wider than its height. Spermatheca baseplate divided, widely separated in middle, 

each baseplate lanceolate three times wider than high, outer side slightly smaller than the 

inner (Fig 21E). Variation: some specimens have a wider base up to four times wider than 

height, young or juveniles can present the superior edge slightly inward in middle. Ventral 

with variation on striation. Baseplate division can vary in length (Fig 20B, 21F–G). 

Urticating setae: types I and III arranged in one dorso-posterior patch, black in color. Type 

III located in an oval dorsomedian area extended to posterior. Type I are surrounding the 

type III area, with intermediates between type III and I.in transition areas  

 

Color pattern. In live specimens, adult females with two carapace patterns: (1) tango 

(pantone 7412c) in all the carapace with pink flare (pantone 5025c) around the border, 

juveniles or subadults same pattern (Fig 22B); (2) pink flare around the border and sandy 

brown (pantone 7411c) in dorsomedian, with two seal brown (pantone 440c) longitudinal 

patches from the fovea to caput (Fig 22C); chelicerae dorsally beaver color (pantone 

4715c); ventral coxae, labium, maxillae and sternum seal brown; abdomen dorsally black 

(pantone 426c) with putty color (pantone 721c) setae, ventrally black. Legs and palpi: 

femora coffee black, patellae with a proximal dorsomedian cinnabar (pantone 173c) flame 

shape area, surrounding this and distally is dark salmon (pantone 472c), with some setae 
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laterally of wafer color (pantone 4745c); tibiae and metatarsi chardonnay (pantone 1355c), 

with some lateral wafer setae; tarsi proximally backer’s chocolate (pantone 732c) and 

distally coffee bean (Fig 32E–H). 

 

Distribution and habitat. Brachypelma boehmei is the species with the most restricted 

distribution being only known from Sierra de Cumbres region, that is characterized by low 

complex and rolling hills with plains, belonging to the subprovince Costas del Sur in the 

southwest of Guerrero (Fig 2, 33). It occurs in thorn and deciduous forests (Fig 22D). It is a 

fossorial species whose burrows can be found under large angular rocks and large tree roots 

amongst thorny brush. Burrows do not have any silk around the entrance. 

 

 

Brachypelma emilia (White 1856) 

(Figs 2, 26–29, 31E–H, 33) 

 

Mygale emilia White 1856: 185, pl. 43 (D male). 

Brachypelma emilia Simon 1891: 338, (D male and female); Smith, 1986: 49, fig. 27h 

(Tmf from Eurypelma=Avicularia); Smith, 1987: 49, plate 2, fig. 27h (male); 

Hancock & Hancock, 1989: 46, fig. 41 (female); Schmidt, 1992: 10, (Tmf from 

Euathlus per Raven); Schmidt, 1993: 82, fig. 188 (female); Smith, 1995: 166, fig. 

901-915 (male and female); Pérez-Miles et al., 1996: 46, fig. 9-10 (male and 

female); Tesmoingt, Cleton & Verdez, 1997a: 9, plate 2, fig. 6 (female); Schmidt, 

1997: 19, fig. 191, 193 (male and female); Locht, Yáñez & Vazquez, 1999: 196, fig. 

7 (female); Peters, 2000: 68, fig. 222 (female); Bertani, 2001: 338, fig. 153-156 

(male and female); Peters, 2003: 117, fig. 473-474, 477, 480, 483 (male and 

female); Schmidt, 2003: 152, fig. 274-277 (male and female); Gabriel & Longhorn, 

2015: 100, fig. 13 (female). 

 

Material examined 
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Neotype of Brachypelma emilia. MÉXICO: Durango: ♂, Ciudad, leg Mr. Forrer (BMNH-

1898-12-24-32). Paraneotype (labeled as paratype). Durango: ♂, Ciudad, leg. Forrer 

(OUNMH Jar 106). 

 

Other material 

MÉXICO: Nayarit: 1 ♂ 4 ♀, Mpio. Compostela, 9.xii.2012, E. Goyer, E. 

Hijmensen, D. Ortiz (CNAN-Ar003599, CNAN-Ar007153, CNAN-Ar007173, CNAN-

Ar007178, CNAN-Ar007875); 1 ♂, Mpio. Estación Ruíz, 1.xii.1989, A. Cadena (CNAN-

Ar003436); 4 ♂, Mpio. Estación Ruíz, 5.xii.2014, J. Mendoza, G. Contreras (CNAN-

Ar007146, CNAN-Ar007894, CNAN-Ar007895, CNAN-Ar007899); Sinaloa: 1 ♂, Mpio. 

Mazatlan, vii.1959, without more data (CNAN-Ar003427); 1 ♂ 1 ♀, Mpio. Mazatlan, 

3.xii.2014, J. Mendoza, G. Contreras (CNAN-Ar007898, CNAN-Ar010602); 1 ♂, Mpio. 

Mazatlan, without more data, Collection E. Simon (MP Ar4871A); 1 ♂, Mpio. Sinaloa de 

Leyva, 30.i.1965, without more data (CNAN-Ar003590); Sonora: 1 ♂, Mpio. Altar, 

9.i.1970, W. Lopez Forment (CNAN-Ar003578); Jalisco: 1 ♀, Norte del Río Santiago, 

Godman, Salvin, without more data (BMNH-1962-2-28-1); 1 ♂, donation received from 

private collection of J. Mendoza (CNAN-Ar003631). 

 

Diagnosis 

Brachypelma emilia can be distinguished from all other known Brachypelma species  by 

the coloration of the carapace and legs, with carapace orange except in the caput which is 

black in color; the legs have femora and patellae black, tibiae orange and metatarsi I-III 

black, IV orange. Also differs in the shape of genitalia in both sexes with palpal bulb 

slightly curved to dorsal having a small and narrow spoon shape. The prolateral superior 

keel slightly developed, thin and directed retrolaterally; prolateral inferior keel absent; 

apical keel normally developed, wide but not shorter than prolateral superior keel. Also 

differs by the spermatheca ventral face smooth, with a single receptacle strongly sclerotized 

slightly notched in the middle, spermathecal baseplate oblanceolate.  

 

Brachypelma emilia is identified by possesing the following character combination: male 

palpal bulb with narrow spoon shape embolus curving slightly to dorsal through its length, 
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prolateral superior keel slightly developed; apical keel normally developed, wide but not 

shorter than prolateral superior keel tip. Embolus tip directed to retrolateral. Embolus 

similar in length than tegulum (Fig 24A–D). Spermatheca fused with single 

semitrapezoidal receptacle. Spermathecal baseplate divided, oblanceolate; one and half 

wider than its height (Fig 25E–F). Carapace of both sexes carapace orange with black 

triangle in the ocular area (Fig 26A–C). 

 

Description 

Male (CNAN-Ar003599) (Fig 23, 24, 26A): body length 40.16 (not including chelicerae 

and spinnerets), carapace 20.23 length, 18.85 width. Caput not markedly elevated; fovea 

procurved, 3.80 wide (Fig 23A). Eyes: anterior eye row procurved, posterior eye row 

recurved. Eye sizes and interocular distances: AME 0.43; ALE 0.60; PME 0.33; PLE 0.37; 

AME-AME 0.70; AME-ALE 0.20; PME-PME 1.23; PME-PLE 0.13; ALE-PLE 0.37. 

Ocular tubercle width 2.47, length 2.27; clypeus 0.23 (Fig 23D). Labium length 2.60, width 

3.40; with 109 cuspules. Maxilla inner corner with approximately 205 (left) and 179 (right) 

cuspules. Cheliceral promargin with 10 (left) and 9 (right) teeth (proximal to distal: first-

third large, fourth small, fifth-seventh medium, eighth-tenth large; first-third large, fourth 

small, fifth-seventh medium, eighth-ninth large). Sternum length 10.10. Sigillae oval, 

fourth pair hardly visible, posterior pair one and half its length from the margin (Fig.). Leg 

formula: IV, I, II, III. Length of legs and palpal segments (femur, patella, tibia, metatarsus, 

tarsus, total): I: 17.25, 9.39, 11.67, 12.22, 9.28, 59.81. II: 15.93, 9.20, 10.96, 11.89, 8.21, 

56.19. III: 14.35, 8.11, 10.00, 12.08, 8.15, 52.69. IV: 16.86, 8.63, 12.81, 16.13, 9.92, 64.35. 

Palp: 11.83, 7.23, 9.61, -, 4.14, 32.81. Spinnerets: PMS, 2.20 long, 1.00 apart; PLS, 3.10 

basal, 2.20 middle, 3.20 distal. Tarsi I-IV entirely scopulated. Metatarsus I entirely 

scopulated, II scopulated 75%, III scopulated 50% distally, IV scopulated 30% distally. 

Tibia I with two tibial apophyses normally developed, which originate from a common 

base. Prolateral apophysis with inner spine third its length; retrolateral apophysis wider in 

basal half, apex almost straight (Fig 23F, G). Metatarsus I curved (Fig 23E). Stridulatory 

setae: with plumose setae on palp trochanter retrolateral face; leg I trochanter and femur 

prolateral face. Chaetotaxy (left side): femora I 1p; II 1p; palp 1p; patellae none; tibiae I 1p, 
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2v; II 2p, 3v; III 2p, 5v, 1r; IV 1p, 4v, 1p; palp 2p, 1v; metatarsi I 1v; II 2v; III 3p, 7v, 1r; 

IV 1p, 18v, 1r. 

Palp. Embolus slightly curved to dorsal having a small and narrow spoon shape, prolateral 

superior keel slightly developed, thin and directed retrolaterally; prolateral inferior keel 

absent; apical keel normally developed, wide but not shorter than prolateral superior keel. 

Opening of the embolus is on the prolateral side, just behind the opening is located a 

concavity which delimits the apical keel boundary from the remaining part of the embolus. 

Embolus apex slightly curved to retrolateral (Fig 24A–D). Urticating setae: types I and III 

arranged in one dorso-posterior patch, black in color. Type III located in an oval 

dorsomedian area extended to posterior. Type I are surrounding the type III area, with 

intermediates between type III and I in transition areas (Fig 23C).  

 

Female (CNAN-Ar010602) (Fig 25A–E): body length 61.31 (not including chelicerae and 

spinnerets), carapace 26.34 length, 24.33 width. Caput not markedly elevated; fovea 

straight, 6.40 wide (Fig 25A). Eyes: anterior eye row procurved, posterior eye row 

recurved. Eye sizes and interocular distances: AME 0.65; ALE 0.70; PME 0.50; PLE 0.70; 

AME-AME 0.63; AME-ALE 0.33; PME-PME 1.57; PME-PLE 0.07; ALE-PLE 0.40. 

Ocular tubercle width 3.25, length 2.83; clypeus 0.27 (Fig 25D). Labium length 3.05, width 

3.85; with 94 cuspules. Maxilla inner corner with approximately 187 (left) – 208 (right) 

cuspules. Cheliceral promargin with 9 (left) – 9 (right) teeth. Sternum length 11.60. Sigillae 

oval, fourth pair hardly visible; posterior pair twice its length from the margin (Fig 25B). 

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

metatarsus, tarsus, total): I: 17.87, 10.79, 13.69, 13.40, 8.75, 64.50. II: 16.35, 10.18, 12.05, 

11.77, 8.94, 59.29. III: 15.69, 9.40, 10.97, 12.79, 8.50, 57.35. IV: 18.34, 10.20, 14.20, 

17.91, 9.98, 70.63. Palp: 13.20, 8.35, 10.12, -, 9.92, 41.59. Spinnerets: PMS, 2.90 long, 

3.00 apart; PLS, 4.30 basal, 2.90 middle, 4.35 distal. Tarsus I-IV entirely scopulated. 

Metatarsi I entirely scopulated, II scopulated 90%, III scopulated 50% distally, IV 

scopulated 40% distally. Stridulatory setae: with plumose setae on palp trochanter and 

femur retrolateral face; leg I trochanter and femur prolateral face. Chaetotaxy (left side): 

femora I 1p; palp 1p; patellae none; tibiae I 1p, 3v; II 1p, 4v; III 1p, 5v, 1r; IV 1p, 6v, 1r; 

palp 2p, 5v; metatarsi I 4v; II 4v; III 1p, 8v, 2r; IV 2p, 14v, 1r. Genitalia: fused semicircular 
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spermatheca, with a single receptacle strongly sclerotized slightly notched in the middle, 

four times wider than its height. Spermatheca baseplate divided, widely separated above, 

each baseplate oblanceolate 3.5 wider than high, inner side smaller than the outer (Fig 

25E). Variation: some specimens have a wider base up to five times greater than height, 

young or juveniles can present the superior edge slightly inward in middle. Ventral face 

smooth. Baseplate division can vary in length (Fig 25F). Urticating setae: types I and III 

arranged in one dorso-posterior patch, black in color. Type III located in an oval 

dorsomedian area extended to posterior. Type I are surrounding the type III area, with 

intermediates between type III and I in transition areas (Fig 25C). 

 

Color pattern. In live specimens, adults of both sexes have the carapace orange (pantone 

7412c) on almost all the carapace except in the caput, which is Pantone Process Black in 

color, also has a longitudinal line of beaver color (pantone 4715c) that goes from back of 

the eyes to the fovea (Figs 26A–C); chelicerae dorsally blue whale color (pantone 533c); 

ventral coxae, labium, maxillae and sternum black pearl color (pantone black 6c); abdomen 

dorsally black with Christine color setae (pantone 7583c), ventrally black pearl color. Legs 

and palpi: femora and patellae black pearl; tibiae orange (pantone 157c); metatarsi I-III 

black (pantone black 7c) with proximal third rope color (pantone 876c), IV black (pantone 

black 7c) with large brandy punch color (pantone 722c) covering it almost completely; tarsi 

black (pantone black c) (Fig 31E–H). With juveniles of same pattern but paler in color. 

 

Distribution and habitat. Brachypelma emilia is known from the north of the Pacific Coast 

region on the western side of Sierra Madre Occidental, being found in southern of Sonora, 

Sinaloa, Nayarit and a small area in northwestern of Jalisco, just in the border of Jalisco 

with Nayarit; could also be possibly found in Durango, but there is no accurate evidence of 

that (Fig 2, 33). It occurs in in drier coastal thorn, grasslands, palm transition to deciduous 

forest, and into higher elevations of oak forest (Fig 26D). It is a fossorial species whose 

modified or self-excavated burrows can be found under large rocks, under dense thorny 

thickets, large tree roots or burrows on the leafy ground cover, in both forested and 

moderately disturbed areas. Some can be also found close to some houses or human 

structures, but this is most likely because the spiders lived there before the constructions. 
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Burrows do not have any silk around the entrance to indicate there is a spider inside. This 

species is sympatric (overlapping distributions) with a small population of Brachypelma 

klaasi in the southwest area of Nayarit. 

 

 

Brachypelma klaasi (Schmidt & Krausse 1994) 

(Figs 2, 27–30, 31I–L, 33) 

 

Brachypelmides klaasi Schmidt & Krause, 1994: 7, fig. 1-2 (D male and female); Schmidt, 

1997b: 19, fig. 198, 202 (male and female); Locht, Yáñez & Vázquez, 1999: 196, 

fig. 4, 9 (male and female); Vol, 1999: 11, fig. A (female); Peters, 2000: 75, fig. 

244-247 (male and female); Peters, 2003: 131, fig. 533-535, 537 (male and female); 

Schmidt, 2003: 137, fig. 204, 208 (male and female). 

Brachypelma klaasi Smith, 1994: 169, fig. 926-939 (male and female). 

