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Resumen

La tribu Euophryini resulta en la actualidad, una de las mas diversas dentro de la familia
salticidae. Dentro de este grupo, los representantes neotropicales conforman 11 clados, de los
cuales, el clado Antillattus (Antillattus 13 spp, Truncattus 5 spp, Petemathis 5 spp,
posiblemente Allodecta 1 spp, Caribatus 1 spp) resulta exclusivo del Caribe insular. Para
aclarar la filogenia y biogeografia del clado Antillattus, amplificamos y secuenciamos tres
genes (nuclear: 28S rDNA; mitocondrial: 16S, COI) correspondientes a especies pertenecientes
al grupo de estudio y a grupos hermanos (68 terminales en total) dentro de gran parte del Caribe
biogeografico. Ademas, se utilizo un total de 125 caracteres morfoldgicos, que en combinacion
con la evidencia molecular, ayud6 a aclarar las relaciones entre los géneros y especies. Se
estudid en mayor detalle los caracteres morfologicos de los géneros y especies del clado
Antillattus asi como de sus grupos relacionados con el objetivo de profundizar en la
comprension de filogenética desde una panordmica morfologica. Adicionalmente, para
comprender el origen y el momento de la colonizacion del grupo, se pone a prueba la hipdtesis
de GAARlandia y la hipotesis no-GAARIlandia como posibles vias de colonizacion y
diversificacion del cladoAntillattus en las Antillas Mayores. La hipotesis combinada
(ADN+morfologia) de trabajo, apoya la monofilia del clado Antillattus. Los resultados indican
que el género Antillattus sensus Zhang y Maddison (2015), no es monofilético, y para el
presente estudio se divide en los géneros Pensacolatus, Antillattus y Bryanattus gen. nov.. La
filogenia combinada de datos morfologicos y moleculares, también apoyo la transferencia de
especies a los géneros Truncattus, Bryanattus, Cobanus, Compsodecta y la descripcion del
género Paracobanus gen. nov.. La revision detallada proporciona nuevos limites de géneros y
especies, 19 comb. nov., 2 gen. nov., 11 sp. nov.. Finalmente, los resultados también sugieren
que la radiacion del grupo tuvo lugar en el ultimo periodo de GAARlandia y que la
diversificacién dentro del Caribe insular, es el resultado de vicarianza y eventos fundadores.
Adicionalmente, se encontrd evidencia que sugiere que La Espafiola jugd un papel como punto

de distribucion hacia Cuba y Puerto Rico.

Palabras claves: filogénia; evidencia total; Salticidae; Caribe insular; evento-fundador;

sistematica.



Abstrac

The Euophryini tribe is currently one of the most diverse groups of salticidae. Within this
group, the neotropic is represented by 11 clades, included the Antillattus clade (Antillattus 13
spp, Truncattus 5 spp, Petemathis 5 spp, possibly Allodecta 1 spp and Caribatus 1 spp). To
clarify the phylogeny and biogeography of the Antillattus clade, we amplified and sequenced
three genes (nuclear: 28S rDNA; mitochondrial: 16S, COI) corresponding to species belonging
to the study group and outgroups (68 terminals). In addition, a total of 125 morphological
characters were used, which in combination with the molecular evidence, helped to clarify the
relationships between genera and species. Additionally, the GAARIandia hypothesis and the
non-GAARIlandia hypothesis are tested as possible routes of colonization and diversification
of the Antillattus clade. The combined working hypothesis (DNA + morphology) supports the
monophyly of the Antillattus clade. The results indicate that the genus Antillattus sensus Zhang
and Maddison (2015), is not monophyletic, and it is divided into the genus Pensacolatus,
Antillattus and Bryanattus gen. nov.. The results also supported the transferences of species to
the genera Truncattus, Bryanattus gen. nov., Cobanus, Compsodecta, and the description of
the genus Paracobanus gen. nov.. The detailed review provides new limits of genera and
species, 19 comb. nov., 2 gen. nov., 11 sp. nov.. Finally, the results also suggest that the
radiation of the group occurred in the last period of GAARIandia and that diversification within
the Greate Antilles is the result of vicariance and founder-event. Additionally, evidence suggest

that Hispaniola played a role as a point of dispersion to other Antillean islands.

Key words: phylogeny; total evidence; Salticidae; insular caribbean; founder-event;

systematic.
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1.0 Caracteristicas e importancia de las arafias

Como ocurre para otros grupos en las zonas tropicales y subtropicales del planeta, las
arafias exhiben una especial diversidad en areas de rica vegetacion. Sin embargo, también estan
presentes en ambientes aridos, zonas de marea, cimas de montafias, conquistando incluso
algunos ambientes dulceacuicolas (Foelix 2011; Ubick et al. 2017; World Spider Catalog
2020).

A diferencia de otros aracnidos, las arafias presentan el cuerpo dividido en dos partes
unidas por un pedicelo. La parte anterior se denomina prosoma o cefalotérax y la parte posterior
es el opistosoma o abdomen (fig.1.0 A-C). El prosoma dorsalmente tiene el carapacho y en la
parte ventral se encuentran el esternon, los enditos y el labio (fig. 1B). El abdomen en su parte
posterior posee glandulas sericigenas que segregan un liquido, que, al ponerse en contacto con
el aire mediante unas estructuras llamadas hilanderas, se solidifica inmediatamente y produce
la seda de arafia (Foelix 2011). En la parte ventral del abdomen se localizan las aberturas
genitales y las aberturas respiratorias (estigmas o espiraculos). Las arafias, al igual que el resto
de los aracnidos, tienen seis pares de apéndices articulados que se insertan en el prosoma, estos
estdan formados por: un par de queliceros, un par de pedipalpos y cuatro pares de patas
locomotoras.

Por ultimo, mientras que el enorme ¢€xito evolutivo de otros grupos se explica, en
parte, por una gran diversidad de estrategias troficas, Araneae es el Gnico taxén compuesto en
su totalidad por animales depredadores (Coddington y Levi 1991). Su alimentacion se basa por
lo general en artropodos (incluyendo a otras arafias como presas) y pequefios vertebrados como
peces, lagartos y ranas (Foelix 2011). Esta caracteristica sumada a su abundancia, les atribuye
la particular condicion de ser depredadores intermedios en las cadenas tréficas de varios grupos
de invertebrados, reguladores biologicos, y elementos claves para la autorregulacion de los
ecosistemas y agro-ecosistemas (Aguilar 1974-1977; Clausen 1986; Marc et al. 1999; Metcalf
y Flint 1974).
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Abdomen or opistosoma

Figure. 1.0. A-C. Esquema general de la morfologia externa de una arafia (Salticidae). A) Vista
dorsal B) Vista ventral C) Vista lateral. Abreviaturas: ALE = ojos
anterolaterales; AME = ojos anteromediales; Ch = quelicero; Cox = coxa; Ed =
enditos; Ep = epiginio; Lb = Labium; PLE = ojos posteriores laterales; PME =

ojos medios posteriores; Pp = pedipalpo; Spi = hilandera; Str = Esternon.

1.1 Origen y evolucion de la familia Salticidae

Los antepasados de las arafias se encuentran entre los primeros grupos de animales que
poblaron las tierras emergidas, al menos se conocen desde hace 380 millones de afios, unos 200
millones de afios antes que los primeros dinosaurios aparecieran. Los fosiles mas antiguos

atribuibles a arafias, provienen del Carbonifero (Dunlop et al. 2012; Penney et al. 2012; Selden
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y Penney 2010) y el devonico medio siendo Palaeothele montceauensis el Ginico representante
hasta la fecha. En aquellos tiempos eran muy abundantes los trigonotarbidos (Trigonotarbi), un
orden extinto de ardcnidos cuyo registro fosil se extiende desde el Silirico hasta el Pérmico
inferior, los cuales se consideran muy cercanos al antecesor comun de todas las arafias (Shear
et al. 1987). Se cree que los trigonotarbidos carecian de hileras y, por tanto, no producian seda.
También tenian un opistosoma marcadamente segmentado, exoesqueleto quitinoso y no poseian
pedicelo. Otro orden fosil del Devonico muy cercano a las aranas es Uraraneida, recientemente
descrito con base a restos inicialmente interpretados como pertenecientes a aranas.
Reestudiando el material se lleg6 a la conclusion de que esos animales —si bien producian seda-
tenian un flagelo caudal semejante al del actual orden Telyphonida (Selden ef al. 2008b). Cabe
mencionar, finalmente, a la famosa Megarachne servinei Hunicken, hallada en estratos Permo-
Carboniferos de San Luis, considerada durante mucho tiempo como la arafia més grande
conocida de todas las que vivieron en la Tierra. El enorme f6sil de una longitud de alrededor de
33 cm fue reinterpretado como perteneciente a Eurypterida (Selden et al. 2005).

Si bien no existe una teoria universalmente aceptada sobre las relaciones dentro de
Arachnida, casi todos los analisis filogenéticos aceptan que Araneae se encuentra en el mismo
clado que los restantes ordenes de aracnidos “tetrapulmonados”: junto con los ordenes
Amblypygi, Thelyphonida y Schizomida (Dunlop 1999; Coddington et al. 2004). Actualmente
se conocen mas de 1.100 especies fosiles de arafias (Dunlop et al. 2012).

La edad minima de divergencia de la familia Salticidae esta fijada en 44 Mya (f6sil del
ambar del Baltico) (Weitschat y Wichard 2002) con un estimado de 44-49 Mya segun se cita
en Penney (2008), y estdn compuestos por miembros de la subfamilia viviente Hisponinae
(referido como Gorgopsininae en Petrunkevitch 1950, 1958; Wunderlich 2004) y otros
salticidos basales (Wunderlich 2004). Dado que actualmente no existe un registro fosil datado
a partir del periodo Cretacico (Penney 2008), Zhang y Maddison (2013) plantean la hipdtesis
de que la divergencia de la familia Salticidae sea de 100 Mya.

En la region Caribe, los salticidos resultan abundantes en el &mbar dominicano (16
Mya; Penney 2008). Seis especies de euofrinidos fosiles han sido registradas para el ambar
dominicano: Corythalia ocululiter; C. pilosa; C. scissa,; Pensacolatus coxalis; P. spinipes; P.
tibialis (véase Penney 2008). Entre ellos, los holotipos de Pensacolatus coxalis (SMF Be 938)
y P. spinipes (SMF Be 930) depositados en el Instituto de Investigaciéon y Museo de Historia
Natural Senckenberg (Alemania). Basado en estos datos Zhang y Maddison (2013) establecen

la edad minima para los grupos hermanos de euofrinidos en 16 Mya.
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1.2 Estructura del orden Aranae

Araneae es el unico orden de Arachnida que tiene los queliceros asociados con
glandulas venenosas, apéndices abdominales (hilanderas) conectados a glandulas sericigenas,
ausencia del musculo depresor trocanter-fémur y pedipalpos de los machos modificados como
organos de transferencia de esperma (Coddington ef al. 2004). El Orden Araneae se subdivide
en dos Subdrdenes: Mesothele (Liphistiomorphae) y Opisthothele (Coddington y Levi 1991;
Platnick y Gertsch 1976; Wheeler ef al. 2016).

Platnick y Gertsch (1976) sentaron las bases de la actual clasificacion, estableciendo
la division basal entre las plesiomorficas Mesothelae (con rastros de segmentacion abdominal)
y las derivadas Opistothelae (el resto de las arafias, en las que los rastros de segmentacion
opistosomica han desaparecido). Segun Raven (1985a) pueden ser separados también
atendiendo a la forma del esterndn: 1) tan estrecho como el labio en Mesothele; 2) mucho mas
ancho que el labio en Opisthothele. Mesothele se encuentra representadas por tres familias de
las cuales los representantes de dos de ellas (Arthrolycosidae y Arthromygalidae) ya estan
extintos siendo la familia Liphistiidae con especies de Asia Oriental la unica viviente (World
Spider Catalog 2020). Opistothelae por su parte, se encuentra conformada por dos infraérdenes:

Mygalomorphae y Araneomorphae.

Mygalomorphae conservan parte de los caracteres basales exhibidos en las mesotelas,
como son los queliceros ortognatos y dos pares de pulmones. Fue revisado por Raven (1985) y
por primera vez propone una cladograma para familias, subfamilias y agrupaciones genéricas.
El trabajo de Raven (1985) se convirtio entonces en un punto de partida para el estudio de la

sistematica de alto nivel de Mygalomorphae.

Araneomorphae es el grupo mas diverso de Araneae (mas del 90% de las especies) con
una diversidad morfologica y de héabitos sustancialmente mayor. Se diferencia, basicamente por
la disposicion labidognata de los queliceros. Segun la mas reciente clasificacion (ver Wheeler
et al. 2016), Araneomorphae se compone por tres grandes clados (Synspermiata, Palpimanoidea
y Entelegynae) y varios clados menores. Los Entelegynae se distinguen por tener palpos
especialmente desarrollados y complejos, con numerosos escleritos accesorios embdlicos, y que
se activa por fuerzas hidraulicas (mas que musculares, como en las haploginas); las hembras,

en correspondencia, tienen un verdadero epigino, usualmente elaborado.
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Los enteleginos a su vez comprenden al clado RTA (apofisis tibial retrolateral del
palpo) con una clara tendencia a la pérdida del cribelo y a la adopcion de un estilo de caza activa
con es el caso de las errantes asechadoras (e.g. Salticidae, Lycosidae, Thomisidae,

Anyphaenidae) (ver Wheeler et al. 2016).

1.3 La familia Salticidae

Las arafias saltarinas (Araneae: Salticidae) comprenden un gran grupo de organismos
vivientes con 6 170 especies descritas, 645 géneros (13% de la riqueza total de especies y el
15% de los géneros) (World Spider Catalog 2020). El grupo de las salticidos o arafias saltadoras
(jumping spiders en ingles) se caracteriza por tener un sistema visual de alta resolucion (Jackson
and Li 2001; Jackson et al. 1998), un elaborado comportamiento de cortejo (Jackson 1989;
Foelix 2011), y una gran diversidad de formas (Simon, 1901, 1902; Maddison 2015; Ubick et
al. 2017).