 

 

Material examined 

Holotype of Brachypelmides klaasi (by original designation). MÉXICO: Nayarit: ♀, close 

to Tepic, K. Böhme (SMF 40599) (only microscope slide with spermatheca).  

 

Other material 

MÉXICO: 1 ♀, without more data (SMF 58101-84) (only microscope slide with 

spermatheca); 1 ♂, without more data, Böhme (SMF 38044); Jalisco: 2 ♂, 1 ♀, Mpio. 

Tomatlán, 6/XII/2012, D. Ortiz , E. Goyer, E. Hijmensen (CNAN-Ar003333, CNAN-

Ar003341, CNAN-Ar007831); 1 ♂, Mpio. Cihuatlán, 4/XII/2013, D. Ortíz, D. Barrales, G. 

Contreras (CNAN-Ar007160); 1 ♀, Mpio. La Huerta, Reserva Chamela, 6/XII/2013, D. 

Ortíz, E. Goyer, E. Hijmensen (CNAN-Ar007879); 1 ♂, Mpio. La Huerta, Reserva 

Chamela, 8-20/XI/2014, W. Maddison (CNAN-Ar007857); 1 ♂, Mpio. La Huerta, Reserva 

Chamela, 18/V/1981, A. Pescador (CNAN-Ar003432); 1 ♂, donation received from private 

collection of J. Mendoza (CNAN-Ar003344); Colima: 1 ♂, Mpio. Manzanillo, 4/XII/2013, 
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D. Ortiz, D. Barrales, G. Contreras (CNAN-Ar007162); 1 ♂, Mpio. Colima, 30/XI/2012, D. 

Ortiz, E. Goyer, E. Hijmensen (CNAN-Ar007845). 

 

Diagnosis 

Brachypelma klaasi can be distinguished from all other known Brachypelma species  by the 

coloration of the legs with pinkish color on tibiae and metatarsi. Also differs in the shape of 

genitalia in both sexes with palpal bulb almost straight, tapering and lacking the typical 

spoon shape. The prolateral superior keel reduced, directed retrolaterally and slightly 

extended to backward. Apical keel thin and reduced, shorter than prolateral superior keel. 

Lacking prolateral inferior keel. Also differs by the divided spermatheca widely separated, 

with spermathecal baseplate oblong. Ventral face smooth. 

 

Brachypelma klaasi is identified by possesing the following character combination: male 

palpal bulb with embolus almost straight, tapering and without typycal spoon shape due to 

the reduced apical keel. Prolateral superior keel reduced, apical keel thin and reduced, 

shorter than prolateral superior keel. Embolus tip directed to retrolateral. Embolus similar 

in length to tegulum (Fig 28A–D). Spermatheca separated with semitriangular receptacles. 

Spermathecal baseplate divided, oblong; twice wider than its height (Fig 29D–F). Carapace 

of both sexes black (Fig 30A–C). 

 

Description 

Male (CNAN-Ar003333) (Figs 27, 28. 30A): body length 48.60 (not including chelicerae 

and spinnerets), carapace 22.82 length, 22.17 width. Caput not markedly elevated; fovea 

straight, 4.15 wide (Fig 27A). Eyes: anterior eye row procurved, posterior eye row 

recurved. Eye sizes and interocular distances: AME 0.55; ALE 0.80; PME 0.40; PLE 0.70; 

AME-AME 0.55; AME-ALE 0.20; PME-PME 1.20; PME-PLE 0.05; ALE-PLE 0.23. 

Ocular tubercle width 2.80, length 2.55; clypeus 0.25 (Fig 27D). Labium length 3.05, width 

3.55; with 98 cuspules. Maxilla inner corner with approximately 175 (left) and 171 (right) 

cuspules. Cheliceral promargin with 11 (left) and 12 (right) teeth (proximal to distal: first-

second large, third medium, fourth large, fifth small, sixth-eleventh large; first large, 

second small, third large, fourth small, fifth large, sixth small, seventh-twelve large). 
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Sternum length 10.8. Sigillae oval, second to third pairs hardly visible, posterior pair once 

its length from the margin (Fig 27B). Leg formula: : IV, I, II, III. Length of legs and palpal 

segments (femur, patella, tibia, metatarsus, tarsus, total): I: 18.95, 10.29, 14.84, 15.15, 

10.72, 69.95. II: 17.25, 9.79, 13.15, 14.09, 10.07, 64.35. III: 16.11, 8.27, 11.83, 15.10, 

10.28, 61.59. IV: 18.89, 9.38, 15.53, 18.32, 10.63, 72.75. Palp: 12.28, 7.47, 11.92, -, 5.71, 

37.38. Spinnerets: PMS, 2.40 long, 1.15 apart; PLS, 4.05 basal, 2.35 middle, 3.60 distal. 

Tarsi I-IV entirely scopulated. Metatarsus I entirely scopulated, II scopulated 90%, III 

scopulated 60% distally, IV scopulated 40% distally. Tibia I with two tibial apophyses 

normally developed, which originate from a common base. Prolateral apophysis with inner 

spine half its length; retrolateral apophysis tapering throughout its length, apex slightly 

curved to prolateral (Fig 27F, G). Metatarsus I curved (Fig 27E). Stridulatory setae: with 

plumose setae on palp trochanter and femur retrolateral face; leg I trochanter and femur 

prolateral face. Chaetotaxy (left side): femora none; patellae none; tibiae II 1v; III 3v; IV 

2v; palp 1v; metatarsi I 1v; II 3v; III 1p, 5v; IV 9v.  

Palp. Embolus almost straight, tapering and lacking the typical spoon shape due to the 

reduced apical keel. Prolateral superior keel reduced, directed retrolaterally and slightly 

extended to backward; prolateral inferior keel absent. Apical keel thin and reduce, shorter 

than prolateral superior keel. Opening of the embolus is on the prolateral side, just behind 

the opening is located a concavity which delimits the apical keel boundary from the 

remaining part of the embolus. Embolus apex slightly curved to retrolateral. Embolus 

similar in length as tegulum (Fig 28A–D). Urticating setae: types I and III arranged in one 

dorso-posterior patch, black in color. Type III located in an oval dorsomedian area 

extended to posterior. Type I are surrounding the type III area, with intermediates between 

type III and I in transition areas (Fig 27C).  

 

Female (CNAN-Ar007831) (Fig 29, 30B): body length 63.26 (not including chelicerae and 

spinnerets), carapace 27.65 length, 24.27 width. Caput not markedly elevated; fovea 

straight, 6.40 wide (Fig 29A). Eyes: anterior eye row procurved, posterior eye row 

recurved. Eye sizes and interocular distances: AME 0.57; ALE 0.63; PME 0.43; PLE 0.67; 

AME-AME 0.50; AME-ALE 0.33; PME-PME 1.33; PME-PLE 0.07; ALE-PLE 0.07. 

Ocular tubercle width 2.80, length 2.33; clypeus 0.47. Labium length 3.65, width 5.25; with 
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94 cuspules. Maxilla inner corner with approximately 68 (left) – 58 (right) cuspules. 

Cheliceral promargin with 10 (left) – 11 (right) teeth. Sternum length 11.60. Sigillae oval, 

first to third pairs hardly visible; posterior pair once its length from the margin (Fig 29B). 

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

metatarsus, tarsus, total): I: 16.86, 10.39, 12.94, 12.74, 8.92, 61.85. II: 15.61, 10.06, 11.28, 

12.49, 9.04, 58.48. III: 14.82, 9.59, 10.07, 13.65, 9.09, 57.22. IV: 17.26, 9.68, 12.32, 18.29, 

9.53, 67.08. Palp: 12.55, 8.02, 9.09, -, 9.29, 38.95. Spinnerets: PMS, 2.80 long, 3.65 apart; 

PLS, 5.50 basal, 4.15 middle, 4.75 distal. Tarsus I-IV entirely scopulated. Metatarsi I 

entirely scopulated, II scopulated 80%, III scopulated 70% distally, IV scopulated 50% 

distally. Stridulatory setae: with plumose setae on palp trochanter and femur retrolateral 

face; leg I trochanter and femur prolateral face. Chaetotaxy (left side): femora none; 

patellae none; tibiae I 2v; II 2v; III 3v; IV 2v; palp 1p, 5v; metatarsi I 3v; II 4v; III 5v; IV 

1p, 14v, 1r. Genitalia: Spermatheca separated with subtriangular receptacles strongly 

sclerotized, each receptacle almost the same height as width. Spermatheca baseplate 

divided and widely separated, each baseplate oblong twice wider than high (Fig 29D).  

Baseplate division can vary in length (Fig 29E, F). Urticating setae: types I and III arranged 

in one dorso-posterior patch, black in color. Type III located in an oval dorsomedian area 

extended to posterior. Type I are surrounding the type III area, with intermediates between 

type III and I in transition areas (Fig 29C). 

  

Color pattern. In live specimens, adults of both sexes have the carapace black (pantone 

process black c) with zinnwaldite color (pantone 489c) around the border, despite the black 

carapace the radiating thoracic sulci are clearly seen (Fig 30A–C); chelicerae dorsally 

brown color (pantone 7533c) with some large setae French beige color (pantone 4715c); 

ventral coxae, labium, maxillae and sternum black pearl color (pantone black 6c); abdomen 

dorsally black with corvette color setae (pantone 720c), ventrally black pearl color. Legs: 

femora black pearl; patellae black pearl with scattered setae shilo color (pantone 488c); 

tibiae and metatarsi mandys pink color (pantone 473c); tarsi black (pantone black c); palpi: 

femora black pearl; patellae, tibia and tarsi black pearl with scattered setae shilo color (Fig 

31I–L). With juveniles of same pattern but paler in color. 
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Distribution and habitat. Brachypelma klaasi is known from the Pacific Coast region of 

Jalisco on the western side of Sierra Madre Occidental, with small populations in Colima 

and southern Nayarit (Fig 2, 33). It occurs in in drier coastal thorn, deciduous forest and 

higher elevations of oak forest (Fig 30D). It is a fossorial species whose modified or self-

excavated burrows, can be found under large rocks, under thorny thickets, tree roots or 

burrows on hillsides, in both forested and moderately disturbed areas. Burrows do not have 

any silk around the entrance to indicate there is a spider inside. This species is sympatric 

(overlapping in range) with Brachypelma emilia in the southwestern area of Nayarit, and 

with Brachypelma hamorii in Colima. 

 

Identification key for Species of Brachypelma Simon 1891. 

Adult males 

1. With any other color besides black in any segment(s) of the legs (generally orange 

or reddish) (Fig 31, 32)…………………………………………………2 

With all segments of the legs black in color, carapace golden yellowish (Fig 

8A)……………………………………………………………………B. albiceps 

2. All patellae with any other color besides black (generally pink or reddish) (Fig 31A-

D, 31I-L, 32)………………………………………………………………..3 

All patellae totally black in color, with orange coloration in all tibiae and metatarsus 

IV, male palpal bulb with narrow spoon shape, prolateral superior keel slightly 

developed (Fig 24, 26A, 31E-H)…………………………..B. emilia 

3. All patellae with a central flame pattern orange or reddish, male palpal bulb with a 

distinct spoon shape, apical keel curved outward (Fig 10, 15, 32A-H, 

32)………………………………………………………………………………4 

All patellae without central flame pattern, with pinkish color on patellae, tibiae and 

metatarsi, male palpal bulb without distinct spoon shape, apical keel curved inward 

(Fig 28, 30A)……………………………………………………B. klaasi 

4. Embolus equal or slightly larger than tegulum and broad at apex with large spoon 

shape, prolateral superior keel narrow and widely extended backwards (Fig 

10)…………………………………………………………………………..5  
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Embolus shorter than tegulum and broad at apex with short spoon shape, prolateral 

superior keel wide and short, not extended widely to backwards (Fig 

15)……………………………………………………………………………….7 

5. All patellae orange or yellowish with central flame shape area reddish in color, 

without distal white rings on patellae or tibiae; large embolus base and slightly 

narrower than the apical spoon shape (Fig 19, 22A)……………………………6 

All patellae black with a central flame shape area reddish or orange, with a distal 

white ring on patellae, tibiae and metatarsi; short embolus base and similar in width 

to the apical spoon shape (Fig 10, 13A)………………………B. auratum 

6. Carapace orange or black, patellae orange with central flame shape reddish area, 

tibiae with orange in distal half, metatarsi with yellowish ring distally; ventral 

apophysis wide through its length, apex slightly curved to dorsal; apical keel very 

wide and larger than prolateral superior keel (see Mendoza & Francke 2017 figs 3, 

7, 8, 19, 42-45)…………………………………………………B. smithi 

Carapace always orange, patellae, tibiae and metatarsi completely orange in color; 

ventral apophysis wide in base and tapering, apex straight; apical keel wide and 

similar in length or slightly larger than prolateral superior keel (Fig 18F, 19, 

22A)………………………………………………………..B. boehmei 

7. Carapace always orange, patellae yellowish with central flame shape reddish area, 

tibiae and metatarsi yellowish, with a distinctive diagonal yellow line on metatarsi; 

tegulum swollen, embolus base very short, apical keel wide and longer than 

prolateral superior keel (Fig 15, 17A)………………B. baumgarteni 

Carapace black or yellowish with only ocular area with some black, yellowish color 

around the border, patellae dorsally orange slightly expanded laterally, with central 

flame shape reddish area, tibiae distal half yellowish, metatarsi with distal white 

ring; tegulum globose but not swollen, embolus base short and thin, apical keel 

slightly wide and similar in legth to prolateral superior, apex very curved to 

retrolateral (see Mendoza & Francke 2017 figs 24, 28,29, 46-49, 

37)……………………………………………………………………B. hamorii 

 

Adult females 
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1. With any other color besides black in any segment(s) of the legs (generally orange 

or reddish) (Fig 31, 32)…………………………………………………2 

With all segments of the legs black in color, carapace golden yellowish; 

spermatheca separated and with rounded receptacles (Fig 8B, 7E-G).B. albiceps 

2. All patellae with any other color besides black (generally rose or reddish) (Fig 31A-

D, 31I-L, 32)……………………………………………………………….3 

All patellae totally black in color, with orange coloration in all tibiae and metatarsus 

IV, spermatheca with a single receptacle strongly sclerotized slightly notched in the 

middle, spermathecal baseplate oblanceolate (Fig 25E, F, 26B, C, 31E-

H)…………………………………………………………………B. emilia 

3. All patellae with a central flame pattern orange or reddish, spermatheca fused with 

single receptacle (Fig 12E, F, 21E-G, 32A-H)…………………………….4 

All patellae without central flame pattern, with pinkish color on patellae, tibiae and 

metatarsi, spermatheca separated with semitriangular receptacles, spermathecal 

baseplate oblong (Fig 29D-F, 30B, C, 31-I-L)……………B. klaasi 

4. Spermathecal baseplate lower than the seminal receptacle, spermatheca ventral face 

striated (Fig 12E-F, 21E-G)………………………………………………...5  

Spermathecal baseplate higher than the seminal receptacle, spermatheca ventral face 

smooth (Fig 16E-G)………………………………………………………...7 

5. All patellae orange or yellowish with central flame shape area reddish in color, 

without distal white rings on patellae or tibiae; spermatheca ventral face with clearly 

defined striatation (Fig 21E-G, 22B, C, 32E-H)…………………………6 

All patellae black with a central flame shape area reddish or orange, with a distal 

white ring in patella, tibiae and metatarsi; spermatheca ventral face with slight 

striatation, spermatheca baseplate more separated above, each baseplate ovate (Fig 

12E, F, 13B, C, 31A-D)…………………………………………B. auratum 

6. Carapace could be yellowish around the border and behind the fovea with starburst 

black pattern from the fovea to caput; or yellowish around the border and black in 

dorsomedian; or yellowish pink in almost all carapace except by two longitudinal 

black areas in the caput; all patellae orange with central flame shape reddish area, 

tibiae with orange in distal half, metatarsi with yellowish ring distally; spermatheca 
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baseplate subtriangular, decreasing the upper side toward the outer side (see 

Mendoza & Francke 2017 figs 14-18, 20-22, 50, 51, 53-

56)…………………………………………………………………..B. smithi 

Carapace could be completely orange or orange in almost all carapace except by 

two longitudinal black areas in the caput; patellae, tibiae and metatarsi completely 

orange in color; spermatheca baseplate widely separated in middle, each baseplate 

lanceolate, outer side slightly smaller than the inner (Fig 20B, 21E-G, 22B, 

C)……………………………………………………….B. boehmei 

7. Carapace could be light orange around the border and black in dorsomedian or light 

orange around the border with orange extended behind the fovea and black from the 

fovea to caput; patellae yellowish with central flame shape reddish area, tibiae and 

metatarsi yellowish, with a distinctive diagonal yellow line on metatarsi; 

spermatheca baseplate oblong, baseplate division narrow, baseplate poorly 

sclerotized in the basal inner corner (Fig 16E-G, 17B, C)..B. baumgarteni 

Carapace could be yellowish around the border and black in dorsomedian or pale 

orange around the border and behind the fovea with starburst black pattern from the 

fovea to caput; patellae dorsally orange slightly expanded laterally, with central 

flame shape reddish area, tibiae distal half yellowish, metatarsi with distal white 

ring; spermatheca baseplate elliptic, outer side slightly smaller than the inner (See 

Mendoza & Francke 2017 figs 34-36, 38-40, 52, 57-

60)…………………………………………………………………..B. hamorii 

 

Tliltocatl gen nov  

(Fig 34) 

 

Type species Eurypelma vagans (Ausserer 1875), by original designation. 

 

Species included: Tliltocatl albopilosum (Valerio 1980) comb. nov., Tliltocatl epicureanum 

(Chamberlin 1925) comb. nov., Tliltocatl kahlenbergi (Rudloff 2008) comb. nov., 

Tliltocatl sabulosum (F. O. Pickard-Cambridge 1897) comb. nov., Tliltocatl schroederi 
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(Rudloff 2003) comb. nov., Tliltocatl vagans (Ausserer 1875) comb. nov., Tliltocatl 

verdezi (Schmidt 2003) comb. nov. 

 

Diagnosis 

Tliltocatl gen nov. can be distinguished from all other known theraphosinae genera (except 

Brachypelma) by having plumose stridulatory setae on the prolateral face of leg I 

trochanter/femur and retrolateral face trochanter of the palp. Both sexes lack a plumose pad 

of setae on leg IV femur. The metatarsus IV is 20-40% distally scopulated. All tarsi 

scopulae are undivided. The femur of leg III is slightly enlarged but not swollen as in other 

genera. The male palpal bulb distally wide and flattened (spoon-shaped) and has prolateral 

superior and apical keels united at the apex. Prolateral superior and prolateral inferior keels 

are at the same height, joined at their distal end and widely separating towards the embolus 

base (better seen in dorsal position). The prolateral inferior keel is longer than the prolateral 

superior. The apical keel can extend widely to backwards just as the prolateral inferior keel, 

and usually is broader on its distal half. Females have a single fused spermatheca, apically 

narrowed. Both sexes possess urticating setae type I and type III; type III located in the 

dorsoposterior area and type I surrounding these. Most of the species are black with long 

red setae on the opisthosoma (except T. albopilosum, T. schroederi and T. verdezi). It 

differs from Brachypelma by the coloration of legs which are black or have long whitish 

setae (as T. albopilosum) in combination with a dark carapace and long red setae on 

abdomen. The shape of genitalia also differs in both sexes with the male palpal bulb apex 

larger than in Brachypelma and by the presence of prolateral inferior keel well developed 

and posteriorly extended. The apical keel is also larger than in Brachypelma and wider on 

distal half. Embolus is regularly similar in length or longer than the tegulum wheres in 

Brachypelma it is shorter. It also differs, by having spination on the patellae of palps and 

legs. Females differs by the spermatheca apex inwardly curved and by lacking 

spermathecal baseplate or, poorly sclerotized and widely separated when present (such as 

T. albopilosum). 

 

Remarks. 
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Tliltocatl gen. nov. can be confused by unexperienced people with Sericopelma spp. due to 

the similar coloration. But, they can be easily differentiated one from the other because 

adult males of Sericopelma lack tibial apophysis, the female spermatheca has not notched 

apical edge, also the spermatheca is distinctly swollen on the apex showing a P-shape. In 

addition, Sericopelma has a distinct radiating sulcus on the carapace. 

 

Etymology 

The genus gender is masculine. The name is a noun in apposition comprising the Nahuatl 

words Tlil, which means “black”, and tocatl, which means “spider”. Generic name refers to 

the black coloration of the species in the genus. 

 

Distribution 

Tliltocatl is located in Mexico, Guatemala, Belize, Honduras, El Salvador, Nicaragua and 

Costa Rica. The genus lives in deciduous forest, rainforest and grasslands along the Pacific 

coast, Mexican Gulf and Atlantic Coast. Specimens live inside burrows under flat rocks, 

fallen logs, sidehills, tree roots and even some species build burrows in farmlands, houses’ 

backyards or close to flood lands (Fig 34). 

 

Discussion 

Non-monophyly of Brachypelma and the use of Barcodes. 

Simon (1891) described several diagnostic characters for Brachypelma such as: femur IV 

lacking inner scopula (no dense pad of plumoise setae), presence of a distinct scopula on 

the metatarsus IV, palpal bulb narrowly piriform, but with the apex wide and attenuated, 

very much compressed and obtuse. Pocock (1903) also distinguished the plumose setae on 

the prolateral face of leg I trochanter/femur and retrolateral face of the palp. These key 

features have been supported by subsequent authors as diagnostic for Brachypelma, as also 

are, not tarsal división by strong setae, the male palpal bulb distally wide and flat 

(commonly mentioned as spoon-shaped), two unequal apophyses on male tibia I, and the 

spermatheca regularly fused, semifused or with two separated wide lobes (Schmidt 

1992a,1992b, Smith 1993, Smith 1994, Pérez Miles et al. 1996, Locht et al. 1999, Gabriel 

& Longhorn 2015, Mendoza & Francke 2017). Smith (1994) adequately explains the 
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taxonomic history of Brachypelma which has been complicated and which multiples 

taxonomic changes (Simon 1891, F. Pickard-Cambridge 1897, Simon 1903, Roewer 1942, 

Valerio 1980, Raven 1985, Schmidt 1992). Then in earlier 90’s new Brachypelma species 

were described based mainly in material collected for hobby (B. auratum, B. baumgarteni, 

B. boehmei, B. klaasi, B. hamorii, B. annitha). Although there was evident the color 

differences between the species from the Mexican Pacific Coast and Mexico Southwest-

Central America, no study had been done in depth to prove the monophyly of the genus. 

Rudloff (2003) was the first in proposed a designation of complex of species for 

Brachypelma based on color characteristics and with no intention of systematic claim. He 

postulated a called “vagans” group formed by the species with dark to black base color on 

them (B. albopilosum, B. angustum, B. aureoceps, B. embrithes, B. epicureanum, B. 

fossorium, B. sabulosum, B. schroederi and B. vagans); and the named “emilia” group 

formed by the species with red/orange banded legs (B. annitha, B. auratum, B. 

baumgarteni, B. boehmei, B. emilia, B. klaasi, B. smithi). He also said that the species B. 

ruhnaui (currently B. albiceps) cannot be classified in this scheme and its possible closer 

related to Aphonopelma than Brachypelma.  

 

Petersen et al. (2007) developed a method to obtain mtDNA from Brachypelma spp. using 

exuvia. Their results show a phylogeny based on a Cytochrome oxidase 1 (COI) gene 

frament trimmed to 205bp where two Brachypelma subgroups corresponding to the “Red 

Rump vagans group” and the “Red leg emilia group” were recovered but were simply 

(mis)-grouped together because no other related genera were used for comparison. 

Mendoza & Francke (2017) used molecular data for a phylogenetic analysis with COI data 

to clarify some relationships within redknee species and revised nomenclature, but only 

included some species from the “Red leg emilia group” and not including the type species 

B. emilia, leaving the monophyly of the genus unquestioned. Recently, Turner et al. (2017) 

presented a mtDNA gene tree of tarantula spiders based on the mitocondrial 16S-tRNA 

(leu)-NDI gene región as a initial hypothesis to clarify some taxonomic relationships of the 

subfamily Theraphosinae. Their recovered phylogeny in both Bayeasian and Maximum 

Likelihood analyses strongly supported the non-monophyly of Brachypelma and 

Aphonopelma, indicathing that neither of both genera, as currently recognized, are 
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monophyletic. This result is totally congruent with our results based on COI, so it is another 

strong support for the non-monophyly of Brachypelma. We agree with the results of Turner 

et al. (2017) and proposed the “Red Led group” which contains the type species B. emilia 

as Brachypelma sensu stricto, while the “Red rump group” is considered as a different 

genus here described as Tliltocatl gen. nov. with designation of T. vagans as type species. 

We also performed a morphological character-based analysis of the genus Brachypelma 

using parsimony to test the monophyly of the genus and to reconcile morphological and 

molecular characters. Our best tree is based on the strict consensus of two most 

parsimonious tres obtained from the parsimony analysis of 103 characters. In this 

phylogeny the “Red Leg group” and the “Red Rump group” were also recovered as 

separated genera giving additional evidence for the non-monophyly of Brachypelma. 

However, morphological data in Theraphosidae tend to be homoplastic due to the 

similarities, simplicity in sexual structures and conserved characters (Raven 1985, Goloboff 

1993, Pérez-Miles et al. 1996, Pérez-Miles 2000, Bertani 2001, Bond & Opell 2002, Hedin 

& Bond 2006, Bond & Hedin 2006, West et al. 2008, Hendrixson & Bond 2009, Bond et 

al. 2012, Guadanucci 2014, Hamilton et al. 2014, Perafán & Pérez-Miles 2014, Hamilton et 

al. 2016, Fukushima & Bertani 2017, Ortiz & Francke 2016). Despite this, both 

Brachypelma and Tliltocatl have diagnostic characteristics and synapomorphies that 

differentiate them from each other, the most evident in addition to their differences in 

coloration, are the prolateral inferior keel absent or slightly developed and restricted to the 

bulb apical, the spermatheca baseplate well developed and well sclerotized in Brachypelma; 

wheres in Tliltocatl the prolateral inferior keel is always present and is widely extended 

backwards, the spermatheca do not have baseplate or only present a small area slightly 

sclerotized. Brachypelma fossorium is a species which is not grouped with either 

Brachypelma or Tliltocatl in both the morphological and molecular phylogenies (Fig 3, 4). 

This species was originally described by Valerio in 1980 as Brachypelma based solely in 

the shape of the male palpal bulb and female genitalia. However, as is showed in our results 

we conclude that this species does not belong to Brachypelma or even to Tliltocatl. Despite 

the similar shape of the genitalia, this species does not possess the diagnostic features of 

Brachypelma or Tliltocatl, it has a very short embolous with different arrangement of keels 

from that observed in Brachypelma and Tliltocatl. Also, the urticating setae present in B. 
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fossorium are only type I, wheres Brachypelma and Tliltocatl possess types I and III. B. 

fossorium has the scopula IV divided by a strong band of setae, and Brachypelma and 

Tliltocatl have all their scopulae entire. So, based on this evidence and other arguments 

exposed in our morphological revision of the species above, we are sure that this species 

does not belong in either Brachypelma or Tliltocatl. 

 

Mendoza & Francke (2017) concluded that barcode marker CO1 in Brachypelma proved to 

be sufficient for correct species identification. They consider it also as useful tool in 

preventing black market trade and in providing better strategies to reintroduce tarantulas 

into the correct distribution areas. DNA barcoding is a very useful technique that together 

with morphology, field observations and museum collections allow for better definition and 

delimitation of species (Scotland et al. 2003, Chen et al. 2011, Slowik and Blagoev 2012, 

Chan et al. 2014, Hendrixson et al. 2014, Pante et al. 2015). However, its use to solve 

phylogenies is limited, Hamilton et al. (2016) mentioned that the limitations of mtDNA 

used for phylogeny are gene tree/species tree incongruence and the haploid, non-

recombining nature of the molecule, with CO1representing only one particular genealogy 

out of all possible within a genome. These limitations are shown in our ML tree, with the 

strong support for the confidence of each genus, but with low resolution on some inner 

clades in both Brachypelma and Tliltocatl (Fig 4). In the case of Brachypelma the most 

problematic is the relationship of B. baumgarteni, B. boehmei and B. auratum, just as is 

seen also in Mendoza & Francke (2017) where all these species were well supported but the 

clade which includes them was collapsed. In our phylogeny something similar happens 

with B. auratum and B. baumgarteni as sister species but with low support and with poorly 

resolution within B. boehmei (Fig 4). For Tliltocatl the ML tree shows no resolution in the 

position of T. verdezi and T. kahlenbergi, both as sister of a clade formed by T. 

epicureanum, T. albopilosum, T. sabulosum and T. vagans. In this clade T. epicureanum 

appears as a sister species of the other three; although the clade which shows T. vagans as 

sister of T. sabulosum and T. albopilosum has no support (Fig 4). The morphology-based 

tree has some similarities with the one obtained with ML for CO1, showing B. emilia as the 

sister species of all other Brachypelma, followed by B. klaasi and B. albiceps which are 

supported by a combination of five homoplastic characters but not by bootstrap value. 
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Three of these characters are related to the spermatheca, which have similarities because 

they are the only species with divided spermatheca. So, this is the main reason why the 

three species are grouped as sister species in the morphological phylogeny, unlike the 

molecular where they are separated (Fig 3, 4). The same occurs in the case of the group 

formed by B. baumgarteni and B. hamorii since these species are supported by two 

synapomorphies and six homoplastic characrers, the synapomorphies are the coloration of 

the chelicerae and the similar coloration on the tibiae. Three of the six homoplastic 

characters are related to the male palpal bulb since both species have a similar shape with 

the apical keel silightly developed and the prolateral superior keel wide and short (Fig 3). In 

contrast, in the ML tree B. baumgarteni and B. hamorii are genetically distant, with B. 

hamorii followed by B. smithi and this followed by a group formed by B. boehmei, B. 

baumgarteni and B. auratum (Fig 4). For the genus Tliltocatl there are differences between 

both topologies. Where in the morphological tree T. albopilosum and T. schroederi are 

shown as sister especies supported by only three homoplastic characters and no bootstrap 

support. All the characters are related to the number of spines in patellae II and III, and 

metatarsus III (Fig 3). The ML tree shows T. schroederi as the sister species of all other 

within the genus; whereas T. albopilosum is in an unresolved group with T. sabulosum and 

T. vagans. The other species resolution is more similar in both topologies, with T. verdezi 

and T. kahlenbergi with no resolution and as sister species of an inner clade formed by T. 

epicureanum, T. vagans and T. sabulosum in the morphology tree, and with the inclusion of 

T. albopilosum in the molecular as was shown above (Fig 3, 4). These discrepancies 

between morphological and genetic phylogenies are apparently given by the grouping of 

some species based mainly on the similarity of their reproductive organs. Also, is possible 

that the inclusion of other outgroups can help to resolve better the morphological 

hypothesis. We suggest that future studies must explore the use of different molecular 

markers such as nuclear ones which are more conservative and could help to resolve the 

inner relationships within the species. Also, the use of next generation sequencing methods 

can help to resolve phylogenetic problems, evolutionary concerns or even to help in 

conservation strategies (Turner et al. 2017). Further, the Inter Simple Sequence Repeats 

(ISSR) used by Machkour-M’Rabet et al. (2009) as molecular marker for the study of 

genetic diversity in populations of tarantulas and prooved to be a useful tool to know the 
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intraspecific variation in these organisms, which can be a valuable resource to evaluate the 

population structure of prioritary tarantulas such as Brachypelma and Tliltocatl. 