1.3.1 Clasificacion

La familia Salticidae, puede ser confundida con algunos representantes de familias
como Coriniidae, Oxyopidae, y Thomisidae (Ubick et al. 2017). En general son ardcnidos que
varian en tamafno pudiéndose encontrar individuos desde unos pocos milimetros (e.g
Popcornella, Maeotha) hasta varios centimetros (e.g. Phydippus). Atendiendo a la morfologia,
son agrupadas dentro de los ecribelados, enteleginos con dos ufias tarsales y ocho ojos (Ubick
et al. 2017). En general, los salticidos son diferenciables del resto de las familias por la
disposicion de los ojos (generalmente formando tres hileras de ojos 4-2-2 aunque en
Lyssomanes encontramos cuatro hileras 2-2-2-2). El prosoma usualmente es mas largo que
ancho en especial en las formas que resultan miméticas de hormigas (e.g. Synemosyna, Fluda,
Peckhamia), mientras que, en las formas miméticas de escarabajos, el prosoma es mas ancho
que largo (e.g. Rhetenor). El quelicero exhibe una rica variabilidad de formas que van desde
pequefios a largos, robustos o delgados, proyectados y desarrollados, ornamentados o sin
ornamentaciones, a dimoérficos o similares entre hembras y machos.

Eugene Simon de 1901-1903 establecio lo que se conoceria como la clasificacion
historica de Salticidae. Atendiendo a la denticion de los queliceros Eugéne Simon separa a la
familia Salticidae en tres grandes secciones (Pluridentati, Fissidentati, Unidentati). Sin
embargo, esta agrupacion artificial, resultd ser no acertada al agrupar especies que en la

actualidad se reconocen no estan relacionadas (Madisson 2015). Petrunkevitch (1928) y
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Roewer (1954) respetaron la propuesta establecida por Eugéne Simon y mantuvieron
sustancialmente su clasificacion artificial.

Proszynski (1976), realiza una nueva clasificacion por medio de caracteres genitales
del macho y la hembra. Esta clasificacion reorienta lo hasta entonces conocido como Salticidae
y es considerada més natural que la propuesta por Eugéne Simon. Sin embargo, incluyé solo
una pequena fraccion de los géneros de la familia. Trabajos recientes (e.g. Maddison y Hedin
2003a; Bodner 2009; Maddison 2015; Zhang y Maddison 2013, 2015) han mostrado que la
forma bésica de varias de las estructuras genitales masculinas i.e. la forma del embolo, y la
forma del tegulum- resultan frecuentemente en convergencias.

Wanless (1980c, 1981a), aplicé razonamiento cladistico con la finalidad de resolver
y/o aclarar varias de las relaciones entre los salticidos y sus grupos hermanos. A pesar de esta
panoramica de andlisis, la mayoria de los géneros de Salticidae continuaron siendo poco claros.

Recientemente, Maddison (2015) establece una nueva clasificacion para la familia
teniendo como base la informaciéon molecular y la morfoldgica de la mayoria de las especies
conocidas hasta la fecha. Basado en esta propuesta de Maddison (2015), la familia Salticidae
se compone de siete subfamilias (Fig. 1.1), cuatro grandes clados (Amicoida, Salticoida,
Marpissoida, Saltafresia), 30 tribus y 13 subtribus. Dentro del clado Saltafresia (ver Bodner y
Maddison 2012; Maddison et. al. 2014), se incluyen las tribus Plexippini, Aelurillini,
Euophryini, Chrysillini, Leptorchestini, Hasariini, Salticini y el género Nannenus (ver,

Madisson 2015).
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Figure. 1.1. Resumen de la filogenia molecular de Salticidae de Maddison 2015.

1.4 Subfamilia Salticinae Blackwall, 1841

Originalmente creada por Blackwall (1841) como Salticidae, ha sido considerada con
anterioridad como una “divisiéon” dentro de Salticidae (ver Maddison 1996) o un clado mayor
“Salticoida” (Maddison y Hedin 2003a) con aproximadamente cerca del 93% de las especies
conocidas (Maddison 2015). Salticinae estd dividida en dos clados mayores: Amycida y
Salticoida. La monofilia de la subfamilia ha sido puesta a prueba por caracteres morfolégicos
(Maddison 1996; Ramirez 2014) y moleculares (Bodner y Maddison 2012; Maddison et al.
2014)
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1.4.1 Caracteres de la subfamilia Salticinae

La subfamilia Salticinae puede delimitarse teniendo en cuenta la combinacién de los
siguientes caracteres: (1) garra del tarso ausente en el palpo de la hembra (Maddison 1996;
Ramirez 2014); (2) apodfisis mediana ausente en el palpo masculino (este caracter también
resulta ausente en Spartaeinae, Hisponinae, y Lyssomaninae (ver Maddison 2015); (3) esclerito
inter-quelicerales reducido (Maddison 1996; Ramirez 2014); (4) sistema traqueal mas
complejo (Galiano 1976b; Wanless 1980c, 1981a; Ramirez 2014); y (5) cymbium constrictor
en la articulacion tibial, generalmente con una muesca distintiva ubicada prolateralmente

(Maddison 2015).

1.5 Clado Salticoida Maddison y Hedin (2003)

El clado salticoida es el grupo hermano de los amycoidas neotropicales que incluye la
mayoria de las especies descritas para la subfamilia Salticinae (Maddison 2015). Las relaciones
entre los subgrupos de Salticoida son ambiguas, pero algunos analisis (Bodner y Maddison
2012) sugieren que los baviines, los marpissoides y los astiodes podrian formar un clado
hermano de Saltafresia. Maddison et al. (2014) reconocen al clado salticoida pero no le dan un
nombre. Un afio mas tarde, Maddison (2015) le reasigna el nombre Salticoida basado en

evidencia molecular de fragmentos de genes (28S rRNA, 18S rRNA, wingless, myosin HC).

1.6 Clado Saltafresia Bodner y Maddison (2012)

Saltafresia es el mas grande de los tres clados de Salticoida sensus stricto con mas de
3000 especies descritas hasta la fecha. A pesar del notable gran nimero de especies del grupo,
la forma corporal de las especies es bastante conservadora habiendo solamente unos pocos
grupos mirmecomorfos o escarabeiformes (Maddison 2015). Saltafresia es en gran parte afro-
eurasiatica, con la excepcion de varios euofrinidos y freyinos del nuevo mundo. Hasta el
presente no se conocen sinapomorfias para Saltafresia, pero el grupo esta bien apoyado por

datos moleculares (Bodner y Maddison 2012; Maddison et al. 2014).

1.6.1 Subcaldo Simonida Maddison (2015)

Simonida contiene a Plexippini, Aelurillini, Leptorchestini, Salticini y Euophryini
(Bodner y Maddison 2012; Maddison et al. 2014). Es formalmente considerado como el clado
mas pequefio incluyendo los géneros tipo de los cinco grupos antes mencionados. Entre las
caracteristicas que definen al clado Simonida se encuentran: (1) patas relativamente robustas

(e.g. Cytaea, Aelurillus, Freya, Pellenes, Evarcha); (2) tercer par de patas mas largas,
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posiblemente acompanadas de cambios que modifican la mecénica del salto (Otto y Hill

2012b).

1.6.2 La tribu Euophryini

Peckham, Peckham y Wheeler, 1889: Athamii; Simon, 1901: Bythocroteae,
Chalcoscirteae, Coccorchesteae, Diolenieae, Evophrydeae, Saitideae, Sobasineae, Thianieae,
Zenodoreae; Simon, 1903: Athameae, Bellieneae, Cytacae, Emathideae, Laufeieae, Servacae,
Spilargeae; Petrunkevitch, 1928: Coccorchestinae, Cytaeinae, Spilarginae; Roewer, [954:
Coccorchestinae, Cytaeinae, Spilarginae; Athameae, Bellieneae, Bythocroteae, Chalcoscirteae,
Cytaeeae, Diolenieae, Ematheae, Euophryeae, Laufeiecae, Pensacoleae, Saiteae, Serveae,
Sobasineae, Spilargeae, Thianieae, Zenodoreae. Proszynski, 1976: Euophrydinae; Wanless,
1988: Euophryinae. Zhang and Maddison, 2013: Euophryinae. Maddison, 2015: Euophryini.

La tribu Euophryini se encuentra conformada por mas de 1000 especies y se encuentra
ampliamente distribuida en los tropicos del viejo y nuevo mundo (Maddison y Hedin 2003a;
Proszynski 1976; Zhang y Maddison 2015). No obstante, y a pesar de la elevada radiacion de
este grupo, algunas especies y géneros de euofrinos son notablemente uniformes, con la
excepcion de los representantes del tropico Autraliano Diolenius, Sobasina, Paraharmochirus,

Athamas y Coccorchestes (Zhang y Maddison 2012b, 2015).

1.6.2.0 Clasificacion

Creada inicialmente como una subfamilia por Eugéne Simon en 1901, la Euophryinae
fue considerada como un grupo dentro de la clasificacion de Eugéne Simon (ver Simon 1901;
1903). Inicialmente comprendia a los géneros Akela, Euophrys y Rhyphelia. Sin embargo, la
clasificacion propuesta por Eugéne Simon tendria la problematica de agrupar géneros que en
la actualidad comprendemos no estan relacionados ( Maddison 2015; Zhang y Maddison 2015).

Luego de casi 80 afios, Jerzy Proszyski (1976) aclard los limites de la subfamilia
Euophryinae por primera vez al delimitarla como un grupo de especies con la presencia de un
émbolo enrollado en el extremo distal del tegulum. Trece géneros fueron incluidos como
Euophryinae, aunque dos de estos son actualmente considerados como Marpissoida (Maddison
y Hedin 2003a) y Heliofanina (Maddison 1987).

Maddison y Hedin (2003a) consideraron 34 géneros dentro de la subfamilia, revisando
nuevamente la delimitacion con el objetivo de especificar la forma particular de los genitales.
Estos autores determinaron que los integrantes de la subfamilia Euophryinae presentan (1) el

embolo libre y enrollado posicionado en el extremo distal de tegulum con el plano de la espiral
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del émbolo més o menos paralelo al eje longitudinal del palpo; (2) ducto espermatico formando
una proyeccion retrolateral hacia el centro del tegulum, (3) y epiginio generalmente en forma
de “ventana”.

Maddison y Hedin (2003a) proponen que Euophryinae es un clado dentro de
Salticoida y sugieren que podria ser hermana de Plexippoida. Sin embargo, Maddison et al.
(2008) sugieren que Euophryinae es un grupo hermano de Plexippoida + Philaeus y Salticus.
Bodner (2009), encuentra que Euophryinae cae dentro de un gran clado con algunos grupos de
Salticoida como son Plexippoida, Aelurilloida, Heliophaninae, y el grupo Philaeus.

Zhang y Maddison (2013, 2015) por medio de una extensa filogenia molecular y datos
morfoldgicos, apoyan la condicién monofilética de Euophryinae, e incorporan 85 géneros al
grupo y mas de 1000 especies convirtiéndose en una de las subfamilias mas grandes. Zhang y
Maddison (2013, 2015) encontraron una estructuracion similar a la obtenida por Bodner
(2009), con Euophryinae dentro de un clado mayor compuesto por varios Salticoida que
incluyen a los géneros no agrupados Nannenus, “Bathippus "pahang, Bristowia, Cheliceroides,
Salticus, y los reagrupados Chinattus (Hasarieae), Heliophanus (Heliophaninae), Yllenus
(Leptorchesteae), Aelurillus y Freya (Aelurilloida), Philaeus (Philaeus group), Plexippus,
Habronattus y Havaika (Plexippoida). En ese mismo afio, Maddison (2015) establece a
Euophryinae como la tribu Euoprhryini y la incluye dentro de la subfamilia Salticinae,

Salticoida: Saltafresia: Simonida (ver Maddison 2015).

1.6.2.1 Caracteres morfologicos

Generalmente, el palpo de los euofrinidos tiene una espiral embolica simple que se
diferencia del resto al ser una espiral abierta orientada ventralmente (Proszynski 1976; Zhang
y Maddison 2015), con el eje de la espiral perpendicular al resto del palpo (Maddison y Hedin
2003a). El SDL (sperm duct loop) del tegulum del palpo del macho, resulta en cierta manera
distintivo del grupo (Zhang y Maddison 2015), sin embrago también se puede ver en
dendrifantinos como Phanias y Rhene (ver Maddison 1996). Finalmente, algunas especies
poseen un epiginio en forma de “ventana” que guia al embolo (Maddison y Hedin 2003a; Zhang

y Maddison 2015).
1.7 La fauna de araiias del caribe insular
Las arafias también representan uno de los grupos mayoritarios dentro de la biota de

artropodos del Caribe insular (Alayon 2000). Los valores de endemismos para muchos grupos
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pueden llegar a ser de 100 % (Alayon 2001, 2006) y la ocurrencia de endemismos asociadas a
islas resulta muy frecuente (Bloom et al. 2014; McHugh et al. 2014; Zhang and Maddison
2013).

La mayor riqueza de especies de la fauna de arafias actuales de las Antillas corresponde
al archipiélago de Cuba (World Spider Catalog 2020). Un elemento a destacar en la fauna de
arafias de las Antillas es la extrema rareza (probablemente por el efecto de los métodos de
colecta) de muchas de sus especies, condicionada posiblemente por la restringida distribucion
geografica y la dependencia de condiciones ecologicas particulares que caracterizan a algunas
de ellas. El notable endemismo, sumado a la extrema rareza de algunas de las especies,
convierte a las aranas del caribe insular en un grupo particularmente interesante para estudiarlas
en esta area geografica, considerada como uno de los 25 lugares de mayor biodiversidad en el
planeta (Mittermeier ef al. 2005).

Hasta el 2017, han sido publicado solamente 220 trabajos en los tltimos 173 afios,
tomando como inicio los trabajos de Walckenaer (1837). La mayor parte de los estudios resultan
referentes a descripcién de especies. Sin embargo, estudios referentes a la biogeografia y
relaciones filogenéticas solo han sido recientemente tenidos en cuenta (e.g. Candek ez al. 2019;
Chamberland et al. 2018; McHugh et al. 2014; Tong et al. 2019; Zhang and Maddison 2013).

Entre las principales problematicas identificadas para el estudio de las arafias de las
Antillas se encuentra la ausencia de especialistas locales, lo cual a llevado a que los principales
estudios sean realizados por aracn6logos europeos y norteamericanos. Por otra parte, el interés
que despiertan los ardcnidos es muy bajo si lo comparamos con otros grupos mucho mas
carismaticos (aves, mamiferos, reptiles, mariposas) lo cual ha dificultado en gran medida la
obtencion de recursos para las investigaciones.

Los vacios de conocimientos y las problematicas identificadas dan una idea de que
todavia queda mucho por hacer y para lograr incrementar el nivel de conocimientos y llenar
estos vacios, posiblemente se necesitaria mas de un milenio al ritmo actual de catalogacion.
Esto no seria un problema si la biodiversidad del planeta no estuviera en peligro y las especies
no estuvieran desapareciendo a un ritmo acelerado cada afio (Wilson 1992).

Los programas de conservacion actuales no toman en consideracion el papel
fundamental de las arafias en el funcionamiento de los ecosistemas naturales, ni siquiera el
estatus de especies concretas de invertebrados, excepto en unos pocos casos. Si bien no
podemos conservar lo que no conocemos, tampoco podremos conocer aquello que no puede
conservarse el tiempo suficiente para ser conocido. Esta paradoja propuesta por el aracnélogo

espafiol Antonio Melic (2000) nos hace reflexionar sobre la importancia de invertir mayores
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esfuerzos en el estudio y conservacion de los ardcnidos y en general de los artropodos de nuestro
planeta.

Llenando parte de los vacios de conocimiento existentes en el estudio de las arafias del
Caribe, podriamos contribuir a identificar las principales amenazas y la vulnerabilidad de
algunas de las especies, para poder establecer las prioridades de conservacion de estos
singulares animales en esta region especifica o al menos dirigir nuestros esfuerzos de

conservacion a areas con altos valores de diversidad y endemismos.

1.7.1 Euofrinidos del caribe insular

Los euofrinidos resultan abundantes y megadiversos dentro del caribe insular (World
Spider Catalog 2020). Segun Zhang y Maddison (2013), los euofrinidos caribefios estan
agrupados dentro de dos grandes clados, representados por al menos cinco radiaciones
independientes probablemente con origen suramericano (Zhang y Maddison 2013). Estas
radiaciones datan del Eoceno-tardio al Mioceno-medio durante parte del periodo de conexion
entre las islas del mar caribe con el continente (Iturralde-Vinent 2006). En el caribe insular se
encuentran los clados Antillattus, Naphrys-Corticattus, Agobardus, Anasaitis-Corythalia y el

género Popcornella (Zhang y Maddison 2013, 2015).

1.7.2 Clado Antillattus

El clado Antillattus se encuentra conformado por los géneros Antillattus Bryant
(1943), Truncattus Zhang y Maddison, Petemathis Proszynski y Reinhold y posiblemente los
géneros monotipicos Allodecta Bryant y Caribattus Bryant (Zhang y Maddison 2013, 2015).
Segun Zhang y Maddison (2015) puede ser vagamente definido por la presencia de dos dientes
promarginales en el quelicero, machos con embolo enrollado no més de la mitad de un circulo,
el epiginio en las hembras con un septum medio relativamente ancho, opérculo genital
usualmente en la zona intermedia, y el ducto de copulacion relativamente corto (Bryant 1940,

1943, 1950; Zhang y Maddison 2012a, 2015).

1.7.2.0 Clasificacion

Los primeros estudios correspondientes a los géneros y especies que conforman al
clado Antillattus, tienen lugar en los trabajos de Franganillo (1930, 1935) y Bryant (1940, 1943,
1950). Franganillo (1930, 1935) describe a Emathis unispina, material tipo que posteriormente
es extraviado de la coleccion. Afios después, Bryant (1940) en su monografia sobre las especies

de aranas de Cuba, describe a Agobardus keyserlingi, A. mandibulatus y transfiere a Emathis
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cubensis (Franganillo 1935) a Agobardus. Bryant (1943) describe para La Espafiola al género
Antillattus junto con las especies Antillattus gracilis y A. placidus. En este mismo estudio,
Bryant describe a Amycus cambridgei [transferida a Cobanus por Galiano (1968c¢)], Pensacola
darlingtoni, P. electa, P. maxillosa, P. montana, P. peckhami'y Siloca electa. En 1950, Bryant
realiza su ultima contribucion sobre salticidos del caribe insular al describir a los géneros
monotipicos Allodectta (A. maxillaris) y Caribattus (C. inutilis, antigunamente Saitis inutilis
Peckham y Peckham (1901) para Jamaica.

Varias anos después, Proszynski y Deeleman-Reinhold (2012) describen al género
Petemathis, y establecen como especie tipo a Emathis portoricensis =Petemathis portoricensis
(Petrunkevitch 1930) y transfieren a Emathis luteopunctata Petrunkevitch, E. minuta
Petrunkevitch, E. tetuani Petrunkevitch y E. unispina Franganillo. La mas reciente
contribucion al grupo corresponde a Zhang y Maddison (2012a) donde se describe a Antillattus

applanatus y al género Truncattus (Truncattus cachotensis, T. dominicanus y T. flavus).

1.8 Problema de investigacion

La mayoria de los trabajos publicados sobre euofrinidos neotropicales continian
resultando de tipo taxonomico, mientras que unos pocos hacen referencia a la filogenia y
biogeografia. Para el Caribe, la informacion existente resulta sesgada e insuficiente. Las
principales problematicas se encuentran en el poco conocimiento de la fauna, la pérdida o la
complejidad para la deteccion del material tipo, y la insuficiente informacion de las
descripciones originales.

Aunque se realizd una aproximacion a la filogenia y evolucion del clado Antillattus en
el trabajo de Zhang y Maddison (2013, 2015), su comprension resulta atin lejos de ser
completada. Los resultados obtenidos por Zhang y Maddison (2013, 2015) proporcionan un
marco filogenético basico, pero las relaciones correspondientes a los géneros y especies dentro
del clado, contintia sin ser solucionadas. En este sentido, es necesario proporcionar una
filogenia robusta dentro del clado Antillattus lo cual permita obtener un mejor acercamiento a
la biogeografia historica y la evolucion de caracteres.

Zhang y Maddison (2015) encuentran elementos que soporta la monofilia del clado
Antillattus. Sin embargo, algunos aspectos resultan intrigantes. Primero, varias de las especies
incluidas dentro de los géneros que componen al clado no resultaron analizadas (deficiencia de
taxon sampling) (por ejemplo, Antillattus cubensis (Franganillo), A. keyserlingi (Bryant), A4.
mandibulatus (Bryant) y los géneros Caribattus Bryant y Allodectta Bryant. Sumado a esto,

algunas especies estan asignadas a géneros con los cuales no comparten los caracteres
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diagnosticos y posiblemente pertenezcan a otros géneros conocidos o aun por describir. En
segunda instancia, muchas de las especies de euofrinidos del Caribe resultan muy parecidas en
su morfologia y aun no se han identificado caracteres diagnosticos para separarlas. Esto hace
necesario la obtencion de informacion molecular y morfoldgica que brinde evidencia para
comprobar la inclusion o no de éstos dentro del clado Antillattus.

Por otra parte, la divergencia temporal del clado Antillattus arroja ciertas
aproximaciones sobre la biogeografia. Sin embargo, cuestiones relacionadas con el origen
caribefio de los géneros y especies y la inferencia de los posibles eventos de dispersiones y / o
vicarianza que expliquen los patrones de distribucion actual de las especies del clado Antillattus
permanecen inciertos. Finalmente, estudios comparativos exhaustivos de ciertos rasgos
morfoldgicos, tales como los bulbos copuladores de los palpos masculinos, los queliceros en
hembras y machos y la genitalia de la hembra bajo la microscopia de barrido (SEM), podrian
revelar caracteristicas mas confiables para delimitar morfologicamente al clado Antillattus y al
género Antillattus.

Con base a lo anterior se plantean las siguientes preguntas de investigacion: ;Cual es
la relacion filogenética entre los géneros y especies que componen el clado Antillattus?
(Pertenecen los géneros Allodecta y Caribattus al clado Antillattus? ;Corresponden A. cubensis
(Franganillo), 4. keyserlingi Bryant, A. mandibulatus Bryant al género Antillattus? ;Cual es la
historia biogeografica de las especies del clado Antillattus? ;cudles son los caracteres

morfologicos que definen a los géneros que conforman al clado Antillattus?

1.9 HIPOTESIS

El andlisis de marcadores moleculares y caracteres morfoldgicos de las especies que
componen al clado Antillattus, podria aclarar las relaciones filogenéticas entre los géneros y
especies, ayudando a obtener una aproximacion de la historia evolutiva, biogeografica y
finalmente a definir caracteres morfoldgicos que sean de utilidad en el esclarecimiento de los

grupos.
1.10 Objetivo general
Proponer una hipdtesis de relacion filogenética para los géneros y especies del clado

Antillattus utilizando caracteres morfoldgicos y moleculares.

1.10.0 Objetivos especificos
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e Evaluar la validez de los géneros y especies que componen el clado Antillattus con base en
el criterio de monofilia

e Identificar y evaluar los caracteres morfoldgicos que presenten utilidad filogenética en el
marco de las especies estudiadas.

e Delimitar los géneros y especies del clado Antillattus utilizando caracteres morfoldgicos y
moleculares.

e Comprobar si los géneros Caribattus Bryant y Allodectta Bryant, y las especies A. cubensis
(Franganillo), A. keyserlingi Bryant, A. mandibulatus Bryant pertenecen al clado Antillattus.

e Describir la variacion intra- e inter-especifica de los queliceros, el bulbo copulador del palpo
del macho y de la genitalia de las hembras, de las especies que conforman al clado
Antillattus.

e Analizar el patrén biogeografico de las especies que componen al clado Antillattus,
evaluando los posibles procesos que expliquen el patron de distribucion y compararlos con

propuestas biogeograficas previas para la region.
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Phylogeny, morphology and evolution of the jumping spider clade Antillattus and its sister
groups (Salticoida: Euophryini)

Abstract

Most studies of salticid phylogenies have focused on molecular data, but few
phylogenies based on morphological work have been published to date. Here, tests the validity
of the Antillattus clade, the phylogenetic relationships of its various lineages, the exact
placement of the genera Caribattus and Allodecta and closely study the morphological traits of
the Antillattus clade and its sister groups to clarify generic limits. To address these issues, we
combine morphological and molecular data, including 125 morphological characters, data from
the nuclear gene 28S, and data from the mitochondrial genes 16S and COI, totaling 3,218
characters scored for 25 Antillattus clade species, 42 sister groups and one outgroup taxon.
These data were analyzed using likelihood, parsimony and Bayesian methods. Pensacolatus
and Bryanattus gen. nov. are recovered within the Antillattus clade, while Caribattus and
Allodecta are excluded. The limits of Sidusa and Cobanus are strongly supported by both
morphological and total evidence (molecular+morphology) analyses. We transfer S. bifurcata
(Chickering, 1946), S. cambridgei, (Chickering, 1946), S. electa (Chickering, 1946), S.
mandibularis (Peckham and Peckham, 1895) and S. unicolor (F.O. Pickard-Cambridge, 1900)
to Cobanus. We also transfer Petemathis unispina to Bryanattus, Sidusa turquinensis and S.
inconspicua to Truncattus and consider Allodecta a junior synonym of Compsodecta.
Paracobanus gen. nov. is described to include the type species Paracobanus botero sp. nov.
Finally, we describe the Cobanus species C. multidentatis sp. nov. and C. chocquibtown sp.
nov. from Colombia and the Truncattus species T. martii sp. nov. and T platnicki sp. nov. from

Cuba.

Keywords: Salticidae, Euophryines, Caribbean, generic review, total evidence, new synonym.

2.0 Introduction

The way we conduct systematic studies is strongly influenced by the questions we
want to answer. In general, there are two aims: (1) to identify and define species, and 2) to
determine the relationships between these species. Obtaining a strongly supported species tree
(or phylogenetic hypothesis) forms the basis for all subsequent studies, including taxonomy,

systematics.
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In the past several decades, the remarkable growth of molecular phylogenetics has
diminished scientific interest in morphological data (Giribet 2015; Lee and Palci 2015; Pagel
1999). The focus on molecular data has been fueled by observations that molecular and
morphological phylogenies often seem to be at odds with each other (Benton 1999; Easteal
1999; Jenner 2004; Scotland et al. 2003; Wiens 2004). However, the use of morphological
characters for phylogenetic inference has returned within the scientific community (Cabra-
Garcia and Hormiga 2019; de S. et al. 2014; Martin et al. 2018; Mirande 2017; Sanchez-
Pacheco et al. 2018). One of the main reasons for this shift is the use of total evidence methods
that allow analysis of a combination of morphological and molecular datasets (de Sa et al. 2014;
Mirande 2017; Sanchez-Pacheco et al. 2018). Furthermore, phenotypic data are the basis for
the formulation of initial phylogenetic hypotheses and guide appropriate taxon sampling
(Cabra-Garcia and Hormiga 2019; Chakrabarty et al. 2017; Koch and Gauthier 2018). Like
Cabra-Garcia and Hormiga (2019), it should also be considered that even in a case of
overwhelming disproportionality, morphological characters continue to be indispensable to
include extinct lineages within phylogenies (Edgecombe 2017; Giribet 2015; Goloboff et al.
2019; Huang et al. 2018; Lee and Palci 2015; Pyron 2015; Wang et al. 2018; Wanninger 2015)
and to propose phenotypic to delimit clades (e.g. Martin et al. 2018). Because of the beneficial
aspects of both molecular (e.g. extent of the dataset,) and morphological (e.g. applicability to
museum specimens, old samples, fossil, ontogenetic information) data, we integrate both in our
overall dataset.

Of the more than 48,000 known spider species, 6080 are jumping spiders (Salticidae)
(World Spider Catalog 2020). The large bulk of the diversity within the family consists of a
well-delimited clade, the Salticoida (Maddison 2015; Ruiz and Maddison 2012). The phylogeny
of Salticoida has been recovered by molecular data (e.g. Maddison et al. 2007; Maddison and
Hedin 2003) and has been supported by several apomorphic features, such as the loss of the
female palpal claw and characters concerning internal eye structures (e.g. cell bodies of ALE
photoreceptors displaced to side) (Maddison 2015; Maddison and Hedin 2003).