 

Conservation issues 

As was mentioned by Turner et al. (2017) the non-monophyly of Brachypelma with some 

species being transferred to another genus has immediate implications for conservation. 

The main consternation for those authors lies in the state of conservation that could be 

affected after the removal of the “Red Rump” species complex from Brachypelma. This is 

because as was observed we still know very little about their diversity, distribution, 

ecological characteristics, habitat preferences, reproductive success and how much they are 

affected by habitat loss and predation (Reichling 2000, Longhorn 2002, Machkour-

M’Rabet et al 2005, Shillington & McEwen 2006, Machkour-M’Rabet et al. 2007, Dor et 

al. 2008, Dor & Hénaut 2011, Machkour-M’Rabet et al. 2011, Machkour-M’Rabet et al. 

2012, Dor & Hénaut 2012, Dor & Hénaut 2013, Vilchis-Nestor et al. 2013, Machkour-

M’Rabet et al. 2015, Hénaut et al. 2015, Machkour-M’Rabet et al. 2017). Nevertheless, 

CITES (2017) is aware of possible changes in nomenclature within the taxonomic groups 

included for its regulation and in its resolution Conf. 12.11 revised in the COP17 held in 

Johannesburg, is mentioned that “whenever a change in the name of a taxon included in the 

Appendices is proposed, the Secretariat, in consultation with the Animals or Plants 

Committee, determine whether this change would alter the scope of protection for fauna or 

flora under the Convention”. This makes reference that in the case where the scope of a 

taxon is redefined, the Animals or Plants Committee shall evaluate whether acceptance of 

the taxonomic change would cause additional species to be included in the Appendices or 

listed species to be deleted from the Appendices and, if that is the case, the Depositary 

Government should be requested to submit a proposal to amend the Appendices in 

accordance with the recommendation of the Animals or Plants Committee, so that the 

original intent of the listing is retained. This means that even if the species that belong to 

the “Red Rump” group are transferred from Brachypelma into another genus Tliltocatl, 

these species will not lose their protective status given by CITES appendix II. However, 

this is only concerning international trade, but it is equally important to know if the 

taxonomic change of these species will affect their protection status in Mexico. In the 
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country, it is the LGVS which regulates the sustainable use, conservation, and management 

of native wild animals and plants. It regulates the protection of species or populations that 

are at risk, including both terrestrial and aquatic species (SEMARNAT 2000). The LGVS 

establishes the national policy for wildlife protection and sustainable use via the SUMA 

program and the Mexican Official Standard NOM059-SEMARNAT-2010 (NOM-059) on 

Mexican species at risk. In addition, the LGVS regulates the creation of UMAs. To change 

the protection status of the species protected by law it is necessary to submit a petition for 

evaluation with information about trade, conservation and population status, so despite the 

changes, all the species formerly known as Brachypelma will remain protected in Mexico 

also. In fact, a particular interest has recently emerged from the Mexican government to 

protect tarantulas and regulate their legal trade. 

 

In 2015, the governments of Canada, Mexico and the United States initiated a collaborative 

project through the Commission for Environmental Cooperation (CEC) to strengthen the 

conservation and sustainable trade of the 16 tarantulas that are included in Appendix II of 

the CITES. The result of this was the creation of an action plan for the sustainable trade in 

tarantulas. This action plan includes information on 16 prioritary tarantula species, 

comprising one from the genus Aphonopelma and 15 from the genus Brachypelma. The 

information was compiled for the species as a group, and included: the impact of trade on 

conservation and livelihoods, and identification challenges for CITES enforcement. 

Currently, there are insufficient population data available for Mexican tarantulas, especially 

those restricted to small geographical areas particularly vulnerable to overexploitation 

(Reichling 2003). Without such information, it would be very difficult to make a study that 

the export of adult or sub-adult specimens was not detrimental to the species survival in the 

wild, unless there was compelling information available to show that the specimens in 

question were captive-bred. Preliminary field studies indicate that B. baumgarteni, B. 

boehmei and B. hamorii have small zoogeographical ranges and are sensitive to habitat 

disruption. Therefore, at least these three species should not be considered for direct 

capture and export until more research has been conducted on their viability (CEC 2017). 

At sustainable levels of consumption, both wildlife and people can benefit from legal trade. 
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Granting local people an economic stake in wildlife provides the best incentive for careful 

stewardship of species and habitats (Carey 1999, Dickinson 2002).  

 

Although, DNA barcodes are not good enough to neither capture the dynamic process of 

evolution nor reflect the precise interrelationships within a group, they could provide 

legislators with a framework when enacting protection laws. This could translate into 

greater success in prosecuting those involved in the illegal pet-trade. It is agreed that 

mtDNA alone is insufficient for precise species delimitation. However, it can be useful for 

identification if the findings correspond with morphological evidence (Petersen et al. 

2007). Because of this, we create a genetic library of priority tarantulas (Brachypelma and 

Tliltocatl) as part of the Wildlife Barcode Project in Mexico (BWPM 2014), to be used as a 

reference for the authorities responsible for species conservation. It is essential to explore 

other non-subtractive economic endeavors such as tourism, wildlife observation or sale of 

captive-bred animals to provide alternative incomes for local communities and to avoid 

further damage to wildlife populations. 
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Illustration Legends 

 
Fig 1. Previous distribution map of Mexican species of Brachypelma, from Locht et al. 

(1999). Note: Brachypelma pallidum as was labelled originally belong to Brachypelma 

verdezi, species which here is transferred to Tliltocatl gen. nov. 
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Fig 2. Distribution map of formerly known Brachypelma redleg and redrump species complex with more accurate distribution areas 

based on museum specimens. Circles = Redleg complex; squares = redrump complex; diamond= Brachypelma fossorium which 

actually does not belong to any of the mentioned groups. 
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Fig 3. Strict consensus of the two trees obtained by parsimony analysis of 103 morphological characters for 24 taxa with equal 

weighting. Tree shows the non-monophyly of Brachypelma with the species which remain in the genus and the ones transferred to 

Tliltocatl gen. nov. Bootstrap support with percentages less than 100 indicated above branches. Synapomorphies were mapped on the 

tree. Tree length 443, Ci: 0.443, Ri: 0.541. 
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Fig 4. Maximum likelihood phylogenetic hypothesis of 658 aligned nucleotides from barcoding gene CO1 of the mitochondrial 

genomes of 66 samples from 8 Brachypelma and 7 Tliltocatl gen. nov. species. Nodal support shows maximum likelihood bootstrap. 

Tree shows the non-monophyly of Brachypelma with the species which remain in the genus and the ones transferred to Tliltocatl gen. 

nov. 
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Fig 5. Brachypelma albiceps, male CNAN-Ar003412. A, carapace, dorsal view; B, 

prosoma, ventral view; C, opisthosoma, dorsal view; D, ocular tubercle, dorsal view; E, 

metatarsus I, prolateral view; F, tibial apophyses, prolateral view; G, tibial apophyses, 

ventral view. Scale = 10mm (A–C), 8mm (E), 4mm (F, G), 1mm (D). 
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Fig 6. Brachypelma albiceps, male CNAN-Ar003412. Left palpal bulb: A, dorsal view; B, 

ventral view; C, retrolateral view; D, prolateral view. Scale = 2mm. 
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Fig 7. Brachypelma albiceps. A─E female CNAN-Ar003082. A, carapace, dorsal view; B, 

prosoma, ventral view; C, ocular tubercle, dorsal view; D, labial and maxillary cuspules; E, 

spermatheca, ventral view; F, G, spermatheca ventral view of: F, female 

BMNH1898.12.24.34-37; G, female BMNH. Scale = 10mm (A─B), 2mm (D), 1mm (C, 

E─G). 
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Fig 8. A─B Brachypelma albiceps, habitus; C, habitat. A, male; B, female, C, deciduous 

forest in the habitat of B. albiceps. Photos: J. Mendoza. 
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Fig 9. Brachypelma auratum, male CNAN-Ar003658. A, carapace, dorsal view; B, 

prosoma, ventral view; C, opisthosoma, dorsal view; D, ocular tubercle, dorsal view; E, 

metatarsus I, prolateral view; F, tibial apophyses, prolateral view; G, tibial apophyses, 

ventral view. Scale = 12mm (A–C), 8mm (E), 4mm (F, G), 1mm (D). 
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Fig 10. Brachypelma auratum, male CNAN-Ar003658. Left palpal bulb: A, dorsal view; B, 

ventral view; C, retrolateral view; D, prolateral view. Scale = 2mm. 
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Fig 11. Brachypelma auratum. A─C holotype male SMF-38045. A, habitus, dorsal view; 

B, laminated spermatheca; C, spermatheca, ventral view. 

 

 
Fig 12. Brachypelma auratum. A─E female CNAN-Ar007878. A, carapace, dorsal view; 

B, prosoma, ventral view; C, ocular tubercle, dorsal view; D, labial and maxillary cuspules; 

E, spermatheca, ventral view; F, spermatheca ventral view of: F, female SMF-58207. Scale 

= 10mm (A─B), 2mm (D), 1mm (C, E, F). 
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Fig 13. A─C, Brachypelma auratum, habitus; D, habitat. A, male; B, female; C, juvenile; 

D, deciduous forest and shrubland in the habitat of B. auratum, C. Photos: J. Mendoza. 
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Fig 14. Brachypelma baumgarteni, male CNAN-Ar010588. A, carapace, dorsal view; B, 

prosoma, ventral view; C, opisthosoma, dorsal view; D, ocular tubercle, dorsal view; E, 

metatarsus I, prolateral view; F, tibial apophyses, ventral view; G, tibial apophyses, 

prolateral view. Scale = 12mm (A–C), 8mm (E), 4mm (F, G), 1mm (D). 
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Fig 15. Brachypelma baumgarteni, male CNAN-Ar010588. Left palpal bulb: A, dorsal 

view; B, ventral view; C, retrolateral view; D, prolateral view. Scale = 2mm. 
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Fig 16. Brachypelma baumgarteni. A─E female CNAN-Ar007150. A, carapace, dorsal 

view; B, prosoma, ventral view; C, ocular tubercle, dorsal view; D, labial and maxillary 

cuspules; E, spermatheca, ventral view; F, G, spermatheca ventral view of: F, female 

CNAN-Ar007149; G, female CNAN-Ar007151. Scale = 10mm (A─B), 3mm (D), 1mm (C, 

E─G). 
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Fig 17. A─C, Brachypelma baumgarteni, habitus; D, habitat. A, male; B, female dark 

carapace; C, female clear carapace; D, deciduous forest in the habitat of B. baumgarteni. 

Photos: J. Mendoza. 

 

 

 

 

 

 

 

 

 

 

 

 



120 
 

 
Fig 18. Brachypelma boehmei, male CNAN-Ar010589. A, carapace, dorsal view; B, 

prosoma, ventral view; C, opisthosoma, dorsal view; D, ocular tubercle, dorsal view; E, 

metatarsus I, prolateral view; F, tibial apophyses, ventral view; G, tibial apophyses, 

prolateral view. Scale = 12mm (A–C), 8mm (E), 4mm (F, G), 1mm (D). 
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Fig 19. Brachypelma boehmei, male CNAN-Ar010589. Left palpal bulb: A, dorsal view; B, 

ventral view; C, retrolateral view; D, prolateral view. Scale = 2mm. 
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Fig 20. Brachypelma boehmei. A─B holotype female SMF-40590. A, exuvia used as 

holotypus; B, spermatheca, ventral view (was not removed from the exuvia). 

 

 
Fig 21. Brachypelma boehmei. A─E female CNAN-Ar007905. A, carapace, dorsal view; 

B, prosoma, ventral view; C, ocular tubercle, dorsal view; D, labial and maxillary cuspules; 

E, spermatheca, ventral view; F, G; spermatheca ventral view of: F, female CNAN-

Ar007185; G, female CNAN-Ar007833. Scale = 10mm (A─B), 3mm (D), 1mm (C, E─G). 
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Fig 22. A─C, Brachypelma boehmei, habitus; D, habitat. A, male; B, female with black 

around ocular area; C, femalewith black lateral areas on ocular regions; D, deciduous forest 

and shrubland in the habitat of B. boehmei. Photos: A, B, D, J. Mendoza; C, E. Goyer. 
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Fig 23. Brachypelma emilia, male CNAN-Ar003599. A, carapace, dorsal view; B, 

prosoma, ventral view; C, opisthosoma, dorsal view; D, ocular tubercle, dorsal view; E, 

metatarsus I, prolateral view; F, tibial apophyses, ventral view; G, tibial apophyses, 

prolateral view. Scale = 12mm (A–C), 8mm (E), 4mm (F, G), 1mm (D). 
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Fig 24. Brachypelma emilia, male CNAN-Ar003599. Left palpal bulb: A, dorsal view; B, 

ventral view; C, retrolateral view; D, prolateral view. Scale = 2mm. 
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Fig 25. Brachypelma emilia. A─E female CNAN-Ar010602. A, carapace, dorsal view; B, 

prosoma, ventral view; C, opisthosoma, dorsal view; D, ocular tubercle, dorsal view; E, 

spermatheca, ventral view; F, spermatheca ventral view of: F, female BMNH1962.2.28.1. 

Scale = 10mm (A─C), 1mm (D ─F). 
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Fig 26. A─C, Brachypelma emilia, habitus; D, habitat. A, male; B, juvenile female; C, 

adult female; D, deciduous forest in the habitat of B. emilia. Photos: J. Mendoza. 
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Fig 27. Brachypelma klaasi, male CNAN-Ar003333. A, carapace, dorsal view; B, prosoma, 

ventral view; C, opisthosoma, dorsal view; D, ocular tubercle, dorsal view; E, metatarsus I, 

prolateral view; F, tibial apophyses, ventral view; G, tibial apophyses, prolateral view. 

Scale = 12mm (A–C), 8mm (E), 4mm (F, G), 1mm (D). 