Currently, Salticoida is composed of Agoriini, Astioida, Marpissoida and Saltafresia
(Maddison 2015). Saltafresia is the third and largest (more than 3000 species) of the four major
clades of the Salticoida sensu stricto (see Maddison 2015). With the exception of some
euophryines and freyines, the majority of Saltafresia are Afro-Eurasian (World Spider Catalog
2020; Maddison 2015). Euophryini was originally created by Eugéne Simon (1901) as
“Evophrydeae” to group the unidentate genera Akela, Euophrys and Rhyphelia. After several

decades, Proszynski (1976) clarified the delimitation and considered the tribe as Euophryinae.
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The composition of Euophryinae was considerably extended by Maddison and Hedin (2003a)
(34 genera) and posteriorly by Zhang and Maddison (2015) (83 genera). That same year,
Maddison (2015) transferred Euophryinae to the tribe Euophryini. Despite the high diversity of
this group, euophryines all have a palp with the typical spiral embolus (Proszynski 1976; Zhang
and Maddison 2015) and an epigynum with a circular window (Maddison 2015). Recently,
Zhang and Maddison (2015) resolved the relationships among a worldwide representation of
the euophryine lineages. They present evidence of high levels of euophryine diversity in the
Caribbean region and identify several groups, including the Antillattus clade.

In an attempt to find synapomorphies for euophryine clades, Zhang and Maddison
(2015) constructed molecular and morphological phylogenies (Zhang and Maddison 2015).
Unfortunately, these phylogenies did not completely resolve the taxonomic problems. The main
issues are the limited number of species sampled and sequenced, too few morphological
characters, and the lack of morphological support for some of the proposed groups. These
factors can influence the delimitation genera and the clades into which they fall. For example,
Cobanus species were transferred to Sidusa despite notable differences in morphology.

The Antillattus clade includes the genera Antillattus Bryant (1943), Truncattus Zhang
and Maddison (2012) Petemathis Proszynski and Deeleman-Reinhold (2012), and probably
Allodecta Bryant (1950) and Caribattus Bryant (1950) (Zhang and Maddison 2015). This clade
is defined by having two promarginal cheliceral teeth, a male palp with a coiled embolus no
more than half a circle, and by females with a middle septum of the epigynum, a copulating
operculum typically found in the intermediate area of the vulva and relatively short copulatory
ducts (Bryant 1940, 1943, 1950; Zhang and Maddison 2012, 2015). Zhang and Maddison
(2015) transferred the species of Pensacola from the Dominican Republic (see Bryant 1943) to
Antillattus. This decision is not supported by unambiguous synapomorphies. Additionally,
Allodecta and Caribattus were proposed as members of the Antillattus clade, but their
phylogenetic positions were not tested with morphological data. The goals of this study are to
review the phylogeny considering both morphological and molecular data, and to test the
monophyly of Antillattus clade, the monophyly of the genera in this clade and their

relationships to one another using a total evidence approach.

2.1 Material and methods
2.1.0 Taxon sample
Specimens were collected using methods in Cuba, Puerto Rico, Jamaica, Hispaniola,

Lesser Antilles, Mexico and Colombia as part of the Caribbean biogeographic project
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(http://www.islandbiogeography.org) (supplementary figure 1, table 1). The material collected

was fixed in 95% ethanol. Voucher specimens will be deposited in the University of Vermont’s
Natural History Museum and the Smithsonian Institute (USNM, J. Coddington), Instituto de
Ciencias Naturales-Universidad Nacional de Colombia, Bogotd (ICN, E. Florez); Museo
Argentino de Ciencias Naturales Bernardino Rivadavia, Buenos Aires (MACN, C. L. Scioscia);
Museo de Zoologia Comparativa, Universidad de Harvard, Cambridge (MCZ, G. Giribet, L.
Leibensperger); Museo Nacional de Historia Natural “Felipe Poey”, La Habana, Cuba (MNHN,
G. Alayon). Type species and additional material were examined from the following
collections: Museum of Comparative Zoology, Harvard University (MCZ); Museo Nacional

de Historia Natural, Santo Domingo (MNHNSD).

2.1.0.1 Outgroups

The outgroups were selected to sample the lineages of Caribbean species of the
Agobardus clade (Compsodecta, Agobardus and Bythocrotus), Popcornella, Corticathus, the
continental Sidusa-Cobanus and Mexigonus-Pensacola clades, the latter of which includes the
sister group of the Antillattus clade according Zhang and Maddison (2013, fig:1). The Sidusa-
Cobanus clade is the sister group to all euophryines, including the Antillattus clade. Here, the
Sidusa-Cobanus clade is represented by Sidusa gratiosa, S. electus, S. cambridgei, S.
mandibularis, S. unicolor, Cobanus extensus and the undescribed Sidusa sp. French Guiana 1,
S. sp. French Guiana 2 (see Zhang and Maddison 2015) and S. sp. Colombia 1, S. sp. Colombia
2, S. sp. Colombia 3, Cobanus sp. Colombia 1, and C. sp. Colombia 2. Mexigonus cf. minutus,
M. arizonensis, M. morosus, Pensacola signata and P. sylvestri represent the Pensacola-
Mexigonus clade, which is sister to Antillattus clade +(Corticattus+(Popcornella+(Agobardus
clade)). The genus Popcornella is represented by Popcornella furcata, P. spiniformis and P.
yunque. The genus Corticattus is composed of Corticattus guajataca and C. latus and the
Agobardus clade by the species Compsodecta festiva, C. haytiensis, C. peckhami, C. gratiosa,
C. grisea, C. valida, Bythocrotus crypticus, B. cf. crypticus (see Zhang and Maddison 2015),
Agobardus gramineus, A. anormalis montanus, A. brevitarsus, A. oviedo, A. phylladiphilus, A.
cordiformis and A. bahoruco. Marpissoida [Ghelna canadiensis] was chosen to root the
resulting cladograms.

The “Sidusa” species of Cuba and the monotypic genera Allodecta and Caribattus
were sampled more extensively than other genera to test whether they are members of the
Antillattus clade. Monotypic genera are problematic theoretically, taxonomically and

practically (Agnarsson 2004).
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The Antillattus clade intergeneric relationships and their outgroup structure are poorly
known (see Zhang and Maddison 2015). The relationships of the Antillattus clade with its
outgroups has been tested with molecular data (see Zhang and Maddison 2013, 2015). Using
these results, we based taxon sampling towards the ingroup (the unknown) and their sister
groups rather than excessively testing the structure of euophryines inferred in previous
phylogenies. We do not intend to solve the aforementioned problems of euophryine phylogeny.
Rather, we rely on the assumption that the outgroup composition allows a good test of

Antillattus clade monophyly and genera relationships.

2.1.0.2 Ingroups

Taxa were chosen to represent the Antillattus clade, including the morphological
variation (see table 2.0 and supplementary table 1). Whenever possible, ingroups included all
species of the Antillattus clade to test the monophyly of the genera and because competent
comparative morphology is difficult if only a few specimens are available (Agnarsson 2004).
We included Antillattus gracilis, A. placidus, A. applanatus, A. darlingtoni, A. maxillosus, A.
cambridgei, A. cubensis, A. keyserlingi and A. scutiformis. Undescribed species
morphologically close to A. keyserlingi also are included. The species Truncattus cachotensis,
T. dominicanus and T. flavus represent the genus Truncattus. We also included undescribed
Cuban species to test whether they correspond to the genus Truncattus. The focus on Antillattus
and Truncattus allows us to test the monophyly (or rather the demonstration of its likely
polyphyly, see Forster et al. 1990) and serves as a platform for revision of the genera (Cala-
Riquelme et al. in rev.). Finally, Petemathis is represented by Petemathis portoricensis and P.

tetuani.

Table. 2.0. Known diversity of the antillattus clade and sampled diversity

Diversity Molecular Sample | % Taxonomy Sample | %
Antillattus 13 9 69 12 92
Truncattus 5 4 80 4 80
Petemathis 5 2 40 4 80
Caribattus 1 1 - 1 100
Allodecta 1 1 - 1 100

25 1 68 22 88

2.1.1 Specimen preparation
Morphology was studied in detail by means of microscopy and SEM photography
(Alvares-Padilla and Hormiga 2008). Because we did not sample all species, we obtained SEM

images of a representative of each genus. When we could not obtain SEM images due to missing
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or poorly preserved specimens, character scoring was complemented by light microscopy
and/or SEM images from the literature of the same or closely related species. SEM photographs
were taken using the QUANTA-200-FEI Microscope from the Scanning Electron Microscopy
Laboratory at the Universidad Nacional de Colombia and with a Mira3 Tescan Laboratorio
Institucional de Microscopia Eletronica de Varredura of the Museu Paraense Emilio Goeldi,
Belém, Brazil Universidad de Para, Belem, Brazil.

Samples were examined and illustrated using an AIMscope stereomicroscope with a
built-in camera. The left palp was used for all imaging. Female genitalia were dissected and
cleared with clove oil. Male genitalia were expanded with KOH according to Shear (1967).
Both male and female genitalia were examined in clove oil. All drawings were made digitally

by means of a WACOM in the Autodesk SketchBook program (https://sketchbook.com). All

measurements (in millimeters) were taken using a scale grid. In this study, we use terminology
standardized by Zhang and Maddison (2015) and Ramirez (2014). This standardization allowed
us to propose a hypothesis of homology between structures.

Anatomical abbreviations:

ALE= anterior lateral eye
AME-= anterior median eye
Bf=fang base

BG= Bennett’s gland

BH=basal hematodochae
C=conductor

Cb=cymbium

CD=copulatory duct
CDR=copulatory duct receptacle
Co= copulatory opening

DH= distal hematodochae
dTL=distal tegular lobe

E = embolus

ECP= epigynal coupling pockets
ED= embolic disc

Edc= endite cusp

FD= fertilization duct

Fe= femur

Fg = fang groove

Fu= fundus

PB= pre-spiracular bump
PH=pre-spiracular hairs

PLE= posterior lateral

PLEsR= posterior lateral eyes row
PME-= posterior median eye
PPA= patella apophysis

PS = primary spermathecae
pSDL= prolateral sperm duct loop
pT=promarginal tooth

PTA= prolateral tibial apophysis
pTL = proximal tegulat lobe
rSDL~= retrolateral sperm duct loop
r'T= retrolateral tooth

RTA-= retrolateral tibial apophysis
S= spermophorae

Sh=shaft

SR= salticid radix

SS = secondary spermathecae
ST= subtegulum

T =tegulum
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La= lamella VTA= ventral tibial apophysis
Ms=mastidion WE= window of the epigynum

OQ=ocular guadrangle

2.1.2 Character sampling

Many of the characters (66 characters) used in this study were obtained or adapted
from previous phylogenetic studies of Entelegynae and Salticidae (e.g. Alvarez-Padilla et al.
2009; Azevedo et al. 2018; Ramirez 2014; Zhang and Maddison 2015) as well as from
diagnoses and description of genera in these clades (Bryant 1940, 1943, 1950; Zhang and
Maddison 2012, 2015).

The interpretation of secondary spermathecal homologies in this paper differs from
that of Zhang and Maddison (2015) and instead follows the proposed by Ramirez (2014). The
retromarginal and promarginal tooth count follows Azevedo et. al. (2018), with topological
modification.

The dataset for the phylogenetic analysis comprised 125 characters (59 new characters,
40 binary, 19 multistate ordered, 66 multistate unordered, 0.92 applicable and not missing, 515
internal gaps). Characters were placed into four groups: male palp, female genitalia,
cephalothorax (including the legs and chelicerae) and abdomen. To discretize continuous
characters in valid states, we followed Ramirez (2003) and Scharanschkin and Doyle (2006) as
follows: Measurements of up to five specimens per species were obtained, covering the known
distributional range. All measurements were corrected for size by dividing each measurement
by the length of the carapace. The codification and/or adaptation of characters involves the
interpretation of homology statements, the separation of sexually dimorphic characters and the
separation of one mixed character into two or more neomorphic and transformational characters
(sensu Sereno 2007). For the codification of characters, we follow the logical structure proposed
by Sereno (2007). Twenty-three characters (1, 8-9, 11-13, 15-16, 23-24, 26-28, 30, 58, 60-61,
89, 96-97, 107, 110-111) are parsimony uninformative in the present context but are included
because of their likely relevance to future studies of Salticidae. Character descriptions and

definitions are detailed later.

2.1.3 Synapomorphies and character trait evolution
Mesquite v. 3.6 (Maddison and Maddison 2018b) was used to visualize
synapomorphies and to conduct ancestral character state reconstruction using parsimony.

Winclada 1.00.08 (Nixon 2002) and TNT v.1.5 (Goloboff et al. 2008; Goloboff and Catalano
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2016) were used to identify and plot unambiguously optimized synapomorphies (see Ramirez
2014) shared across optimal trees of equal weights, implied weights and total evidence under
MP, ML and BI.

We are aware that character optimization under the criterion of parsimony on
topologies resulting from Bayesian and/or likelihood analyses contradicts the functional
structure of cladistics and should not be used to explain the character evolution (Assias 2017,
2015; Franz 2005a, 2014). However, we consider that character optimization in model-based
analyses can be used to visualize congruent synapomorphies from the parsimony analysis. The
congruent synapomorphies are indicated in bold and presented in table 2.2.

Additionally, within our morphological dataset, ACCTRAN or DELTRAN (table 2.3)
commands were used as necessary, favoring the preservation of the homology of complex
structures and avoiding illogical optimizations. In accelerated transformation (ACCTRAN),
changes are assigned along branches as quickly as possible (passing up); in delayed
transformation (DELTRAN), they are assigned as late as possible. However, in some instances
ACCTRAN results in illogical optimization for taxa coded as inapplicable for that character,
and thus DELTRAN is necessary to avoid illogical optimization, although only a single gain is

inferred (see Agnarsson 2004; Ramirez 2014).

2.1.4 Morphological phylogenetic signal

To compare phylogenetic signals, we used different morphological character sets
(cephalothorax, palp and epigynum). These character sets may be susceptible to different
selection pressures. For example, genitalia may be subject to sexual selection. Separate and
combined phylogenetic analyses were conducted. Phylogenetic signals for each character set
were analyzed with the retention index of each tree (Farris 1989a; Farris 1989b; Kitching et al.
1998; Klingenberg and Gidaszewski 2010). Finally, the informativeness of each character set
was quantified by recording the percentages of characters with a retention of 100 compared to

the total number of characters in both partitioned and combined analyses.

2.1.5 Molecular analyses

DNA was isolated with the Qiagen DNeasy Tissue Kit (Qiagen, Valencia, CA, USA).
We sequenced fragments of cytochrome-c-oxidase subunit 1 (COI), 16S and 28S. We amplified
COI with LCO1490 (GGTCAACAAATCATAAAGATATTGG) (Folmer et al. 1994) and C1-
N-2776 (GGATAATCAGAATATCGTCGAGG) (Hedin and Maddison 2001). The partial
fragment of the 16S gene was amplified with 16SA/12261 (CGCCTGTTTACCAAAAACAT)

-52-



(Folmer et al. 1994) and 16SB (CCGGTTTGAACTCAGATC) (Hedin and Maddison 2001).
The 28S gene was amplified with 28SO (TCGGAAGGAACCAGCTACTA) and 28SC
(GAAACTGCTCAAAGGTAAACGG). For COI and 28S, the polymerase chain reaction
(PCR) was performed with an initial denaturation at 94°C for 2 min, followed by 40 cycles of
denaturation at 94 °C for 25 sec, annealing at 50°C (first round)/ 44.5°C (second round) for 25
sec and extension at 65°C for 2 min (first round)/ 1 min (second round); with a final extension
at 72°C for 10 min. The PCR conditions to amplify 16S-ND1 were: initial denaturation at 94°C
for 2 min; followed by 35 cycles of 35 sec at 94°C, annealing at 48 °C for 35 sec, and extension
at at 65°C for 2 min (first round)/ 1 min (second round); with a final extension at 72°C for 10
min. Amplified fragments were sequenced in both directions using Sanger sequencing at
GENEWIZ’s New Jersey facility. The forward and reverse reads were interpreted with Phred
and Phrap (Green 1999; Green and Ewing 2002) via Chromaseq v. 1.31 (Maddison and
Maddison 2018a) in Mesquite v. 3.6 (Maddison and Maddison 2018b) using default parameters.

2.1.5.0 Sequencing

Amplified fragments were sequenced in both directions using Sanger sequencing at
GENEWIZ’s New Jersey facility. The forward and reverse reads were interpreted with Phred
and Phrap (Green 1999; Green and Ewing 2002) via Chromaseq v. 1.31 (Maddison and
Maddison 2018a) in Mesquite v. 3.6 (Maddison and Maddison 2018b) using default parameters.

2.1.5.1 Alignment and substitution model

The data were aligned using the online version of MAFFT
(https://mafft.cbre.jp/alignment/server/) (Katoh and Standley 2013). Structural genes can be
difficult to assign as there are often insertions and deletions, particularly in the loops. Therefore
we tested the sensitivity of the of the 28S and 16S alignments, we used different combinations
of strategies under a progressive method (FFT-NS-1; FFT-NS-2, G-INS-1) and an interactive
refinement method (FFT-NS-I, E-INS-I, L-INS-I, G-INS-I, Q-INS-I), with the parameters
1PAM, 20PAM and 200 PAM, and a gap opening penalty (1.53, 1.60, 1.65, 1.70, 1.75, 1.80,
1.85, 2.00, 3.00, 4.00). To obtain a better sequence alignment, we followed the method
proposed by Zhang and Maddison (2013, 2015) using the complete genome of Habronattus
oregonensis (Peckham and Peckham) (GenBank AY571145; see Masta and Boore 2004; Zhang
and Maddison 2015) to base our alignment. The data resulting from the alignments were

manually reviewed in Mesquite 3.6 (Maddison and Maddison 2018b) with reference to the
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translation of amino acids using the "Color Nucleotide by Amino Acid" option. To test the
quality of the alignment, we performed maximum likelihood (ML) searches with different
alignments and with the concatenation of all the alignments using = RAXMLHPC v8.2.12 =
(Stamatakis 2006) with 10 search repetitions and under the assumptions of the GTRGAMMALI
model. Finally, the selected alignment was one that provided the topologically congruent tree
in the concatenated alignments. We decided to use the alignment resulted of strategy L-INS-I
with a parameter 1PAM / k = 200, a penalty of opening GAPs of 1.53 and a configuration of
100. The appropriate substitution model by codon position was selected with jModeltest 2.1.10
(Darriba et al. 2012) using the Akaike information criterion (AIC) (Posada and Buckley 2004)

to select among the 24 models that can be implemented in MrBayes (see Table 2.1).

Table 2.1. Substitution models selected by jModeltest for each individual gene region and

partition.
substitution model
AIC AlCc BIG
16S GTR+I+G (012345) | GTR+HI+G (012345) | GTRHI+G (012345)
COI I-2nd codon | GTR+I+G (012345) | GTR+I+G (012345) | GTR+I+G (012345)
COI 3rd codon TrN+I+G (010020) | TeN+I+G (010020) | TrN+I+G (010020)
288 GTR+I+G (012345) | GTR+I+G (012345) | TrN+I+G (010020

2.1.5.2 Phylogenetic inference

Phylogenetic analyses were performed for the individual matrices (morphological,
28S, 16S and COI) and a combined dataset containing all three concatenated genes and the
morphological data. In the combined matrix, the data were divided into six partitions:
morphological, 28S, 16S, COI Ist+2nd codon and 3rd codon. GAPS were treated as missing
characters. In spite of the strengths and weaknesses from philosophical and statistical points of
view, we preferred the topology obtained under Parsimony (Baker 2003; Felsenstein 1978;
Goloboff and Pol 2005; Goloboff et al. 2018; Grant and Kluge 2008a; Kluge 2001; Kluge and
Grant 2006; Kolaczkowski and Thornton 2004; Ospina-Sarria and Cabra-Garcia 2018; Sansom
et al. 2018) over the topology obtained under Bayesian inference (Barker 2015; Goloboff and
Pol 2005; Holder et al. 2008; Kolaczkowski and Thornton 2009; Nylander et al. 2004; O’Reilly
et al. 2016; Schrago et al. 2018; Wright and Hillis 2014) and Maximum likelihood (Pol and
Siddall 2001; Siddall 1998; Steel and Penny 2000; Swofford et al. 2001; Tuffley and Steel
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1997; Wright and Hillis 2014; Zhou et al. 2018), for discussing the phylogenetic relationships.
Nevertheless, we take a partially eclectic position following a notion of support, where the
clades recovered with multiple analytical approaches are considered to be better supported than
those obtained with fewer approaches (see, Parry et al. 2017; Ward et al. 2015; Whelan et al.
2015). We consider having an overview under the idea that the choice of optimum criterion
should be assessed critically in any phylogenetic analysis (Rindal and Brower 2011; Padial et
al. 2014; Goicoechea et al. 2016; Cabra-Garcias and Hormiga 2019). FIGTREE and Adobe

Ilustrator were used to edit our trees.

2.1.5.3 Parsimony

Parsimony analysis was conducted on the morphological and combined (molecular
and morphology) datasets using TNT 1.5 (Goloboff et al. 2008; Goloboff and Catalano 2016).
Random Sectorial Searches (RSS) + consensus Sectorial Searches (CSS) + Ratchet (ratchet
1000 rounds) + Drift (drift 20 rounds) + Tree Fusing (fuse 20 rounds) with 5000 random
addition sequences was used under equal weights following of TBR+SPR (commandline:
rseed[; hold 10000; xinact; xmult: rss css fuse 20 drift 20 ratchet 1000 replic 5000; sec: slack
20; bbreak: tbr spr safe fillonly; xmult;, bbreak). The search with implied weights (Goloboff,
1993; Goloboff et al. 2008b) was run using 10 different values of the concavity constant (k =
3,5,7,9, 11, 17, 20, 25, 50, 100) (Giribet 2003; Goloboff 1993; Goloboff et al. 2008b)
(commandline: piwe=;). Finally, group frequencies under jackknifing (JK) (commandline:
mult: noratchet replic 100 tbr hold 10; resample jak replic 5000 freq from 0 [mult]; mult;) for
morphology only, Bootstrap (BT) (commandline: resample boot replic 2000 [mult]; mult;),
symmetrical resampling (SR) (commandline: resample = [mul=hol;] sym rep 10000 prob 33
freq) (Goloboff et al. 2003) and Bremer support (BS) ( commandline: mult: tbr spr replic 2000,
mult; sub 1; sub 2; sub 3; sub 4, sub 5; sub 6,; sub 7; sub 100; bsupport!!+0;) values (Bremer
1988; Goodman et al. 1982; Grant and Kluge 2008a; Mendes 2011; Ramirez 2014) were

estimated as support measures.

2.1.5.4 Maximum likelihood

RAXMLHPC v8.2.12 (Stamatakis 2006, 2014) was used to perform maximum
likelihood analysis for the individual and combined gene matrices, each with 500 replicates
under the assumptions of the GTRGAMMALI model (raxmlHPC-PTHREADS.exe -T 2 -f a -x
897 -m GTRGAMMALI -p 335 -N 500 -o Ghelna canadensis -s MLDNA.phy -n MLDNA.tre -

O -w). Bootstrap analyses were also carried out to calculate the support of the clades in a
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separate execution of RAXML with 1000 replicates. ML total evidence was carried out using
IQ-TREE v.2.0 (Nguyen et al. 2015). ModelFinder (Kalyaanamoorthy et al. 2017), as
implemented in IQ-TREE v.2.0 (Nguyen et al. 2015), was used to select the optimal partitioning
scheme and substitution models for the DNA and morphological characters (igtree -s
dataMatrix.nex --runs 100 -m TESTMERGEONLY -spp setsBlock.nex -pre iqtreeAnalysis -nt
AUTO).

2.1.5.5 Bayesian inference

The Bayesian analysis was carried out using MrBayes v. 3.2.7a (Altekar et al. 2004;
Huelsenbeck and Ronquist 2001; Ronquist and Huelsenbeck 2003) through the online portal
CIPRES (https://www.phylo.org/portal2) (Miller et al. 2010) for the combined matrix
considering five partitions (morphology, 28S, 16S, COI 1st-2nd codon and 3™ codon). For
phenotypic characters, the MKv+I" model was used. The analysis was run under the following
parameters (command: "mcmcep ngen = 200,000,000 printfreq = 1000 samplefreq = 1000
nchains = 8 savebrlens = yes"). The results were imported into Tracer v1.7 (Rambaut and
Drummond 2007) to determine the stabilization of the probability. The stationary phase was
checked using the standard deviation of split frequencies and with the plot of likelihood by
generation. The consensus tree and the posterior probabilities were generated by discarding a

"burn-in" of 25% of the resulting trees.

2.1.6 Topology tests

Constrained topologies were used to evaluate alternative evolutionary hypotheses.
This was done using both likelihood heterogeneity tests (LHT) and Bayes Factors (BF) for ML
and BI (Azevedo et al. 2018; Huelsenbeck and Bull 1996; Kass and Raftery 1995). The
likelihood heterogeneity test (LHT) (Huelsenbeck and Bull 1996) was developed to evaluate
the hypothesis that differences in phylogenetic estimates can be explained by stochastic
variation. The likelihood heterogeneity test compares the likelihood L; obtained under the
constraint that the same phylogeny underlies all of the data sets with the Ly as the unconstrained
hypothesis. The likelihood ratio test statistic is LHT=2(InL; - InLo), where InL is the likelihood,
and Ly and L, are the hypotheses being compared calculated as a X° distribution with n degrees
of freedom. Hy is accepted if Lo-L; and rejected if Lo/L;. The BF is calculated through the
equation BF =2 In f(D|H1) - 2 In f(D|Hy), where f(D|H) is the marginal model likelihood, D
is the data and Hy and H; are the hypotheses being compared (in this case, the unconstrained

and constrained topology, respectively). In the standard test, we calculated the marginal
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likelihood of Hy by using an unconstrained analysis with an uninformative prior across topology
space, whereas the marginal likelihood of H; was calculated from an absolute monophyly
constraint on Pensacolatus as an informed topology prior. Values between 0-2 indicate no
evidence of a difference between the two hypotheses, 2—6 indicate substantial evidence, 6—10
indicate strong evidence for a difference and >10 indicates decisive evidence for a difference
in the likelihood of the topologies (Kass and Raftery 1995). The lower the BF, the lower the
support for the unconstrained tree. Marginal likelihoods were estimated through the harmonic
means in MrBayes 3.2.7a, and likelihoods were estimated in RAXMLHPC v8.2.12 (Stamatakis
2006, 2014).

Finally, Relative Fit Difference (RFD) (Goloboff and Farris 2001) for parsimony
analysis was also implemented. RFD is calculated through the formula /-(C /F), where C is the
sum of fits of characters increasing their fit in the constrained hypothesis (contradicting the
most parsimonious tree), and F represents the characters that decrease their fits in constraints
(favoring the most parsimonious tree). Therefore, the lower the RFD, the lower the support for
the most parsimonious (unconstrained) tree in relation to the constrained topology. C and F for

each constrained analysis were calculated using TNT.

2.1.7 Character descriptions and definitions

Characters taken from Zhang and Maddison (2015), whether modified or not, are
marked ZM15, followed by the character number [e.g. ZM15-1 is character 1 in Zhang and
Maddison (2015)]. Other character takes are marked as follows: Ramirez (2014) as R14;
Azevedo et al. (2018) as AZ18; and Alvarez-Padilla et al. (2009) AP09.

2.1.7.0 Cephalothorax, legs and chelicerae

For the prosoma, we encoded characters of the cephalothorax, eyes, chelicerae and
legs (fig. 1.1 A-C). The anterior part bearing the eyes is the cephalic area. The thoracic area is
delimited by a thoracic furrow. Salticidae have a basic pattern of eight eyes in three rows
(Lyssomanes have four rows) and follow the general nomenclature of Araneae: anterior median
(AME), anterior lateral (ALE), posterior median (PME) and posterior lateral (PLE) eyes (figs.
1.1A-C). The clypeus is the stretch of carapace between the eyes and the anterior margin of
carapace (see, Ramirez 2014).

Salticid chelicerae have a thick basal article, the paturon, and a pointed articulated
fang. The paturons articulate against each other on a median line at the posterior end of which

there is a single, small intercheliceral sclerite (see Ramirez 2014). Over the furrow (promargin
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and retromargin) there are usually teeth and specialized setae (figs. 2.3). The fang articulates
on two strong condyles. In the mesal articular membrane between the fang and the paturon,
there is a small sclerite, the plagula ventralis, where the fang flexor tendon attaches. The fang
has two sections, a smooth base, and a shaft, usually with longitudinal striaec and a posterior
internal serrula (figs. 2.3). The generalities of legs joint articulations are summarized in Ramirez

(2014).