 

 

 

 

 

 

 

 

 

 



129 
 

 
Fig 28. Brachypelma klaasi, male CNAN-Ar003333. Left palpal bulb: A, dorsal view; B, 

ventral view; C, retrolateral view; D, prolateral view. Scale = 2mm. 
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Fig 29. Brachypelma klaasi. A─D female CNAN-Ar007831. A, carapace, dorsal view; B, 

prosoma, ventral view; C, opisthosoma, dorsal view; D, spermatheca, ventral view; E─F, 

spermatheca ventral view of: E, female SMF-40599; F, female SMF-58101. Scale = 10mm 

(A─C), 1mm (D ─F). 
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Fig 30. A─C, Brachypelma klaasi, habitus; D, habitat. A, male; B, female from coast line; 

C, female from inland; D, deciduous forest in the habitat of B. klaasi. Photos: J. Mendoza. 
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Figs 31. A─D, Brachypelma auratum, female (CNAN-Ar007878) A, leg I; B, leg II; C, leg 

III; D, leg IV; E─H, Brachypelma emilia, female (CNAN-Ar010602) E, leg I; F, leg II; G, 

leg III; H, leg IV. I─L, Brachypelma klaasi, female (CNAN-Ar007831) I, leg I; J, leg II; K, 

leg III; L, leg IV. 
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Figs 32. A─D, Brachypelma baumgarteni, female (CNAN-Ar007150) A, leg I; B, leg II; C, 

leg III; D, leg IV; E─H, Brachypelma boehmei, female (CNAN-Ar007905) E, leg I; F, leg 

II; G, leg III; H, leg IV. 
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Fig. 33. Geographic distribution of the genus Brachypelma from published records and 

specimens collected or examined for this study. 
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Fig. 34. Geographic distribution of the described species of the genus Tliltocatl from 

published records and specimens collected or examined for this study from Mexico to 

Costa Rica. Also, is recorded de distribution of Stichoplastoris fossorius in Costa Rica.  
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Appendix 1 
 
List of Characters: 
 
PROSOMA 
Dorsal 

1. Carapace of adult females, edges setae coloration: same as the carapace (0); clearest 
than the carapace (1); both can be present in the species (2). 

2. Carapace of adult males and females, color dimorphism: absent (0); present (1). 
3. Carapace of adult females, dorsal color pattern: single color (0); with dark stripes 

(1); with dark cephalic area (2); two or more patterns (3). 
4. Coloration over chelicera of males and females: without (0); with (1), clear stripes. 
5. Clypeus in males and females: absent (0); narrow (1); wide (2). 
6. Fovea in males and females, curvature: straight (0); procurved (1); recurved (2). 
7. Fovea in males and females, closure: slit-like (close) (0); pit-like (open) (1). 
8. Fovea in males and females, depth: shallow (0); deep (1). 

 
Ventral 

9. Sternum, posterior sigillae, shape: oval enlarged (0); oval (1); circular (2). 
10. Sternum, female posterior sigillae, its own distance from the margin: half (0); once 

(1); once and half (2). 
11. Sternum, male posterior sigillae, its own distance from the margin: half (0); once 

(1); once and half (2); twice (3). 
12. Tarsus IV, scopula: undivided (0); divided (1), by strong band of setae. 
13. Metatarsus III, distal scopula, coverage percentage relative to the length of the 

metatarsus: 25% (0); 50% (1); 75% (2); 90% (3). 
14. Metatarsus IV, distal scopula: absent (0); present (1). 
15. Metatarsus IV, distal scopula, coverage percentage relative to the length of the 

metatarsus: 25% (0); 40% (1); 80% (2). 
16. Male metatarsus I: straight (0); curved at base (1); curved at middle (2). 
17. Male tibia I, tibial apophyses, absent (0); present (1). 
18. Male tibia I, number of tibial apophysis: two (0); one (1). 
19. Male metatarsus I, closes: between the two apophyses (0); over Rap (1); on 

retrolateral face of the apophyses (2). 
20. Male tibia I, tibial apophyses, base: separated (0); fused (1). 
21. Male tibia I, tibial apophyses: convergent (0); divergent (1). 

 
Palpi 

22. Male palpal tibia: without (0); with (1), retrolateral process. 
23. Trochanter, retrolateral face setae: normal (0); plumose (1); claviform (2). 
24. Femur, retrolateral face setae: normal (0); plumose (1). 

 
Legs 

25. Coxa I, prolateral face setae: normal (0); plumose (1). 
26. Coxa I, retrolateral face setae: normal (0); plumose (1). 
27. Trochanter I, prolateral face setae: normal (0); plumose (1); claviform (2). 
28. Trochanter I, retrolateral face setae: normal (0); plumose (1). 
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29. Femur I, prolateral face setae: normal (0); plumose (1). 
30. Coxa II, prolateral face setae: normal (0); plumose (1). 
31. Trochanter II, prolateral face setae: normal (0); plumose (1). 
32. Femur IV, retrolateral face setae: normal (0); plumose (1). 
33. Male, femur III: not incrassate (0); slightly incrassate (1); swollen (2). 
34. Males and females, patellae dorsal color pattern: none (usually black) (0); only 

central reddish (flame-shape) (1); central reddish with yellowish around (2); overall 
reddish (3); large reddish setae (4); white stripes (5); orange stripes (6). 

35. Males and females, tibiae color pattern: none (usually black) (0); distal half reddish 
(1); distal half yellowish (2); completely orange (3); completely yellowish (4); large 
reddish setae (5); distal whitish (6); white stripes (7). 

36. Males and females, metatarsus color pattern: none (usually black) (0); whitish on 
distal fourth (1); completely yellowish with one stripe (2); completely orange (3); 
large reddish setae (4). 

 
Male spination 

37. Femur I spines: none (0); 1 to 3 (1); 4 to 7 (2). 
38. Femur II spines: none (0); 1 to 3 (1); 4 to 7 (2). 
39. Femur III spines: none (0); 1 to 5 (1); 6 to 10 (2); 11 to 15 (3). 
40. Femur IV spines: one (0); 1 to 5 (1); 6 to 10 (2); 11 to 15 (3). 
41. Palp patella spines: none (0); one (1); two (2). 
42. Patella I spines: none (0); 1 to 2 (1). 
43. Patella II spines: none (0); 1 to 2 (1). 
44. Patella III spines: none (0); 1 to 2 (1); 3 to 4 (2). 
45. Patella IV spines: none (0); 1 to 2 (1); 3 to 4 (2). 
46. Palp tibia spines: none (0); 1 to 5 (1); 6 to 10 (2); 11 to 15 (3). 
47. Tibia I spines: none (0); 1 to 5 (1); 6 to 10 (2); 11 to 15 (3); 16 to 20 (4). 
48. Tibia II spines: none (0); 1 to 5 (1); 6 to 10 (2); 11 to 15 (3); 16 to 20 (4). 
49. Tibia III spines: 1 to 9 (0); 10 to 19 (1). 
50. Tibia IV spines: 1 to 9 (0); 10 to 19 (1); 20 to 29 (2). 
51. Metatarsus I spines: none (0); 1 to 5 (1). 
52. Metatarsus II spines: none (0); 1 to 5 (1); 6 to 9 (2). 
53. Metatarsus III spines: 1 to 9 (0); 10 to 19 (1). 
54. Metatarsus IV spines: 1 to 9 (0); 10 to 19 (1); 20 to 29 (2); 30 or more (3). 

 
Female spination 

55. Femur I spines: none (0); 1 to 3 (1). 
56. Femur II spines: none (0); 1 to 3 (1). 
57. Femur III spines: none (0); 1 to 5 (1). 
58. Femur IV spines: none (0); 1 to 3 (1). 
59. Palp patella spines: none (0); one (1); two (2). 
60. Patella I spines: none (0); one (1); two (2). 
61. Patella II spines: none (0); one (1); two (2). 
62. Patella III spines: none (0); one (1); two (2). 
63. Patella IV spines: none (0); one (1). 
64. Palp tibia spines: none (0); 1 to 5 (1); 6 to 10 (2); 11 to 15 (3). 
65. Tibia I spines: none (0); 1 to 5 (1); 6 to 10 (2). 
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66. Tibia II spines: none (0); 1 to 5 (1); 6 to 10 (2). 
67. Tibia III spines: none (0); 1 to 9 (1); 10 to 19 (2). 
68. Tibia IV spines: none (0); 1 to 9 (1); 10 to 19 (2). 
69. Metatarsus I spines: none (0); 1 to 5 (1). 
70. Metatarsus II spines: none (0); 1 to 5 (1); 6 to 9 (2). 
71. Metatarsus III spines: none (0); 1 to 9 (0); 10 to 19 (1); 20 or more (2). 
72. Metatarsus IV spines: 1 to 9 (0); 10 to 19 (1); 20 to 29 (2); 30 or more (3). 

 
Male palpal bulb. 

73. Subtegulum, length relative to width: equal (0); longer (1). 
74. Tegulum, length relative to width: equal (0); 1.5x longer (1). 
75. Embolus, retrolateral curvature: not curved (0); slightly curved (1); curved (2); 

curved only in apex (3). 
76. Embolus, length relative to tegulum: shorter (0); equal (1); 1.5x longer (2); 2x or 

more longer (3). 
77. Embolus, length relative to width of embolus base: 1.5x (0); 2x (1); 2.5x (2); 3x or 

more (3). 
78. Embolus, apical region: long and slender (0); short and tapering (1); slightly broad 

(2); broad (3). 
79. Embolus apical shape: Conical, retrolateral side slightly convex (0); laterally 

flattened, retrolateral slightly concave (1); very flattened, concave/convex 
appearance with neck (2); very flattened, concave/convex appearance without neck 
(3). 

80. Tegular apophysis: absent (0); present (1). 
81. Embolus, prolateral superior keel: absent (0); present (1). 
82. Prolateral superior keel development: slightly developed (0); narrow (1); broad (2). 
83. Embolus, prolateral superior keel position: transversal (0); longitudinal prolateral 

(1); longitudinal superior larger than apical keel (2); longitudinal superior shorter 
than apical keel (3); longitudinal superior equal than apical keel (4). 

84. Embolus, prolateral inferior keel: absent (0); present (1). 
85. Embolus, prolateral inferior keel development: slightly developed (0); narrow (1); 

broad (2). 
86. Embolus, prolateral inferior keel position: transversal (0); longitudinal prolateral 

(1); longitudinal superior larger than prolateral superior keel (2); longitudinal 
superior shorter than prolateral superior keel (3); longitudinal superior equal than 
prolateral superior keel (4). 

87. Embolus prolateral inferior keel: not denticulate (0); denticulate (1). 
88. Embolus, apical keel: absent (0); present (1). 
89. Embolus, apical keel development: slightly, restricted to embolus apex (0); 

developed, slightly extended backwards (1), widely extended backwards (2). 
90. Embolus, prolateral superior keel and apical keel fusion at apex: not fused (0); fused 

(1). 
91. Embolus, retrolateral keel: absent (0); present (1). 

  
OPISTHOSOMA 
Dorsal 

92. Urticating setae: absent (0); present (1). 
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93. Urticating setae, type I: absent (0); present (1). 
94. Urticating setae, type III: absent (0); present in both sexes (1); present in only one sex 

(2). 
95. Urticating setae, arranged in patch: one dorso-lateral posterior (0); one dorso-median 

(1). 
96. Urticating setae, borders of patch: poorly defined (0); well defined (1). 
97. Opisthosoma, pattern coloration: large setae of same color (0); with large reddish 

setae (1); with large yellowish setae (2); with large whitish setae (3). 
 
Ventral 

98. Spermathecae fusion: completely separated (0); partially fused at base (1); widely 
fused at base, with the middle sclerotized (2); completely fused, there is no trace of 
the two spermatheca (3); fused single thin receptacle. 

99. Spermatheca baseplate: absent (0); present (1). 
100. Spermatheca, baseplate shape: fused, as wide as base width (0); fused, reduced to 

central base (1); divided, as wide as base width (2); divided, narrower than base width 
(3).  

101. Spermatheca, length relative to width: larger (0); equal (1); shorter (2). 
102. Fused spermatheca, superior edge: straight (0); curved medially inward (1). 
103. Fused spermatheca, apical cross-section: swollen (0); flat (1). 
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Appendix 2. Genbank accession codes for tissue samples, deposited in the Laboratorio de 
Sistemática Molecular (Zoología) at the Instituto de Biología, UNAM, Mexico City, from 
which DNA was extracted and sequenced for phylogenetic analyses of 8 species in the 
genus Brachypelma Simon 1891 and 7 species in the Tliltocatl genus. P. cambridgei, E. 
campestratus, Lasiodora parahybana and Xenesthis immanis are found in GenBank. 

 

Species Specimen Voucher ID COI 
Psalmopoeus cambridgei 1 juv. Un 447_SC_AB JQ412455 
Eupalaestrus campestratus 1 juv. Un 446_SC_AB JQ412446 
Lasiodora parahybana unk MNHN-JAC99 JN018128 
Megaphobema mesomelas 1 juv. ♀ CNAN-DNA-Ara0284 unreleased 
Sericopelma melanotarsum 1 juv. ♀ CNAN-DNA-Ara0293 unreleased 
Aphonopelma seemanni 1 juv. ♀ CNAN-DNA-Ara0292 unreleased 
Xenesthis immanis 1 juv. Un none MG273518 
Stichoplastoris fossorius 1 juv. ♀ CNAN-DNA-Ara0285 unreleased 
Brachypelma albiceps 1 ♂ CNAN-Ar007843 KT995398 
Brachypelma albiceps 1 juv. ♀ CNAN-Ar007839 KT995331 
Brachypelma albiceps 1 juv. ♀ CNAN-Ar007850 KT995391 
Brachypelma albiceps 1 ♀ CNAN-Ar007852 KT995384 
Brachypelma albiceps 1 ♀ CNAN-Ar007865 KT995354 
Brachypelma auratum 1 ♀ CNAN-Ar003657 KT995338 
Brachypelma auratum 1 ♂ CNAN-Ar007878 KT995353 
Brachypelma auratum 1 ♂ CNAN-Ar003658 KT995348 
Brachypelma auratum 1 juv. ♀ CNAN-Ar007136 KT995371 
Brachypelma auratum 1 juv. ♀ CNAN-Ar007164 KT995397 
Brachypelma baumgarteni 1 ♂ CNAN-Ar007149 KT995386 
Brachypelma baumgarteni 1 ♀ CNAN-Ar007150 KT995402 
Brachypelma baumgarteni 1 ♀ CNAN-Ar007151 KT995332 
Brachypelma baumgarteni 1 juv. ♀ CNAN-Ar007161 KT995395 
Brachypelma baumgarteni 1 subad. ♂ CNAN-Ar007835 KT995382 
Brachypelma boehmei 