Cephalothorax

Character 1: Male cephalothorax, cheek expanded laterally: (0) absent (figs. 2.2A-C, E-I). (1)
present (FIG. 2.2D). (ZM15-6. Fig 38) COMMENTS: In Agobardus anormales
montanus and some species of Corythalia, the male carapace is cheek behind
rather ALEs. This feature is also found in males of Ascyltus and Aruattus (Karsch
1878; Berry et al. 1997; Logunov and Azarkina 2008; Zhang and Maddison
2015). Outside of euophryines, the character is also scored 1 within the tribe
Plexippini (e.g. Afrobeata).

Character 2: Male cephalothorax, white scales at edge of the carapace: (0) absent (fig. 2.1A-
B). (1) present (fig. 2.1 C-F). In many salticids groups, white scales are common
on the prosoma, but establishing homology is complex. We refer to the white
band of scales observed at the edge of the carapace in lateral and anterior position
as a homolog. This band can be thin or wide. We do not encode this state here,
but it could be included in future studies. We define three additional characters
according to the region where the scales were found, and the area they occupy
(char. 3-5). COMMENTS: In Euophryini, the genera Anasaitis, Corythalia,
Agobardus, Antillattus, Bryanattus, Pensacolatus, Compsodecta, Tylogonus and
Thorelliola have white scales on the edge of the carapace. More commonly,
these scales are located on the lateral edges of the carapace and frontally between
the AME and the clypeus (figs 2.1, C-F). The character is also observed within
the basal subfamily Spartaeinae (e.g. Tabuina, Yamangalea); the Salticoida
clade (e.g. Bavia); the clade Marpissoida [e.g. Hentzia, Metaphidippus); and the
tribe Aelurillini [e.g. Phlegra, Chira, Eustiromastix).

Character 3: Male cephalothorax, white scales at edge of the carapace in anterior position: (0)
absent (fig. 2.1B). (1) present (fig. 2.1F). COMMENTS: Pensacola, Caribattus

inutilis, Paracobanus gen. nov., Petemathis, Agobardus, Bythocrotus,
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Character 4:

Character 5:

Character 6:

Character 7:

Chelicerae

Character 8:

Compsodecta (including Allodecta), Pensacolatus, Antillattus, Truncattus and
Bryanattus (scored 1).

Male cephalothorax, white scales at edge of the carapace in lateral position: (0)
absent (fig. 2.1A). (1) present (fig. 2.1C and E). COMMENTS: Pensacola
(scored 1); Caribattus (scored 1); Agobardus (scored 1); Bythocrotus (scored 1);
Compsodecta (including Allodecta), (scored 1); Pensacolatus Antillattus (scored
1); Truncattus (scored 1); and Bryanattus gen. nov. (scored 1).

Male cephalothorax, white scales at edge of the carapace in lateral position
occupying: (0) only the half the carapace (fig. 2.1C); (1) the entire carapace (fig.
2.1E). COMMENTS: Pensacola (scored 1); Caribattus (scored 1); Agobardus
(scored 1); Bythocrotus (scored 1); Pensacolatus (scored 1); and Truncattus
(scored 1).

Cephalothorax, ocular quadrangle (OQ) length to carapace total length ratio: (0)
between 30% and 45% (fig. 2.21). (1) >45% (fig. 2.1A-H). The ocular
quadrangle (OQ) is widely used in spiders to describe the total area occupied by
the eyes. COMMENTS: In Salticidae, species with an OQ occupying < 45% of
the total length of the prosoma can be found along of the phylogeny (e.g.
Phlegra, Ghelna, Mexigonus, Mogrus).

Cephalothorax, posterior lateral eyes row (PLEsR): (0) shorter than carapace
width (fig. 2.1C, D, I). (1) as long as carapace width (fig. 2.1A-B, E, H).
COMMENTS: In Corticattus, the PLEs row is shorter than the carapace width,
and usually the carapace is flattened. In species of Corythalia, Mexigonus and
Furculattus, this character is particularly conspicuous (see, Zhang and
Maddison, 2012, 2015). The PLEsR shorter than the carapace width is also found
within the basal genera Onomastus, Asemonea, Goleba, Chinoscopus,

Lyssomanes and the tribe Lapsiini.

Female paturon, promarginal tooth I: (0) absent. (1) present. (AZ18-73).
COMMENTS: We follow the proposal of Azevedo et al. (2018) and teeth were
separated into serially homologous structures. We considered tooth I the furthest
awayfrom the base of the fang. In the cases that we found more than four
retromarginal teeth or three promarginal teeth, they were lumped into one

character “extra teeth” (Fig. 2.2). Like Azevedo et al. (2018), we attempted to
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establish homology among each individual tooth based on topological
equivalence criteria.

Character 9: Female paturon, promarginal tooth II: (0) absent. (1) present.

Character 10: Female paturon, promarginal tooth III: (0) absent. (1) present.

Character 11: Female paturon, promarginal tooth distal: (0) absent. (1) present.

Character 12: Female paturon, promarginal tooth medial: (0) absent. (1) present.

Character 13: Female paturon, promarginal tooth proximal: (0) absent. (1) present.

Character 14: Female paturon, promarginal tooth fused: (0) absent. (1) present. COMMENTS:
In many Salticidae groups, teeth may appear fused at the base, forming bicuspids
or multicuspids (see, Ramirez 2014; Simon 1903; Zhang and Maddison 2015).
We considered the fusion of the teeth at the base a neomorphic character (Sereno

2007).

Character 15:
Character 16:
Character 17:
Character 18:
Character 19:
Character 20:
Character 21:
Character 22:
Character 23:
Character 24:
Character 25:
Character 26:
Character 27:
Character 28:
Character 29:
Character 30:
Character 31:
Character 32:
Character 33:
Character 34:
Character 35:
Character 36:

Female paturon, promarginal tooth fused: (0) bicuspid. (1) multicuspid.
Female paturon, retromarginal tooth I: (0) absent. (1) present.

Female paturon, retromarginal tooth II: (0) absent. (1) present.

Female paturon, retromarginal tooth I1I: (0) absent. (1) present.
Female paturon, retromarginal tooth I'V: (0) absent. (1) present.
Female paturon, retromarginal extra teeth: (0) absent. (1) present.
Female paturon, retromarginal tooth fused: (0) absent. (1) present.
Female paturon, retromarginal tooth fused: (0) bicuspid. (1) multicuspid.
Male paturon, promarginal tooth I: (0) absent. (1) present.

Male paturon, promarginal tooth II: (0) absent. (1) present.

Male paturon, promarginal tooth III: (0) absent. (1) present.

Male paturon, promarginal tooth distal: (0) absent. (1) present.

Male paturon, promarginal tooth medial: (0) absent. (1) present.

Male paturon, promarginal tooth proximal: (0) absent. (1) present.
Male paturon, promarginal tooth fused: (0) absent. (1) present.

Male paturon, promarginal tooth fused: (0) bicuspids. (1) multicuspids.
Male paturon, retromarginal tooth I: (0) absent. (1) present.

Male paturon, retromarginal tooth II: (0) absent. (1) present.

Male paturon, retromarginal tooth III: (0) absent. (1) present.

Male paturon, retromarginal tooth I'V: (0) absent. (1) present.

Male paturon, retromarginal extra teeth: (0) absent. (1) present.

Male paturon, retromarginal tooth distal: (0) absent. (1) present.
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Character 37: Male paturon, retromarginal tooth medial: (0) absent. (1) present.

Character 38: Male paturon, retromarginal tooth proximal: (0) absent. (1) present.

Character 39: Male paturon, retromarginal tooth fused: (0) absent. (1) present.

Character 40: Male paturon, retromarginal tooth fused: (0) bicuspids. (1) multicuspids.

Character 41: Male paturon, retromarginal teeth: (0) inconspicuo (fig. 2.4A). (1) evident (fig.
2.4B). (2) different size (fig. 2.41). COMMENTS: The character is scored (0) in
some species of Anasaitis (e.g. A. venatoria, A. arcuata), within Corticattus and
in some species of Agobardus (e.g. A. gramineus, A. bahoruco, A.
phylladiphilus). The character is scored (1) in Pensacola, Caribattus,
Mexigonus, Pensacolatus and Cobanus. The character is scored (2) in Antillattus
and Agobardus.

Character 42: Male paturon, posterior surface depression: (0) absent. (1) present (ZM15-26;

figs 88, 94). COMMENTS: Heliophanus (scored 1); Ghelna (scored 1);
Bythocrotus (scored 1); Petemathis (scored 1); Colyttus (scored 1); Lagnus
(scored 1); Soesilarishius (scored 1); and Truncattus (scored 1).

Character 43: Male paturon, mesal margin concave: (0) absent. (1) present (ZM15-29, figs
65-66). COMMENTS: Pensacolatus, (scored 1); Anasaitis, (scored 01);
Chapoda, (scored 01); Corythalia, (scored 01); Mexigonus, (scored 01);
Omoedus, (scored 1); Pseudeuophrys, (scored 1); Servaea, (scored 1); and
Tylogonus, (scored 1).

Character 44: Male paturon, mesal cuticle: (0) similar to the rest. (1) rugose (fig. 2.4A).
(AP09-113). COMMENTS: Pensacolatus, (scored 1), Bryanattus, (scored 1)
and Antillattus, (scored 1) show differentiation between the mesal cuticle at the
base of paturon to the rest of the paturon.

Character 45: Male paturon, fang groove length to base of paturon width ratio. (0) less longer
than wide (fig. 2.4A). (1) as longer as wide or slightly longer than wide (usually
0.2x to 0.5x longer than wide) (fig. 2.4B). (2) 1.0x-2.0x or longer than wide
(fig. 2.4D, F-G). States ordered. COMMENTS: The fang groove is a furrow-
shaped space of the chelicera into which fits the fang (see Ubick et al. 2017).
The fang groove can be reduced or developed, depending on fang size.
Corticattus, (scored 0); Compsodecta, (scored 1); Bythocrotus, (scored 1);
Pensacola, (scored 1); Antillattus, (scored 2); Cobanus, (scored 2);

Chalcolecta, (scored 2); and Parabathippus, (scored 2).
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Character 46: Male paturon, length to clypeus width ratio: (0) half of the clypeus (fig. 2.1B).
(1) more than half or almost as long as clypeus (fig. 2.4F). (2) longer than
clypeus (fig. 2.4D). (AP09-108). States ordered. COMMENTS: Corticattus,
(scored 0); Compsodecta, (scored 1); Bythocrotus, (scored 1); Pensacola,
(scored 1); Antillattus, (scored 2); Cobanus, (scored 2); Chalcolecta, (scored
2); and Parabathippus, (scored 2).

Character 47: Male paturon, projecting: (0) downwards (fig. 2.1A, E). (1) obtuse angle (fig.
2.1 G-H). (2) forwards (fig. 2.1C). The projection of the chelicerae refers to the
angle (90°, approximately 100°, and 180°) that this forms in relationship to the
carapace. COMMENTS: Cobanus, (scored 2); Antillattus, (scored 2);
Bryanattus mandibularis comb. nov., (scored 1); B. keyserlingi comb. nov.,
(scored 1); and Truncattus, (scored 0).

Character 48: Male paturon, sexual dimorphism: (0) absent. (1) present. (AP09-118).
COMMENTS: Alvarez-Padilla et al. 2009 referred to the paturon length as
sexually dimorphic. However, the length is not the only way in which sexual
dimorphism can be demonstrated. We also included as sexual differences the
shape of the paturon and the presence or absence of a mastidion. Antillattus,
(scored 1): males with long paturon and mastidion; Bryanattus, (scored 1):
males with long paturon and mastidion or with short paturon and mastidion;
Parabathippus, (scored 1); and Cobanus, (scored 1): males with long paturon.

Character 49: Male paturon, anteromesal mastidion: (0) absent. (1) present. (fig. 2.3A-C)
(ZM15-27). COMMENTS: Zhang and Maddison (2015) encode the character
as presence or absence of an anterior surface projection. The anterior surface
projection is known as a mastidion in the literature (Ubick et al. 2017). The
mastidion is observed within Amicoida and Saltafresia. Like the tooth
homology proposal in Azevedo et al. (2018), mastidion were separated into
serially homologous structures. We wanted to establish homology among each
individual tooth based on topological equivalence criteria. The paturon was
divided into three topological regions (anterior, mesal and posterior), and two
views (ectal and mesal). Anterior: between base of fang and first third of the
fang groove. Mesal: close to the end of fang groove. Posterior: close to the base
of the paturon.

Character 50: Male paturon, mediomesal mastidion: (0) absent. (1) present.

Character 51: Male paturon, posteromesal mastidion: (0) absent. (1) present.
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Character 52: Male paturon, anteroectal mastidion: (0) absent. (1) present.

Character 53: Male paturon, medioectal mastidion: (0) absent. (1) present.

Character 54: Male paturon, posteroectal mastidion: (0) absent. (1) present.

Character 55: Paturon, cuticle sexual dimorphism: (0) same texture in male and females. (1)
different. (AP09-117).

Character 56: Male fang, base length to shaft length ratio: 0) shaft longer than fang base. (1)
shaft as long as fang base; (2) fang base longer than shaft. States ordered.
COMMENTS: Usually, the shaft is longer than the fang base or approximately
equal in size (see Ramirez 2014); however, in species with long fangs, the base
of the fang is longer than the shaft. Bryanattus, (scored 2); Antillattus, (scored
2); and Cobanus, (scored 2).

Legs and spines

Character 57: Male leg: (0) Ist longer than 4st. (1) 4st longer than 1st. (ZM15-32).

Character 58: Male leg I, femur modified: (0) absent. (1) present. COMMENTS: Within our
dataset, the character is scored (1) in some species of Bryanattus.

Character 59: Male leg I, fringe: (0) absent. (1) present (ZM15-34).

Character 60: Male leg II, fringe: (0) absent. (1) present (ZM15-35).

Character 61: Male leg I11, fringe: (0) absent. (1) present (ZM15-36).

Character 62: Female leg, tibia I ventral macroseta number (fig. 2.5): (0) 2-2. (1) 2-2-2. (2) 2-
2-2-2 or more. States ordered. (ZM15-38)

Character 63: Male leg, tibia I ventral macroseta number (fig. 2.5): (0) 0. (1) 2-2. (2) 2-2-2.
(3) 2-2-2-2 or more. States ordered. (ZM15-39)

Character 64: Female leg, metatarsus I ventral macroseta number (fig. 2.5): (0) 2-2. (1) 2-2-2.
(2) 2-2-2-2. States ordered. (ZM15-40)

Character 65: Male leg, metatarsus I ventral macroseta number (fig. 2.5): (0) 2-2. (1) 2-2-2.
(2) 2-2-2-2. States ordered. (ZM15-41)

2.1.7.1 Abdomen

A generalized abdominal segment is delimited posteriorly by a ventral furrow, which extends
to a pair of apodemes with dorsoventral and longitudinal segmental muscles (see Purcell 1910).
The epigastric area corresponds with the second abdominal segment, between the pedicel and

the epigastric furrow (See Ramirez (2014), fig. 98D). This region bears the anterior book lungs,
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the female genitalia and the male epiandrum. The third abdominal segment, here referred to as

the postepigastrium, extends between the epigastric furrow and the spiracles of the posterior

respiratory system (See Ramirez 2014, fig. 98C). It contains the posterior book lungs or
transformations thereof. The fourth and fifth segments bear the spinnerets.

Character 66: Postepigastrium, male pre-spiracular bump: (0) absent. (1) present (fig. 2.6F-
G). (ZM15-44). COMMENTS: The pre-spiracular bump was first documented
by Zhang and Maddison (2015), but those observations were not reliable for
documenting variation (e.g. hair tufts and bump shape). The bump is easy to
detect with transmitted light. This character is reliably scored and separates the
genera Antillattus and Pensacolatus. Bryanattus, (scored 1); Antillattus, (scored
1); Cobanus, (scored 1); Sidusa, (scored 1); and Petemathis, (scored 1).

Character 67: Postepigastrium, male pre-spiracular bump width/ ALS width: (0) as wide as
ALS (fig. 2.6, F). (1) approximately 2x wider than ALS. COMMENTS:
Antillattus, (scored 1); Cobanus, (scored 1); and Petemathis, (scored 1),
Bryanattus, (scored 0); and Sidusa, (scored 0).

Character 68: Postepigastrium, male pre-spiracular hair tufts: (0) absent. (1) present (fig. 2.6,

H-I). COMMENTS: Antillattus, (scored 1); Cobanus, (scored 1); Petemathis,
(scored 1); and Sidusa, (scored 1).

2.1.7.2 Male palp (fig. 2.7, A-C)

The palpal coxae are expanded, forming the endites which bear a distal-lateral serrula
(see Ramirez 2014). For many species, the femur and patella may have one or more processes,
of which the most commonly found are the ventral basal, the ventral median and the ventral
apical (fig. 2.9; 2.10) processes. The tibiac have a retrolateral process (retrolateral tibial
apophysis, RTA). Other apophyses included the prolateral process (PTA), the ventral apical,
the middle or the basal (VaTA, VmTA and VbTA).

In the Antillattus clade as well as in other jumping spiders (see Edwards, 2015), the
basal hematodochae (BH) originates in the alveolus of the cymbium,; it is large, coiled and
connected to the subtegulum. At its distal end, the basal hematodochae attaches among the
transverse ridges of the subtegulum. The middle hematodochae (MH) wraps around the
subtegulum through which the spermophora passes. The distal hematodochae (DH) are pleated
and may expand considerably (see Maddison 1996; Edwards 2015; Zhang and Maddison 2015).

The spermophorae (S) emerge from the fundus (Fu) in the subtegulum (see Bodner

and Maddison 2012; Edwards, 2015). They extend from the middle of the tegulum and form a

-64 -



loop before reaching the proximal edge of the tegulum. The spermophorae continue as a
retrolateral sperm duct loop (rSDL) that turns before reaching the distal edge to cross to the
prolateral side of the tegulum, then turns distally along the prolateral side, all along the edge of

(or in some cases, across the middle of) the embolic hematodochae. In some species, it is

possible to see a prolateral sperm duct loop (pSDL). Finally, the spermophorae make a right

angle turn into the embolus.

The salticid radix (SR) is usually well-developed. As in Edwards (2015), we argue that
the term has not been correctly defined (see Ramirez 2014; Coddington 1990). The
spermophorae surrounds it while passing through the embolic hematodochae. The "salticid
radix" is more like a sclerite that surrounds the hematodochae just before the base of the
embolus, and it is completely visible when the distal hematodochae (DH) are expanded. The
tegulum (T) has a distal tegular lobe (dTL), and in some cases a proximal tegular lobe (pTL).

The embolic disc (ED) is an expanded basal region of the embolus commonly with an
external sclerotized surface and an internal membranous surface. The embolic disc is not fused
to the tegulum. The embolus (E) is moderately elongate to short, curved and arises from an
embolic disc. The embolus is elongate in some genera (e.g. Agobardus) and usually curved in
opposite direction from RTA (e.g. Chapoda) (fig. 2.8).

Character 69: Male palp, endite anterolateral cusp: (0) absent. (1) present (fig. 2.8, C, E-F).
(ZM15-9). COMMENTS: The “cusp” is on the anterior-lateral edge of the
endite. The character was originally coded to consider the smaller cusp;
however, some species have a more developed cusp that is conspicuous (e.g.
Pensacola). The re-coding of the character allowed us to establish a primary
homology between the small cusp presented by Zhang and Maddison (2015)
and the developed “cusp” observed in Pensacolatus. We also found that
sometimes the “cusp” is only visible under a microscope. We divide the
character proposed by Zhang and Maddison (2015) into two separate
characters. The first codes only the presence or absence of the “cusp”, while
the second codes its level of development (char. 70). Corticattus (scored 1);
Pensacola (scored 1); Antillattus (scored 1); Truncattus (scored 1); Bryanattus
(scored 1); Amphidraus (scored 1); Coccorchestes (scored 1); Coryphasia
(scored 1); Corythalia (scored 1); Ilargus (scored 1); Laufeia (scored 1);
Leptathamas (scored 1); Maeota (scored 1); Mopiopia (scored 1); Naphrys
(scored 1); Pseudeuophrys (scored 1); Saitis (scored 1); Saphrys (scored 1);
Thyenula (scored 1); Viribestus (scored 1); and Zabkattus (scored 1).
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Character 70: Male palp, endite anterior-lateral cusp: (0) reduced (fig. 2.8, C). (1) developed

(fig. 3.16, B). COMMENTS: Corticattus (scored 0); Antillattus (scored 0);
Truncattus (scored 0); Bryanattus (scored 0); Amphidraus (scored 0);
Coccorchestes (scored 0); Coryphasia (scored 0); Corythalia (scored 1);
Ilargus (scored 0); Laufeia, (scored 0); Leptathamas (scored 0); Maeota
(scored 0); Mopiopia (scored 0); Naphrys (scored 0); Pseudeuophrys (scored
0); Saitis (scored 0); Saphrys (scored 0); Thyenula (scored 0); Viribestus
(scored 0); Zabkattus (scored 1); Pensacola (scored 1); and Pensacolatus

(scored 1).

Character 71: Male palp, endites lateroanterior projection: (0) absent (fig. 2.8, B). (1) present

(fig. 2.8, F). COMMENTS: The proximal lobe of the endite projects outwards
and is wider than base (Fig 2.5, F). This projection is usually observed in males
and should not be confused with the projection observed in Compsodecta (char.

72). Antillattus (scored 1); Pensacola (scored 1); and Pensacolatus (scored 1).

Character 72: Male palp, endites with a ventral bump: (0) absent. (1) present. COMMENTS:

Compsodecta (scored 01).

Character 73: Palp, endite sexual dimorphism: (0) absent. (1) present (fig. 2.8, C, F).
Character 74: Male palp, femur: (0) straight (fig. 2.9, A-B). (1) slightly curved (Fig. 2.8, D).

(2) curved (Fig. 2.8, F). (ZM15-50). COMMENTS: Zhang and Maddison
(2015) coded the shape variation of the femur and considered two states (2014):
0) straight and (1) curved. These authors noted that in the lineages with long,
developed male chelicerae, the palpal femora are usually also elongate and very
curved (e.g. Bathippus, Parabathippus, Canama). However, the curvature of
the femur can also be less pronounced (e.g. Pensacola, Pensacolatus,

Compsodecta, Sidusa) or straight (e.g. Corticattus, Truncattus, Popcornella,

Agobardus).

Character 75: Male palp, femur dorsal macrosetae: (0) no macrosetae. (1) 1 macroseta. (2) 2

macrosetae. (3) 3 macrosetae. (4) 4 macrosetae. (5) 5 macrosetae. (6) 6

macrosetae. (7) > 8 macrosetae. (ZM15-51). States ordered.

Character 76: Male palp, patella and tibia length dorsally: (0) patella longer than tibia (fig.

Character 77:

2.9, D). (1) patella shorter or equal to tibia (fig. 2.9, C). (ZM15-53).

Male palp, patellar apophysis (PPA): (0) absent. (1) present (fig. 2.10, C).
(ZM15-60). COMMENTS: The patellar apophysis was used previously used
as a character by Ramirez (2014: char. 310, figs. 140G, 157D, 163G). Zhang
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and Madison (2015) refer to a protrusion on the prolateral side of the palpal
patella that is sometimes armed with a large macroseta like in some species of
Thorelliola. Compsodecta (scored 1); Thorelliola (scored 1); e.g. Onomastus
(scored 1); Aelurillus (scored 1); and Amycus (scored 1).

Character 78: Male palp, tibia: (0) unmodified, the tibia is uniformly cylindrical or slightly
wider distally (fig. 2.10, F). (1) modified, the tibia having keels or is expanded
(fig. 2.10, C). COMMENTS: Compsodecta (scored 1); Bythocrotus (scored 1).

Character 79: Palp, tibia with modifications in addition to the RTA, VTA and PTA: (0) absent.
(1) present (fig. 2.10, C, G).

Character 80: Male palp, tibia ventral apophysis (VTA): (0) absent. (1) present (fig. 2.10, A,
C, E, G). (ZM15-48). The ventral apophysis character was originally proposed
as a ventral bump by Zhang and Maddison (2015); however, we prefer to use
the apophysis terminology following Ramirez (2014). According to the
topological position, the lateral and ventral tibia apophyses can be separated
into PTA, PvTA (topological variation of the PTA), RTA, RvTA (topological
variation of the RTA), VTA, VATA (topological variation of the VTA) and
VpTA (topological variation of the VTA). We only consider the
presence/absence of the VTA and any of its topological variations. Future
studies should consider separating the different topological variants of the tibial
apophysis. COMMENTS: Compsodecta, (scored 1) present VpTA and VdTA
in addition to VTA; Chapoda (1896), (scored 1) the VTA is strongly modified
and developed; Pensacolatus, (scored 01).

Character 81: Male palp, prolateral tibial apophysis (PTA): (0) absent. (1) present (fig. 2.10,
C). (ZM15-61). COMMENTS: Compsodecta, (scored 1) present PvTA in
addition to PTA; Anasaitis, (scored 01); Bulolia, (scored 1) slightly shorter than
RTA; Bythocrotus, (scored 1) reduced; Maeota, (scored 01); Popcornella,
(scored 01); Soesilarishius, (scored 01); Thorelliola, (scored 01).

Character 82: Male palp, retrolateral tibial apophysis (RTA): (0) long, finger-like (fig. 2.10,
A, B, H). (1) short (fig. 2.10, E, I). (ZM15-55).

Character 83: Male palp, RTA: (0) direct ventrally (fig. 2.10, H). (1) straight (fig. 2.10, B).
(2) direct dorsally (fig. 2.10, E). COMMENTS: Pensacolatus, (scored 1);
Popcornella, (scored 0); Caribattus, (scored 1); Mexigonus, (scored 1);

Petemathis, (scored 1); Agobardus, (scored 1); Truncattus, (scored 2).
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Character 84:

Hematodochae, distal hematodochae: (0) reduced (ZM-15, fig. 655). (1)
developed (ZM-15, fig. 648-651). In jumping spiders, as in other groups, the
copulatory bulb is formed by several sclerites articulated to each other via
flexible or inflatable hematodochae (R14: fig. 139, C). The level of
development of an unexpanded distal hematodochae in species without an
embolic disc (e.g. Popcornella) is usually reduced compared to species with an
embolic disc (e.g. Agobardus 1885). COMMENTS: Pensacolatus, (scored 1);
Popcornella, (scored 0); Caribattus, (scored 1); Mexigonus, (scored 1);

Petemathis, (scored 1); Agobardus, (scored 1); Truncattus, (scored 1).

Character 85: Tegulum, tegular reduction: (0) absent, the tegulum includes the spermophorae

Character 86:

and articulates internally to the terminal hematodochae (fig. 2.11, G, H, I). (1)
present, this character describes the articulation of the hematodochae with the
tegulum outside of the sclerite (fig. 2.11, F). COMMENT: Pensacola, (scored
1).

Tegulum, proximal tegular lobe (pTL): (0) absent (fig. 2.12, A-B, H). (1)
present (fig. 2.12, C, E). (ZM15-47). COMMENTS: Pensacolatus, (scored 1);
Popcornella, (scored 1); Caribattus, (scored 0); Mexigonus, (scored 1);
Petemathis, (scored 1); Agobardus, (scored 0); Truncattus, (scored 1);
Compsodecta, (scored 0); Anasaitis, (scored 01); Bythocrotus, (scored 0).

Character 87: Tegulum, tegular lobe over tibia (pTL): (0) less than half the tegulum width.

(1) half the tegulum width (2) more than half the tegulum width. States ordered.
COMMENTS: Pensacolatus, (scored 01); Popcornella, (scored 2); Mexigonus,

(scored 0); Petemathis, (scored 1); Truncattus, (scored 2).

Character 88: Tegulum, proximal tegular lobe (pTL): (0) inconspicuo. (1) evident (fig. 2.12,

C). (2) developed (fig. 2.12, E). States ordered. COMMENTS: Pensacolatus,
(scored 01); Popcornella, (scored 1); Mexigonus, (scored 1); Petemathis,

(scored 1); and Truncattus, (scored 2).

Character 89: Tegulum, distal tegular lobe (dTL): (0) absent (fig. 2.13, A). (1) present (fig.