 
CNAN-Ar007905 unreleased 

Brachypelma boehmei 1 ♀ CNAN-Ar007185 KT995359 
Brachypelma boehmei 1 ♀ CNAN-Ar007186 KT995337 
Brachypelma boehmei 1 ♂ CNAN-Ar007833 KT995343 
Brachypelma emilia 1 ♀ CNAN-Ar007898 unreleased 
Brachypelma emilia 1 ♂ CNAN-Ar007899 unreleased 
Brachypelma emilia 1 ♂ CNAN-Ar007173 KT995365 
Brachypelma emilia 1 ♂ CNAN-Ar003599 KT995326 
Brachypelma emilia 1 ♀ CNAN-Ar007153 KT995350 
Brachypelma hamorii 1 ♂ CNAN-Ar003614 KT995325 
Brachypelma hamorii 1 ♂ CNAN-Ar007163 KT995334 
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Brachypelma hamorii 1 ♂ CNAN-Ar007168 KT995378 
Brachypelma hamorii 1 ♂ CNAN-Ar007826 KT995381 
Brachypelma hamorii 1 ♂ CNAN-Ar007827 KT995387 
Brachypelma klaasi 1 ♀ CNAN-Ar003333 KT995330 
Brachypelma klaasi 1 ♂ CNAN-Ar003341 KT995329 
Brachypelma klaasi 1 ♀ CNAN-Ar007845 KT995349 
Brachypelma klaasi 1 ♂ CNAN-Ar007160 KT995340 
Brachypelma klaasi 1 ♂ CNAN-Ar007162 KT995346 
Brachypelma smithi 1 ♀ CNAN-Ar004131 KT995375 
Brachypelma smithi 1 juv. ♂ CNAN-Ar007140 KT995380 
Brachypelma smithi 1 ♀ CNAN-Ar007143 KT995400 
Brachypelma smithi 1 ♀ CNAN-Ar007144 KT995385 
Brachypelma smithi 1 ♂ CNAN-Ar007832 KT995374 
Tliltocatl albopilosum 1 juv. ♂ CNAN-DNA-Ara0290 unreleased 
Tliltocatl epicureanum 1 ♀ CNAN-Ar007886 unreleased 
Tliltocatl epicureanum 1 ♀ CNAN-Ar007881 unreleased 
Tliltocatl epicureanum 1 ♀ CNAN-Ar007880 unreleased 
Tliltocatl epicureanum 1 ♀ CNAN-Ar007884 unreleased 
Tliltocatl epicureanum 1 ♀ CNAN-Ar007885 unreleased 
Tliltocatl kahlenbergi 1 ♀ CNAN-Ar003424 KT995356 
Tliltocatl kahlenbergi 1 ♂ CNAN-Ar007166 KT995397 
Tliltocatl kahlenbergi 1 ♂ CNAN-Ar003598 KT995358 
Tliltocatl kahlenbergi 1 ♀ CNAN-Ar007113 KT995361 
Tliltocatl kahlenbergi 1 ♂ CNAN-Ar007117 KT995388 
Tliltocatl sabulosum 1 ♂ CNAN-Ar007169 KT995373 
Tliltocatl sabulosum 1 ♂ CNAN-Ar003326 KT995404 
Tliltocatl sabulosum 1 ♀ CNAN-Ar003343 KT995403 
Tliltocatl schroederi 1 juv. ♂ CNAN-Ar007139 KT995399 
Tliltocatl schroederi 1 ♀ CNAN-Ar007868 KT995376 
Tliltocatl schroederi 1 ♀ CNAN-Ar007892 KT995333 
Tliltocatl schroederi 1 juv. ♂ CNAN-Ar003414 KT995345 
Tliltocatl schroederi 1 ♀ CNAN-Ar007893 KT995390 
Tliltocatl vagans 1 juv. ♂ CNAN-Ar003327 unreleased 
Tliltocatl vagans 1 ♀ CNAN-Ar003670 KT995342 
Tliltocatl vagans 1 ♀ CNAN-Ar007167 unreleased 
Tliltocatl verdezi 1 ♀ CNAN-Ar007844 KT995352 
Tliltocatl verdezi 1 ♀ CNAN-Ar007848 KT995392 
Tliltocatl verdezi 1 juv. ♂ CNAN-Ar007849 KT995379 
Tliltocatl verdezi 1 ♀ CNAN-Ar007853 KT995369 
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Abstract. 

The use of molecular markers for tarantula taxonomy had been limited until recently, with 

most previous studies relying on morphological methods. Approaches based on molecular 

data have the potential to provide better resolution with robust support in situations where 

morphological characters have proven problematic. We present a multilocus phylogenetic 

analysis of the genera Brachypelma and Tliltocatl, employing one mitochondrial (COI) and 

three nuclear (EF1G, MID1IP1 and MRPL44) loci. We included all currently valid 

Brachypelma and Tliltocatl species, as well as 14 additional species and 9other 

undetermined species. Phylogenetic inference was performed using Maximum Likelihood 

and Bayesian methods. Both analyses recovered Brachypelma and Tliltocatl as 

monophyletic with high support. Internal relantionships within Brachypelma species were 

resolved, and undescribed species of Tliltocatl was found. Brachypelma is shown to be 

related with South American genera, wheres Tliltocatl is more closely related to the Central 

American ones. Brachypelma is restricted to three biogeographic areas along Pacific Coast 

of Mexico; and Tliltocatl is distributed in six biogeographic regions from southeastern 

Mexico to Costa Rica. The use of molecular markers for conservation of these priority 

tarantula species is discussed.  

 

Key words: nuclear genes, barcode, tarantulas, conservation, distribution 
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Introduction 

In 2015, the governments of Canada, Mexico and the United States initiated a collaborative 

project through the Commission for Environmental Cooperation (CEC) to strengthen the 

conservation and sustainable trade of 56 North American taxa that are included in 

Appendix II of the Convention on International Trade in Endangered Species of Wild 

Fauna and Flora (CITES). These 56 taxa were organized into five groups: parrots, sharks, 

tarantulas, timber species (specific cacti and tropical hardwoods), and turtles and tortoises. 

Later, a stakeholder consultation was held in Mexico City to gather information and 

recommendations for actions to promote sustainable trade and conservation of the priority 

tarantula species (CEC 2017). This action plan includes information on sixteen priority 

tarantula species, comprising one from the genus Aphonopelma and 15 from the genus 

Brachypelma. In Mexico, wild populations of Brachypelma tarantulas are in decline, due to 

both habitat loss and to large numbers being collected to being either sold in traditional 

local markets or exported illegally for the commercial pet trade (Smith 1994, West 2005). 

Species of the priority tarantulas vary in their adult coloration and markings. For example, 

some species have dark-colored legs, whereas others have legs that display distinct bands of 

colors (Hijmensen 2012). These morphological differences are used to identify adult 

specimens. The differences between species can, however, be subtle and vary between 

specimens of the same species. Identification of those species that do not exhibit bright 

colors or bold patterns may be more difficult and requires expertise (Mendoza & Francke 

2017, Mendoza & Francke 2018 in rev.). 

 

In most groups, traditional taxonomic research is based on morphological characters. This 

can result in many, sometimes intractable, problems, especially in groups that have great 

homoplasy or cryptic and polymorphic species (Xiao et al. 2010). With modern day 

extinction rates estimated at 1000–10,000 times higher than the background rate (Barnosky 

et al. 2011), effective approaches are desperately needed to accelerate species discovery 

and identification. New species discovery and associated diversity (e.g., molecular, 

morphological, ecological) is paramount to understanding evolutionary patterns and 

processes. As is commonplace in arachnological taxonomy (Coddington 2005; Ramírez 
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2014), the systematics of theraphosid spiders is largely based on analysis of morphological 

characters. Using those, Raven (1985) formulated a first evolutionary hypothesis on 

intrafamilial relationships, but later recognized the limits of this morphology-based 

approach by referring to Theraphosidae as a “taxonomic nightmare” (Raven 1990) The 

group is ancient (Penney & Selden 2011, Selden & Gall 1992), morphologically 

homogeneous (Bond & Hedin 2006), and prone to genetic structuring at a 

microgeographical scale (first demonstrated by Bond et al. 2001); mygalomorph spiders 

possess life-history traits that markedly differ from their sister lineage (the infraorder 

Araneomorphae) and most other arthropod groups. They typically have limited dispersal 

abilities, display site and habitat fidelity, require a long time to reach sexual maturity (4–7 

years), and have long life spans (15–30 years) (Bond et al. 2001, Hendrixson & Bond 2005, 

Arnedo & Fernández 2007, Hendrixson & Bond 2007, Starrett & Hedin 2007, Stockman & 

Bond 2007, Bond & Stockman 2008, Cooper et al. 2011, Hedin & Carlson 2011, Satler et 

al., 2011, Hedin et al. 2013). Due to this suite of unique life-history traits, these taxa are 

often vulnerable to stochastic processes and therefore provide ideal candidates for 

evolutionary, biogeographical, and conservation studies (Raven 1980, Hedin & Bond 2006, 

Hendrixson & Bond 2007, Hamilton et al. 2011, Bond et al. 2012, Bond 2012, Hendrixson 

et al. 2013, Opatova et al. 2013). Taken together, these traits have needed more integrative 

approaches to species delimitation that employ molecular, geographical, and ecological 

data (Bond et al. 2006, Arnedo & Fernández 2007, Hendrixson & Bond 2007, Starrett & 

Hedin 2007, Stockman & Bond 2007, Bond & Stockman 2008, Cooper et al., 2011, 

Hamilton et al. 2011, Satler et al. 2011, 2013, Hedin et al. 2013, Hendrixson et al., 2013).  

 
In recent years, several molecular-based studies focused on Theraphosidae species 

delimitation, identification and species-level phylogeny have been made. Most of them 

have dealt with the United States species of Aphonopelma Pocock 1901 (Graham et al., 

2015; Hamilton et al., 2016, 2014, 2011, Hendrixson et al., 2015, 2013; Wilson et al., 

2013), Uruguayan Grammostola Simon 1892 (Montes de Oca et al., 2015), and some 

studies have focused on Mexican Brachypelma Simon 1891 (Longhorn et al. 2007, 

Petersen et al. 2007, Machkour-M’Rabet et al. 2009, Mendoza & Francke 2017, Mendoza 

& Francke 2018 in rev., Turner et al. 2018). The usefulness of COI barcode marker to 

identify accurately priority tarantula species of Brachypelma and Tliltocatl was showed by 
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Mendoza and Francke (2017) and Mendoza & Francke 2018 in rev. However, its use to 

solve phylogenies is limited, as Hamilton et al. (2016) mentioned that the limitations of 

mtDNA used for phylogenetic studies are gene tree/species tree incongruence and the 

haploid, non-recombining nature of the molecule, with CO1representing only one particular 

genealogy out of all possible within a genome. These limitations are exposed in the recent 

phylogenies for Brachypelma and Tliltocatl, with strong support for the monophyly of each 

genus, but with low resolution on some inner clades between different species (Mendoza & 

Francke 2017, Mendoza & Francke 2018 in rev.). The objectives of this study are threefold: 

(1) to evaluate the efficiency of molecular-based species phylogenetic relationships based 

on nuclear and mitocondrial markers; (2) identify the biogeographic distribution of 

Brachypelma and Tliltocatl to understand better the relationships between species; and (3) 

to integrate methodologies so that an efficient, consistent, and more effective DNA 

barcoding strategy can be employed for delimiting species of priority tarantula species for 

their conservation. 

 
Methods 
Taxon sampling 

Specimens were collected throughout the known distribution of the genera Brachypelma 

and Tliltocatl with special attention to the type localities (where possible). Material was 

fixed in 80% ethanol. The third leg on the right side of each spider was stored in 96% 

ethanol at -20°C. Tissue samples of 68 specimens were used for DNA extraction, 

representing 8 species of Brachypelma, 7 species of Tliltocatl with ten undetermined 

species and sixteen specimens from other genera used as outgroup. We used in general 

three sequences for each known species of both Brachypelma and Tliltocalt, representing 

the northern, central and southern limits of the distribution of each species. We included a 

wide representation of taxa to assess Brachypelma and Tliltocatl relationships, due mainly 

to the uncertainty with some Tliltocatl species. We included species from Central and North 

American tarantula lineages that share habitat and similarities with Brachypelma and 

Tliltocatl: Cardiopelma mascatum Vol 1999, Sphaerobothria hoffmanni Karsch 1879, 

Aphonopelma seemanni (F. O.-Pickard Cambridge1897), Aphonopelma chalcodes 

Chamberlin 1940, Hemirrhagus coztic Pérez-Miles & Locht 2003, Hemirrhagus pernix 

(Ausserer 1875),Megaphobema mesomelas (O. Pickard-Cambridge 1892), Sericopelma 
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melanotarsum Valerio 1980, Psalmopoeus victori Mendoza 2014, Eupalaestrus 

campestratus (Simon, 1891), Lasiodora parahybana Mello-Leitao 1917, Xenesthis immanis 

(Ausserer 1875) were used in this study. Additionally, one sequence for COI was retrieved 

from GenBank to use as outgroup for phylogenetic analyses: Bonnetina tenuiverpis Ortiz & 

Francke 2015 [KC807369.1]. We also included sequences of unidentified taxa from the 

genera: Cotztetlana Mendoza 2012 and Aphonopelma Pocock 1901. Vouchers were 

deposited in the Coleccion Nacional de Aracnidos (CNAN), Instituto de Biologia, UNAM, 

Mexico and assigned a unique number (CNAN-Ar00xxxx). All sequences were submitted 

to GenBank, and accession numbers and specimen information are in Table 1. Brachypelma 

specimens were identified from previous integrative studies (Mendoza & Francke 2017, 

Mendoza & Francke 2018 in rev.). Individuals with doubtful species assignment were 

tagged by the collection locality names or unpublished names (e.g. Tliltocatl sp. Lagartero). 

When species delimitation was necessary in absence of a solid framework, we used the 

confidence thresholds proposed by Mendoza & Francke (2018 in rev.): 2% for maximum 

COI intra-specific variability and 4% for minimum inter-specific variability.  

 

DNA protocols  

DNA isolation, PCR amplification and sequencing were performed at the Laboratorio de 

Sistemática Molecular, Instituto de Biología, UNAM. Muscle tissue was extracted from the 

leg by removing ~20 mg of tissue.  Genomic DNA was extracted using the Qiagen DNeasy 

Tissue Kit™, following the manufacturer’s protocol. The concentration quality of the 

extracted DNA was quantified with a spectrophotometer (Nanodrop 2000 Techno 

Scientific) or visualized via agarose gel electrophoresis. Three nuclear and one 

mitochondrial genetic markers were used. The fast evolving mitochondrial Cytochrome c 

Oxydase subunit I (COI) was chosen for its potential to solve the shallow to middle 

branches of the phylogeny. To resolve the middle to deepest branches, we employed the 

slower-evolving Elongation Factor I subunit Gamma (EF1G), MID1 Interacting Protein 1 

(MID1IP1) and Mitochondrial Ribosomal Protein L44 (MRPL44). COI sequences were 

mostly taken from previous studies (Mendoza & Francke 2017, Mendoza & Francke 2018 

in rev.), or were amplified as indicated there. We followed the protocols and primers to 

amplify EF1G, MID1IP1 and MRPL44 (Table 2). All three markers were amplified using 
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nested PCR to maximize the specificity of the amplification and the quality of the reads 

(Ortiz & Francke 2018 in rev.). DNA amplification was performed using the polymerase 

chain reaction (PCR) for the four genes as follows: COI (100.8 µl) contained 48 µl 10x 

PCR-buffer, 24 µl MgCl2, 7.68 µl of forward and reverse primer each, 9.6 µl dNTP’s and 

3.84 µl Taq polymerase, using 1 µl of the DNA template for each sample. PCR program for 

CO1 followed initial denaturation at 94°C for 2 min; 30 cycles of denaturation at 94°C for 

1 min, annealing at 48°C for 45 s, elongation at 72°C for 2:30 min; followed by 7 min of 

final elongation at 72°C. LCO 1490 and HCO 2198 primers used for single-stranded 

sequencing. External PCR reactions for nuclear genes were performed at 12.5 μl using 

mostly reagents from the TaKaRa ExTaq DNA Polymerase kit (Takara Bio Inc: Shiga, 

Japan) and contained: 7.7 μl of water, 1.25 μl of 10X PCR Buffer, 1 μl of 20mM MgCl2, 1 

μl of 2.5 mM dNTP Mix, 0.0625 μl (0.32 U) of Taq DNA Polymerase, 0.25 μl of each 10 

pmol primer, and 1 μl of DNA. All external reactions PCR protocols included touchdown 

procedures. EF1G was amplified as described by Bond et al. (2012). MID1IP1 was 

amplified using 26 cycles of denaturation at 94ºC for 30 s, initial annealing at 60ºC for 30 s 

(-0.5ºC per cycle), and elongation at 72ºC for 1 min; this was followed by 14 cycles of 

denaturation at 94ºC for 30 s, annealing at 48ºC for 30 s, and elongation at 72ºC for 1 min. 

MRPL44 was amplified using 26 cycles of denaturation at 94ºC for 30 s, initial annealing at 

63ºC for 30 s (-0.5ºC per cycle), and elongation at 72ºC for 1 min; this was followed by 14 

cycles of denaturation at 94ºC for 30 s, annealing at 50ºC for 30 s, and elongation at 72ºC 

for 1 min. Internal PCR reactions were performed identically for EF1G, MID1IP1 and 

MRPL44, using the GoTaq Green Master Mix kit (Promega: Fitchburg, WI, USA). 25 μl 

reactions contained 9.05 μl of water, 12.5 μl of GoTaq Green Master Mix, 1.25 μl of 10 

μg/μl bovine serum albumin, 0.6 μl of  10 pmol primer, and 1 μl of external PCR product 

after being diluted in 100 μl of water. The thermal protocol was: 35 cycles of denaturation 

at 94ºC for 30 s, annealing at 55ºC for 30 s, and elongation at 72ºC for 1 min. In case of 

failure, a second attempt was made using 1 μl of undiluted external PCR product. The 

products obtained from the internal PCR reaction were purified using Amicon Ultra-0.5 

centrifugal filters (Millipore: Billerica, MA, USA) or ExoSAP-IT (Affymetrix: Santa Clara, 

CA, USA). The accuracy of sequences was verified by independently amplifying and 

sequencing the complementary strands of all fragments. Primer sequences were removed 
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and complementary strands of DNA assembled into consensus sequences, edited and 

checked for quality using Geneious R8 (Kearse et al. 2012). If complementary strands 

disagreed (besides minor mismatches), the sample was amplified and sequenced again to 

resolve the discrepancies. 

 

DNA sequence alignment and phylogenetic analysis 

Static alignments of gene fragments were generated with MAFFT online version 7 (Katoh 

et al. 2002, 2005). The G-INS-I strategy, which performs a global alignment based on an 

FFT approximation, was selected (Katoh et al. 2002). This method is suitable for large 

datasets comprising sequences with relatively limited variation in length, i.e. few short gaps 

(Katoh et al. 2005). The scoring matrix for nucleotide sequences was set to 1/PAM K = 2, 

gap opening penalty to 1.53, and offset value to 0. 

We carried out Maximum Likelihood inference using RAxML-HPC BlackBox on XSEDE 

(8.2.8) (Stamatakis et al. 2008, Stamatakis 2014) in the CIPRES Science Gateway platform 

(Miller et al. 2010) under GTR+gamma+Pinvar model of nucleotid evolution and Bootstrap 

support obtained by running 1000 pseudo replicates. The relative supports are shown for 

each clade on the best tree. We also carried out Bayesian inference using MrBayes ver 3.2 

(Huelsenbeck & Ronquist 2001; Ronquist & Huelsenbeck 2003). The best fitting model of 

sequence evolution was selected using jModelTest ver 1.0.1 (Posada 2008), in accordance 

with the Akaike information criterion, based on which GTR + G + I model was applied. 

The analysis comprised four Markov chain Monte Carlo models, performed for 10 million 

generations for all concatenated DNA sequence alignments. Trees were sampled every 

1000 generations, those sampled before stationarity were discarded using the burnin 

command. 

 

As extra evidence to test the congruence in the species relationships we used the historical 

geology of the biogeographic provinces where they are distributed. Based on the 

biogeographic provinces proposed by Morrone (2005), it was established that Brachypelma 

is distributed in three provinces: 1) Costa del Pacífico (CPA), Sierra Madre Sur (SMS) and 

Depresión del Balsas (DBA) (Fig 3), whereas Tliltocatl is distributed in six prvovinces: 1) 
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Costa del Pacífico, (CPA), 2) Sierra Madre Sur (SMS), 3) Golfo de México (GM), 4) 

Yucatán (YUC) and 5) Petén (PET) and 6) Central America (CAM) (Fig 4).  

 

Results 

Phylogenetic analyses 

Sequences of thirty-eight species were obtained, from these twenty-nine belong to formally 

described species and the remaining nine are from undescribed species. Most molecular 

protocols successfully amplified individuals across all main lineages, except for that of 

MRPL44, which failed to yield results with three specimens of the species that have only 

type I urticating setae (Aphonopelma seemanni CNAN-DNA-Ara0282, Aphonopelma sp 

Compostela and Sphaerobothria hoffmanni).  

 

Maximum likelihood inference and MrBayes analyses of the sequences are congruent and 

mostly resolved and strongly supported (Fig 1, 2). Final ML optimization score was -

5416.771443. The ML topology recovered shows two main clades, the first one formed by 

species of Tliltocatl with a bootstrap value of 96 and showing 6 undescribed species. Most 

of the currently recognized species of the genus have high bootstrap values. The second one 

formed by the eight recognized Brachypelma species (Fig 1). The Brachypelma clade has a 

bootstrap support value of 88, most of the species and the interspecific relantionships have 

high bootstrap values; lowest botstrap values and shorter distances are for B. boehmei, B. 

baumgarteni and B. auratum, a result is consistent with that obtained by Mendoza & 

Francke (2017, 2018 in rev.). The lineage of Brachypelma is closely related to some South 

American lineages, including the Brazilian and Colombian species used in the analyses; 

however, the inner relationships have low support values, possibly due to the lack of 

additional samples and the genetic distances between these genera. The genus Tliltocatl is 

shown more closely related to Central American lineages. Distances within Tliltocatl are 

short, so this could indicate a very recent radiation of its species, and this can also explain 

why some inner relationships cannot be easily resolved. In Brachypelma most distances are 

large and consistent, except for the species distributed in the area of the Balsas river and it 

is possible that the most recent species radiation has been throughout this area. This in turn 

could explain why species of this zone have very similar coloration and morphology. 
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Bayesian inference analyses also recovered the same two clades as in ML, one including all 

Brachypelma species and the second one including all Tliltocatl species, both genera with 

high posterior probability, 0.96 for Brachypelma and 1 for Tliltocatl (Fig 2). The topology 

and inner relationships between species in both clades is very similar to that on the ML 

analyses; the six undescribed taxa of Tliltocatl are also recovered, and the inner 

relationships within Brachypelma are resolved with high posterior probability values (Fig 

2). 

 

Molecular results were compared with the morphospecies for the discrimination of species. 

When one molecular marker identifies molecular species consistent with observed 

morphospecies, we consider that this marker identifies the individuals into true species. We 

are also aware of the possibility that molecular data further split morphospecies into more 

cryptic species as was observed with specimens previously identified by morphology as 

Tliltocatl kahlenbergi and Tliltocatl sabulosum. Although a further morphological revision 

on Tliltocatl is needed for confirmatory identification. However, the identification results 

within Brachypelma match the morphospecies very well, so nuclear genes aside with 

mitochondrial sequences provide powerful tools for species identification, especially for 

highly polymorphic species. 
 

Discussion. 

Molecular markers, like CO1, may possess effective species boundary information within 

certain taxonomic groups and consequently have the potential to be a rapid and efficient 

means to delineate and identify species. However, taken alone it has limited use in species 

delineation, and serves for species identification once a comprehensive taxonomy has been 

produced). The molecular phylogenies based on mtDNA have limitations as gene 

tree/species tree incongruence, with CO1 representing only one particular genealogy out of 

all possible within genome. Thus, here we present a more inclusive molecular approach 

using nuclear and mitochondrial markers to resolve the inner relantionships in the genera of 

prioritary tarantulas for conservation. Both ML and Bayesian analysis strongly recovered 

Brachypelma and Tliltocatl as monophyletic genera being congruent with previous studies 

(Mendoza & Francke 2017, 2018 in rev.). Two main  lineages are shown, with 
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Brachypelma more closely related to South American taxa, whereas Tliltocatl is more close 

related to Central American genera than it is to Brachypelma. These results are congruent 

with the one obtained by Turner et al. (2017) where the redrump Tliltocatl species are 

clustered within Central American genera, whereas the redleg Brachypelma is clustered 

with the South American Xenesthis and Pamphobeteus as sister groups. Also, our results 

show the genus Aphonopelma as polyphyletic with at least three different lineages 

following a similar pattern as Brachypelma and Tliltocatl, with two groups clustered with 

Central American lineages and one clustered with South American ones. With the 

combination of mitochondrial and molecular characters the inner relationships within 

Brachypelma was resolved with high support values in both analyses. The analyses only 

with CO1used in previous studies, had failed to clarify the relationships between B. 

boehmei, B. baumgarteni and B. auratum, but in the present analyses B. boehmei is shown 

as the sister species of the other two. However, in Tliltocatl most of the species are strongly 

supported and new taxa were determined, but the inner relationships are not totally clear, 

with only a small clade of clustered species resolved. An explanation for this is possibly 

found in the work of Machkour et al. 2009 where they tested the use of molecular markers 

to study genetic diversity in tarantulas. Their study was done with Tliltocatl vagans and 

revealed a high level of polymorphism in this species; they mentioned that the species has a 

great genetic diversity, which is congruent with a species having open populations and wide 

distribution with high gene-flow probabilities (Roux et al. 2007, Bouzid et al. 2008). In 

addition, the distances shown in our phylogenies suggest that the radiation of Tliltocatl 

could be very recent, and this could be a factor of why despite conducting a multilocus 

phylogenetic analysis our study is still unable to entirely resolve the stem relationships of 

the genus. Further sampling and the use of different molecular markers or even an analysis 

combining molecular and morphological characters could help to resolve Tliltocatl 

relationships. 

 

Our results support the usefullness of middle-rate evolving EF1G, MID1IP1 and MRPL44 

loci for phylogenetic reconstruction at the generic level in Theraphosinae and show that 

they are a useful complement for the usual mitochondrial barcode. Even though each 

marker by itself did not provide a lot of information, together they were decisive to recover 
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and support several branches in the phylogeny. They also have a potential used for 

conservation issues of tarantulas; using nuclear markers for species identities in control 

border revisions has the advantage that conclusions can be verified by examining a number 

of independent loci. This ability is particularly important in cases where PCR 

contamination is a possibility, or when hybridization between species is known to occur. 

Because mtDNA is inherited maternally the results of nuclear markers can be compared 

with the mitochondrial ones to be sure of the identification. This is helpful in the case of 

tarantulas that are confiscated and intended to be reintegrated into their environment. 

Because if the origin of those specimens is uncertain, it is necessary to assure that they are a 

natural species and not hybrids from pettrade. Spiderlings could also be identified to 

species via DNA analysis. This, however, would be problematic for a border control officer 

faced with a shipment of hundreds of spiderlings, possibly including multiple species. DNA 

analysis is not cost-effective or practical for routine inspections, and testing would cause 

unacceptable delays and likely result in the death of specimens within the shipment. DNA 

testing would also require housing and caring for the specimens for an extended period. 

Furthermore, spiderlings are very fragile, and manipulating them to get a DNA sample 

could result in the death of the sampled specimen 

  

We must be aware that barcoding is not the panacea to the species problem; its 

shortcomings often mirror those that rely strictly on morphological identifications (lack of 

informative characters, homoplasy, etc.). As the new age of genomics continues to evolve 

and vast amounts of whole genome data become available, one is left wondering if single 

marker DNA barcoding analyses will remain relevant. However, the ease with which these 

data can be collected and analyzed for hundreds or thousands of individuals supports the 

notion that there is still value in utilizing such an approach if it is effective for species 

delimitation; that is, the larger genomic data sets may be unnecessary for particular 

questions if species can be effectively delineated. DNA barcoding can be effective if it is 

not wielded as a blunt instrument, but instead in an informed manner that considers the 

group’s taxonomy, ecology, biogeography, and population genetics in an integrative 

decision making process. 
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Legends of illustrations. 

 

 
Fig. 1 Maximum likelihood phylogenetic hypothesis of CO1, EF1G, MID1IP1 and 

MRPL44 of the mitochondrial and nuclear genomes of 72 samples from 8 Brachypelma, 7 

Tliltocatl species and 22 taxa of different genera. Nodal support shows maximum 

likelihood bootstrap. Tree shows the monophyly of Brachypelma, resolution of inner 

relantionships within the genus, and the monophyly of Tliltocatl with six undescribed 

species. 
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Fig. 2 Bayesian phylogenetic hypothesis of barcoding gene cytochrome c oxidase 1 (COI) 

and nuclear genes (EF1G, MID1IP1, MRPL44) of 72 samples from from 8 Brachypelma, 7 

Tliltocatl species and 22 taxa of different genera. Posterior probabilities indicated above the 

branches or close to nodes. 
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Fig. 3. Geographic distribution of the genus Brachypelma from published records and specimens analized in this study. The 

biogeographic regions where each species occurs is indicated. 
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Fig. 4. Geographic distribution of the described species of the genus Tliltocatl from published records and specimens analized in this 

study from Mexico to Costa Rica. Unidentified or undescribed taxa from new records are shown the distribution of Stichoplastoris 

fossorius in Costa Rica is recorded. The biogeographic regions where each species occurs is indicated. 
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Table 1. Genbank accession codes for tissue samples, deposited in the Laboratorio de Sistemática Molecular (Zoología) at the Instituto 
de Biología, UNAM, Mexico City, from which DNA was extracted and sequenced for phylogenetic analyses of 8 species in the genus 
Brachypelma Simon 1891 and 7 species in the Tliltocatl genus, 10 undetermined specimens of Tliltocatl. Outgroup formed by 16 
specimens of 15 species. 

Species Specimen Voucher ID COI EF1G MID1IP1 MRPL44 
Psalmopoeus victori 1 juv. Un CNAN-Ar010271 Unreleased New New New 
Eupalaestrus campestratus 1 juv. Un CNAN-Ar010272 Unreleased New New New 
Lasiodora parahybana Unk CNAN-Ar010320 Unreleased New New New 
Megaphobema mesomelas 1 juv. ♀ CNAN-DNA-Ara0284 New New New New 
Sericopelma melanotarsum 1 juv. ♀ CNAN-DNA-Ara0293 New New New New 
Aphonopelma seemanni 1 ♂ CNAN-DNA-Ara0282 New New New  
Aphonopelma seemanni 1 juv. ♀ CNAN-DNA-Ara0292 Unreleased New New New 
Xenesthis immanis 1 juv. Un CNAN-DNA-Ara0293 New New New New 
Aphonopelma chalcodes 1 ♀ CNAN-Ar10308 New New New New 
Aphonopelma sp Compostela 1 ♀ CNAN- Ar10305 New New New  
Bonnetina tenuiverpis 1 ♂ CNAN-T0755 KC807369.1 New New New 
Cotztelana sp Mitla 1 ♀ CNAN-Ar10300 New New New New 
Cardiopelma mascatum 1 ♂ CNAN-Ar10320 New New New New 
Hemirrhagus coztic 1 ♂ CNAN-Ar10294 New New New New 
Hemirrhagus pernix 1 ♂ CNAN-Ar10290 New New New New 
Sphaerobothria hoffmanni 1 juv. ♀ CNAN-DNA-Ara0286 New New New  
Brachypelma albiceps 1 juv. ♀ CNAN-Ar007839 KT995331 New New New 
Brachypelma albiceps 1 juv. ♀ CNAN-Ar007850 KT995391 New New New 
Brachypelma albiceps 1 ♀ CNAN-Ar007865 KT995354 New New New 
Brachypelma auratum 1 ♂ CNAN-Ar007878 KT995353 New New New 
Brachypelma auratum 1 juv. ♀ CNAN-Ar007136 KT995371 New New New 
Brachypelma auratum 1 juv. ♀ CNAN-Ar007164 KT995397 New New New 
Brachypelma baumgarteni 1 ♀ CNAN-Ar007151 KT995332 New New New 
Brachypelma baumgarteni 1 juv. ♀ CNAN-Ar007161 KT995395 New New New 
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Brachypelma baumgarteni 1 subad. ♂ CNAN-Ar007835 KT995382 New New New 
Brachypelma boehmei 1 ♀ CNAN-Ar007905 unreleased New New New 
Brachypelma boehmei 1 ♂ CNAN-Ar007833 KT995343 New New New 
Brachypelma emilia 1 ♀ CNAN-Ar007898 unreleased New New New 
Brachypelma emilia 1 ♂ CNAN-Ar007899 unreleased New New New 
Brachypelma emilia 1 ♂ CNAN-Ar003599 KT995326 New New New 
Brachypelma hamorii 1 ♂ CNAN-Ar003614 KT995325 New New New 
Brachypelma hamorii 1 ♂ CNAN-Ar007826 KT995381 New New New 
Brachypelma hamorii 1 ♂ CNAN-Ar007827 KT995387 New New New 
Brachypelma klaasi 1 ♂ CNAN-Ar003341 KT995329 New New New 
Brachypelma klaasi 1 ♀ CNAN-Ar007845 KT995349 New New New 
Brachypelma klaasi 1 ♂ CNAN-Ar007160 KT995340 New New New 
Brachypelma smithi 1 juv. ♂ CNAN-Ar007140 KT995380 New New New 
Brachypelma smithi 1 ♀ CNAN-Ar007143 KT995400 New New New 
Brachypelma smithi 1 ♂ CNAN-Ar010286 unreleased New New New 
Tliltocatl albopilosum 1 juv. ♂ CNAN-DNA-Ara0290 unreleased New New New 
Tliltocatl epicureanum 1 ♀ CNAN-Ar007881 unreleased New New New 
Tliltocatl epicureanum 1 ♀ CNAN-Ar007880 unreleased New New New 
Tliltocatl epicureanum 1 ♀ CNAN-Ar007884 unreleased New New New 
Tliltocatl kahlenbergi 1 ♀ CNAN-Ar003424 KT995356 New New New 
Tliltocatl kahlenbergi 1 ♀ CNAN-Ar007113 KT995361 New New New 
Tliltocatl kahlenbergi 1 ♂ CNAN-Ar007117 KT995388 New New New 
Tliltocatl sabulosum 1 ♂ CNAN-Ar007169 KT995373 New New New 
Tliltocatl sabulosum 1 ♂ CNAN-Ar003326 KT995404 New New New 
Tliltocatl sabulosum 1 ♀ CNAN-Ar003343 KT995403 New New New 
Tliltocatl schroederi 1 juv. ♂ CNAN-Ar007139 KT995399 New New New 
Tliltocatl schroederi 1 ♀ CNAN-Ar007868 KT995376 New New New 
Tliltocatl schroederi 1 juv. ♂ CNAN-Ar003414 KT995345 New New New 
Tliltocatl vagans 1 juv. ♂ CNAN-Ar003327 unreleased New New New 
Tliltocatl vagans 1 ♀ CNAN-Ar003670 KT995342 New New New 
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Tliltocatl vagans 1 ♀ CNAN-Ar007167 Unreleased New New New 
Tliltocatl verdezi 1 ♀ CNAN-Ar007844 KT995352 New New New 
Tliltocatl verdezi 1 ♀ CNAN-Ar007848 KT995392 New New New 
Tliltocatl verdezi 1 juv. ♂ CNAN-Ar007849 KT995379 New New New 
Tliltocatl sp Colotepec 1 juv. ♂ CNAN-Ar003423 Unreleased New New New 
Tliltocatl sp Colotepec 1 ♀ CNAN-Ar003442 Unreleased New New New 
Tliltocatl sp Lagartero 1 ♀ CNAN-Ar003417 Unreleased New New New 
Tliltocatl sp Majaguai 1 ♀ CNAN-Ar003422 Unreleased New New New 
Tliltocatl sp Teapa 1 juv. ♂ CNAN-Ar003525 Unreleased New New New 
Tliltocatl sp Teapa 1 ♀ CNAN-Ar007840 Unreleased New New New 
Tliltocatl sp Teapa 1 ♀ CNAN-Ar007135 Unreleased New New New 
Tliltocatl sp Tuxtla 1 ♀ CNAN-Ar007157 Unreleased New New New 
Tliltocatl sp Chacalapa 1 ♀ CNAN-Ar007864 Unreleased New New New 
Tliltocatl sp Cosamalopan 1 ♀ CNAN-Ar003342 Unreleased New New New 
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Table 2. PCR Primers Used. 

Marker Primer Name Primer sequence (5’-3’) Reference 
CO1 LCO1490 GGTCAACAAATCATAAAGATATTGG Folmer et al. 

1994 HCO2198 TGATTTTTTGGTCACCCTGAAGTTTA 
EF1G 
(external 
reaction) 

EF1Gf78 ATTGCBGCNCAGTAYAGYGG Ayoub et al. 
2007 Ef1Gr1258 CCTTGRTTGAAYTTCTTTCC 

EF1G 
(internal 
reaction) 

EF1G-TaF1 CAGTGGATTAGCTTTGCTG Ortiz & 
Francke in 
prep. 

EF1G-TaR1 CGCATTTTATCTAGCCTCTG 

MID1IP1 
(external 
reaction) 

Mid1-InterF AGGCGATTGTCKTATGCAGGATTGG Ortiz & 
Francke in 
prep. 

Mid1-InterR ATGGTGTGCAAGCCTTGCAAATGATG 

MID1IP1 
(external 
reaction) 

Mid-TaF GCATCATTCCTTTGGTGGTG Ortiz & 
Francke in 
prep. 

Mid-TaR CAGATGAGAACCCGCAGAAG 

MRPL44 
(external 
reaction) 

MRPL44-
Ta18 TATGGCGGTTTGTTAGGTTTGTTAC Ortiz & 

Francke in 
prep. MRPL44-

Ta937 TGGAAGTGGCCTATTATCTAAATTAAG 

MRPL44 
(external 
reaction) 

MRPL-Ta38 GTTACTAGGTGTTTGAACTTAATGC Ortiz & 
Francke in 
prep. 

MRPL44-
Ta905 CAAACTTCTTAAAGCATCAAATGCTG 
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Discusión General. 

En este trabajo se realizó un estudio integral de la sistemática del género Brachypelma y se 

ofrece, asimismo, un panorama general de su distribución y acciones que ayuden en su 

conservación. Se ha demostrado la utilidad de los códigos de barras para la rápida y precisa 

identificación de las especies dentro del género, como una alternativa para ayudar a las 

autoridades en contra del tráfico ilegal de estas especies prioritarias. Utilizando evidencia 

morfológica y molecular para la delimitación de sus especies se observo que el género 

Brachypelma no era monofilético y estaba compuesto por dos linajes. Brachypelma sensu 

stricto se conforma por las especies del complejo de patas rojas, puesto que en el se 

encuentra la especie tipo B. emilia, mientras que el grupo considerado Brachypelma sensu 

lato se conforma por las especies del complejo de cadera roja. Se ha redescrito 

Brachypelma y sus características diagnósticas fueron determinadas. Se describió el nuevo 

género Tliltocatl para albergar a las especies del complejo de cadera roja. Finalmente se ha 

realizado la filogenia de Brachypelma y Tliltocatl con el objetivo de resolver las relaciones 

interespecifícas dentro de cada género y las relaciones filogenéticas con los grupos 

cercanos de Centro y Sudamérica. Se pudieron determinar taxones no descritos del género 

Tliltocatl. 

 

Si bien se ha observado que en algunos grupos el ADN mitocondrial por sí sólo es 

insuficiente para la delimitación precisa de especies, en el caso de Brachypelma demostró 

ser suficiente en la correcta identificación de especies. También considero que será una 

herramienta útil para prevenir el comercio en el mercado negro y proporcionar mejores 

estrategias para reintroducir tarántulas en las áreas de distribución adecuadas. Mientras que 

para resolver cuestiones filogenéticas y evolutivas los marcadores nucleares pueden usarse 

en grupos problemáticos como es el caso de Tliltocatl. Los resultados obtenidos evidencian 

la utilidad de combinar la taxonomía y filogenia morfológica tradicional con la información 

almacenada en el DNA, en estudios sistemáticos de tarántulas, un grupo que ha sido muy 

difícil de descifrar bajo un esquema tradicional debido a la limitada variación en sus 

caracteres morfológicos. Este estudio se suma a otros realizados en años recientes en 

terafósidas de los géneros Aphonopelma (Graham et al., 2015; Hamilton et al., 2011, 2014, 
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2016, Hendrixson et al., 2013, 2015; Wilson et al., 2013), Grammostola (Montes de Oca et 

al., 2015) y Bonnetina (Ortiz & Francke 2016) que han llegado a conclusiones similares. 

 

Durante este trabajo se logro determinar el área de distribución de las especies de 

Brachypelma, encontrar las zonas dónde algunas especies son simpátricas y el estado de 

conservación de algunas poblaciones. Todos estos datos eran desconocidos y son muy 

valiosos para poder llevar a cabo propuestas adecuadas para la conservación y 

aprovechamiento sustentable de las diferentes especies. Para el caso de Tliltocatl nuevos 

sitios de muestreo revelaron la presencia de especies no descritas que fueron identificadas 

gracias a las filogenias moleculares y los altos valores de soporte que mostraron. Es muy 

probable que Tliltocatl aún posea más taxones no descritos aparte de los encontrados 

durante el desarrollo de este trabajo, dado que no fue posible realizar muestreos en la 

mayoría de los países en Centroamerica, por lo que es esperable que en lo concerniente a 

este grupo estemos teniendo una visión parcial de su diversidad. 

 

Las arañas terafósidas son conocidas por tener estructuras reproductoras simples y tienden a 

mostrar una variación intraespecífica relativamente alta y una variación interespecífica 

relativamente baja. que han revelado patrones generalizados de homoplasia entre los 

caracteres taxonómicos tradicionales (Raven 1985, Goloboff 1993, Pérez-Miles et al. 1996, 

Pérez-Miles 2000, Bertani 2001, Bond & Opell 2002, Hedin & Bond 2006, Bond & Hedin 

2006, West et al. 2008, Hendrixson & Bond 2009, Bond et al. 2012, Guadanucci 2014, 

Hamilton et al. 2014, Perafán & Pérez-Miles 2014, Hamilton et al. 2016, Fukushima & 

Bertani 2017, Ortiz & Francke 2016). Por lo que estas son proclives a poseer una fuerte 

estructuración genética, posiblemente debido a su bajo poder de dispersión, dando lugar a 

una rica diversidad y a muchas especies con distribución restringida. Sin embargo, nuestros 

resultados y los de otros trabajos (Hamilton et al., 2011, 2014, 2016; Montes de Oca et al., 

2015; Wilson et al., 2013) sugieren que las terafósidas, especialmente las de gran tamaño, 

tienen un potencial mayor de dispersión y confirman que la variación intraespecífica puede 

ser alta en el grupo. Por lo tanto, utilizar criterios biogeográficos y diferencias morfológicas 

sutiles en ausencia de un amplio muestreo de ejemplares para delimitar especies de 

terafósidas, puede llevar a resultados erróneos.  
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Finalmente, durante el desarrollo de este trabajo se colaboró en la creación de una 

biblioteca genética de tarántulas mexicanas prioritarias para su conservación como parte del 

Proyecto de Código de Barras de Vida Silvestre en México, que se utilizará como 

referencia para las autoridades responsables de la conservación de especies. Hasta que se 

realice una evaluación seria de los factores ambientales, legales, sociales y económicos que 

afectan el comercio de vida silvestre en México, es muy poco lo que se puede hacer para 

desarrollar estrategias de gestión exitosas e iniciativas de conservación de especies. 

Además, es esencial explorar otras actividades económicas no extractivas, como el turismo, 

la observación de la vida silvestre o la venta de animales criados en cautiverio para 

proporcionar ingresos alternativos a las comunidades locales y evitar daños adicionales a 

las poblaciones de vida silvestre. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



173 
 

Conclusiones 
 

• COI demostró ser un buen marcador de código de barras para la identificación de 

tarántulas del género Brachypelma, aunque en el caso de Tliltocatl puede ser 

susceptible de error con algunas especies cercanamente relacionadas. 

 

• Para la identificación molecular de especies de Brachypelma utilizando COI, 

proponemos umbrales de variación intraespecífica e interespecífica de 1% y 7-12% 

respectivamente. 

 

• La utilidad de los códigos de barras de ADN en el caso de especies vulnerables 

reside en poder identificar con cierta precisión especies de manera rápida, 

incluyendo ejemplares juveniles, proporcionando a los oficiales encargados de la 

detección de organismos traficados una herramienta para acelerar los procesos de 

investigación y detención de presuntos traficantes. 

 

• Ejemplares adultos de las 8 especies reconocidas y formalmente descritas de 

Brachypelma son claramente diferenciables morfológicamente. 

 

• El género Brachypelma tras su revisión en esta tesis resulto estar compuesto por dos 

linajes diferentes, dando como resultado la creación de Tliltocatl para albergar a las 

especies de cadera roja. Mientras que las del complejo de patas rojas permanecieron 

en Brachypelma. 

 

• Las 7 especies reconocidas y formalmente descritas de Tliltocatl son claramente 

diferenciables morfológicamente observando las estructuras reproductoras de 

machos y hembras. Mientras que los ejemplares jóvenes son díficiles de diferenciar 

entre las diferentes especies dada la similitud en su coloración. 

 

• Tras los resultados de esta tesis se determino que Brachypelma tiene distribución 

únicamente en el territorio mexicano, estando presente en 10 estados y tres 
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provincias biogeográficas: Cuenca del Balsas, Sierra Madre del Sur y Costa del 

Pacífico. 

 

• Brachypelma se diagnóstica principalmente por la forma de cuchará del bulbo del 

macho, una quilla prolateral inferior muy reducida o ausente, carece de cualquier 

clase de espinación en las patelas, la espermateca de las hembras con una placa 

basal dividida y que es útil para la identificación de las especies y una coloración 

naranja o amarillenta en el caparazón o algunos segmentos de las patas. 

 

• La utilización de caracteres moleculares permitió desarrollar las diagnosis de las 

especies de Brachypelma. 

 

• El género Brachypelma mostro estar relacionado con linajes sudamericanos, 

mientras que Tliltocatl lo esta con los Centroamericanos. 

 

• Tanto Brachypelma como Tliltocatl son recuperados como monofiléticos con un 

alto soporte. 

 

• Los marcadores nucleares utilizados en esta tesis (EF1G, MID1IP1 y MRPL44) 

fueron muy útiles para resolver las relaciones internas dentro de Brachypelma. 

 

• De acuerdo con los resultados obtenidos es probable que Brachypelma y Tliltocatl 

provengan de dos eventos separados de colonización, pues que al menos uno de 

ellos compartío un ancestro común procedente de Sudamérica. 

 

• Brachypelma y sus grupos cercanos poseen un alto nivel de homoplasia 

morfológica, que cuestiona la validez de estos caracteres para estimar sus relaciones 

filogenéticas. 
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