2.13, G, I). The dPT was previously defined as a tegular shoulder by Zhang and
Madison (2015) and referred to the small distal process at the retrolateral
shoulder of the tegulum that is common in the Saitis clade. The “anterior
tegular bulge” (Waldock 1995), “tegular shoulder” (Maddison, 1996), “anterior
lamella” (Zabka and Pollard 2002) and “distal tegular lobe” (Richardson and
Zabka 2007) have all been used for this character in the literature. According
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to Edwards (2015), the tegular lobe within the TBD can be divided into the
proximal prolateral lobe (pPL) and the proximal retrolateral lobe (pRL).
Richardson and Zabka (2007) named three tegular processes: (1) the prolateral
distal tegular lobe; (2) the dorsal distal tegular lobe; and (3) the ventral distal
tegular lobe. We consider both the dorsal distal tegular lobe and the distal
tegular lobe as dTL. In future studies, these characters should be coded
separately. COMMENTS: Pensacolatus, (scored 1) without ventral distal
tegular lobe; Popcornella, (scored 01); Petemathis, (scored 1) without ventral
distal tegular lobe; Truncattus, (scored 1), without ventral distal tegular lobe;
Caribattus, (scored 1); Mexigonus, (scored 1), without ventral distal tegular
lobe; Agobardus, (scored 1), like a conductor; Compsodecta, (scored 1), like a
conductor.
Character 90: Tegulum, distal tegular lobe (dTL) width/ tegulum width ratio: (0) a quarter.
(1) half or more than half. COMMENTS: Pensacolatus, (scored 1);
Popcornella, (scored 01); Mexigonus, (scored 0); Petemathis, (scored 1);
Truncattus, (scored 1); Caribattus, (scored 0); Agobardus, (scored 1);
Compsodecta, (scored 1).
Character 91: Spermophorae, prolateral sperm duct loop (pSDL): (0) absent. (1) present (fig.
2.11B). (ZM15-57). COMMENTS: Amphidraus, (scored 1); Bulolia, (scored
1); Coccorchestes, (scored 1) Corticattus, (scored 1); Leptathamas, (scored
1); Neonella, (scored 1); Pensacola, (scored 1); and Xenocytaea, (scored 1).
Character 92: Spermophorae, sperm duct loop on retrolateral side of bulb (rSDL): (0) absent.
(1) present (fig. 2.11). (ZM15-56). Zhang and Maddison (2015) presented the
sperm duct loop on the retrolateral side of the palp. Maddison and Hedin (2003)
considered the rSDL an important character to distinguish euophryines from
other Salticoida; however, a similar sperm duct loop is also present within
Amycini, Dendryphantini and Ballini. Zhang and Maddison (2015) concluded
that this could be the result of convergent evolution. COMMENTS:
Agobardus, (scored 1), Amphidraus, (scored 1); Bulolia, (scored 0);
Coccorchestes, (scored 0); Corticattus, (scored 0); Leptathamas, (scored 1);
Neonella, (scored 0); Pensacola, (scored 1); and Xenocytaea, (scored 0).
Character 93: Spermophorae, retrolateral sperm duct loop width (rSDL): (0) less than half of
bulb width (fig. 2.11, B). (1) about half of bulb width (fig. 2.11, F). (2) more
than half of bulb width (fig. 2.11, G-I). (ZM15-58). States ordered.
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COMMENTS: Agobardus, (scored 12); Caribattus, (scored 2); Compsodecta,
(scored 12); Pensacola, (scored 1); Mexigonus, (scored 12); and Sidusa,
(scored 0).

Character 94: Spermophorae, retrolateral sperm duct loop shape (rSDL): (0) open S-like (fig.
2.11, C). (1) closed S-like (fig. 2.11, B). COMMENTS: Pensacolatus, (scored
1).

Character 95: Spermophorae, coiled near the embolic division: (0) absent. (1) present (fig.
2.11, B, F). COMMENTS: Coryphasia, (scored 1); Corticattus, (scored 1)
Pensacola, (scored 1); and Sidusa, (scored 1).

Character 96: Embolic division, salticid radix: (0) absent. (1) present. (ZM15-71). Zhang and
Maddison (2015) defined the salticid radix as a separate from sclerite on the
distal hematodochae between the embolic disc and the tegulum. The region was
previously called the radix by Logunov and Cutler (1999) and the distal
division of the tegulum by Edwards (2015). Ramirez (2014) defined the radix
as an intermediate sclerite between the embolus and tegulum, with the
spermaphor passing through it. We use the term salticid radix proposed by
Logunov and Cutler (1999) and re-coded the character proposed by Zhang and
Maddison (2015) following Sereno (2007). COMMENTS: Agobardus, scored
(1); Amphidraus, (scored 0); Anasaitis, scored (1); Bathippus, (scored 1);
Bulolia, (scored 1); Corticattus, (scored 1); and Pensacola, (scored 1).

Character 97: Embolic division, salticid radix: (0) fused (fig. 2.13, A). (1) free (fig. 2.13, B).
(ZM15-71). COMMENTS: COMMENTS: Heliophanus, (scored 0); and
Tylogonus, (scored 0).

Character 98: Embolic division, embolus coil: (0) absent. (1) present (fig. 2.13, B-1). (ZM15-
46). Proszynski (1976) suggested that a curved or coiled embolus is an
important character to define euophryines (see, Maddison 2015; Maddison and
Hedin 2003; Zhang and Maddison 2015). However, some genera in this group
do not have a curved embolus (e.g. Anasaitis, Tylogonus, Popcornella). We re-
coded the character proposed by Zhang and Maddison (2015) as two different
characters following Sereno (2007). COMMENTS: Agobardus, (scored 1);
Amphidraus, (scored 1); Anasaitis, (scored 0); Antillattus, (scored 1);
Bathippus, (scored 1); Bulolia, (scored 1); Bythocrotus, (scored 1); Caribattus,
(scored 1); Chalcoscirtus, (scored 1); Chapoda, (scored 1); Compsodecta,

(scored 1); Corticattus, (scored 1); and Popcornella, (scored 0).
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Character 99: Embolic division, embolus coil: (0) equal or less than half a circle (fig. 2.13, B).
(1) more than half a circle but no more than one and a half circles (fig. 2.13,
E); (2) more than one and a half circles (fig. 2.13, H). (ZM15-46). States
ordered. COMMENTS: Agobardus, (scored 1); Pensacola, (scored 0);
Caribattus, (scored 0); Mexigonus, (scored 0); Bythocrotus, (scored 0);
Compsodecta, (scored 0); Corticattus, (scored 1); Coryphasia, (scored 01); and
Sidusa, (scored 2).

Character 100: Embolic division, embolus: (0) close to the tegulum (fig. 2.13, D). (1) distant
from the tegulum (fig. 2.13, F). Within the salticids that have a coiled embolus,
some lineages have an embolus close to the tegulum (e.g. Agobardus;
Corythalia, Antillattus, Corticattus, Coryphasia), while other lineages have
embolus further from the embolus (e.g. Bryanattus; Truncattus, Pensacola,
Pensacolatus, Petemathis).

Character 101: Embolic division, plane of spiral of embolus: (0) parallel to longitudinal axis
of the bulb (fig. 2.13, D, H). (1) perpendicular to longitudinal axis of the bulb
(fig. 2.13, G). (ZM15-64). COMMENTS: Agobardus, (scored 1); Bythocrotus,
(scored 0); and Antillattus, (scored 0).

Character 102: Embolic division, embolus origin: (0) 12 o’clock. (1) 2 and <3 o’ clock. (2) >4
and <5 o’ clock. (3) >5 and <8 o’clock. (4) >8 and 12 o’clock. COMMENTS:
Agobardus, (scored 3); Pensacola, (scored 2); Caribattus, (scored 2);
Mexigonus, (scored 2); Bythocrotus, (scored 1); Compsodecta, (scored 23);
Corticattus, (scored 1); and Sidusa, (scored 0).

Character 103: Embolic division, embolus length: (0) as long as embolic disc or 1.1x longer
than embolic disc. (1) 1.5x longer than embolic disc. States ordered.
COMMENTS: Agobardus, (scored 1); Antillattus, (scored 0); Pensacola,
(scored 2); Caribattus, (scored 1); Mexigonus, (scored 1); Bythocrotus, (scored
0); Compsodecta, (scored 1); Corticattus, (scored 2); and Sidusa, (scored 2).

Character 104: Embolic division, embolic disc (ED): (0) absent (fig. 2.13, A). (1) present (fig.
2.13, B-1). (ZM15-66) (fig. 2.8; fig. 2.9). Zhang and Maddison (2015) referred
to the embolic disc as expanded sclerite at the end of the distal hematodochae
where the embolus usually originates (e.g. Antillattus). Ramirez (2014)
encoded the embolic disc as the embolar basal process (char: 352) to refer to a
sclerotized process that is continuous with the embolus. Within euophryines,

the embolic disc is very reduced or even completely lost (e.g. Anasaitis,
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Popcornella). COMMENTS: Amphidraus, (scored 1); Bulolia, (scored 1);
Corticattus, (scored 1); Pensacola, (scored 1); and Popcornella, (scored 0).

Character 105: Embolic division, embolic disc (ED) width: (0) less than half of the tegulum.
(1) half of the tegulum. (2) more than half of the tegulum. States ordered.
COMMENTS: Antillattus, (scored 1); Corticattus, (scored 2); Pensacola
(1885), (scored 0); and Petemathis, (scored 0).

Character 106: Embolic division, lamella: (0) absent. (1) present (fig. fig. 2.13, B-C). (ZM15-
65). Zhang and Maddison (2015) referred to an independent process along the
embolus found in several lineages. The lamella proposed by Zhang and
Maddison (2015) has been previously called a “conductor” in the literature
(Davies and Zabka 1989; Bodner 2002). However, conductor is a term that
refers to a non-homologous structure (see Coddington 1990; Ramirez 2014).
Ramirez (2014) defined the conductor as a typically semi-membranous sclerite,
which may be partially or totally sclerotized or hyaline, often with a canal or
depression fitting part of the embolus. He concluded that the conductor is a
tegular sclerite that is occasionally associated with the embolus. Edwards
(2015) stated that the conductor within freyines is a distal palpal apophysis,
ventral to the embolus. This seems to refer to the same thing as in Zhang and
Maddison (2015) and clearly contradicts Ramirez (2014). Here, we use the
term lamella proposed by Zhang and Maddison (2015) to avoid confusion.
COMMENTS: Colyttus, (scored 1); Coryphasia, (scored 01); Neonella,
(scored 1); Pristobaeus, (scored 1); Saitis, (scored 1); Saphrys, (scored 1);
Cobanus, (scored 1); and Viribestus, (scored 1).

Character 107: Embolic division, ED bump: 0) absent. 1) present. COMMENTS: Bryanattus,
(scored 01).

2.1.7.3 Female genitalia (fig. 2.7, E-D)

Zhang and Maddison (2015) introduced the term ‘window of the epigynum’ (WE) to
define the membranous space that connects the copulatory openings (Co). The window of the
epigynum likely evolved as an adaptation of the embolic disc (ED) or embolic base (EB). The
WE is usually accompanied by a spiral guide that can be long (e.g. Sidusa) or short (e.g.
Cobanus). Additionally, species with a ventral tibial apophysis (VTA) have epigynal coupling
pockets (ECP) (e.g. Chapoda, Cobanus).
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The copulatory opening (CO) is followed by a stretch of copulatory duct (CD1). The
secondary spermathecae (SS) or accessory gland (AG) follows the first section of the duct and
may or may not be developed. Between the secondary spermathecae (SS) and the primary
spermathecae (PS), there is a second section of the copulatory duct (CD2) that may or may not
be developed. The fertilization ducts (FD) connects the primary spermathecae to the uterus
externus (see Ramirez 2014, fig. 169A). Bennett’s gland (BG) is found in the fertilization duct
and extends internally into the primary spermathecae.

Character 112: Epigynum, copulatory opening as a pocket: (0) absent. (1) present (fig. 2.38,
F; 2.39, G; 2.40, E; 2.43, E; 2.44, E). Some Old-World taxa, such as the genera
Chinattus, Habrocestoides and Heliophanus, have a dorsally-opening coupling
pocket (Maddison et al. 2008; Edwards, 2015). The pocket is also present
within freyines and euophryines (Edwards, 2015; Bodner, 2002).
COMMENTS: Cobanus, (scored 1).

Character 113: Epigynum, copulatory opening with spiral guide: (0) absent (fig. 2.6, A). (1)
present (fig. 2.6, B-E). (ZM15-77). The spiral guide is observed in species with
a WE. This character appears in the euophryines and some freyines (Edwards
2015; Maddison 2015; Zhang and Maddison 2015). Zhang and Maddison
(2015) encoded the character for the first time as present or absent. We add a
new character related to the development of the spiral guide (char. 114).

COMMENTS: Agobardus, (scored 1); and Popcornella, (scored 0).

Character 114: Epigynum, spiral guide: (0) reduced (fig. 2.6, D-E). (1) developed (fig. 2.6, B-
C). The development of the spiral guide is a character correlated with the length
of the embolus and its number of turns. Species with a short embolus have a
reduced spiral (e.g. Pensacolatus, Compsodecta, Naphrys). COMMENTS:
Corticattus, (scored 1); Pensacola, (scored 1); and Sidusa, (scored 1).

Character 115: Epigynum, position of copulatory opening (CO) in relationship to vulva: (0)
anterior; (1) median. (2) posterior. (ZM15-72). States ordered. COMMENTS:
Agobardus, (scored 01); Cobanus, (scored 2); Pensacola, (scored 12); and
Sidusa, (scored 1).

Character 116: Epigynum, CD1: (0) less than CD2 length (fig. 2.16, A, D). (1) as long as CD2
length (fig. 2.16, C). (2) longer than CD2 length (fig. 2.16, B). States ordered.
Within entelegyne spiders, the copulatory duct is usually divided into two

sections: (1) copulatory opening/secondary spermathecae; (2) secondary
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spermathecae/primary spermathecae. The first section of the copulatory duct
(CD1) begins at the copulatory opening and is usually flexible, unsclerotized
and correlated in shape and length with the embolus (Ramirez 2014). We code
the length of CD1 as a neomorphic character (Sereno 2007). COMMENTS:
Agobardus, (scored 01); Corticattus, (scored 1); Pensacola, (scored 1);
Popcornella, (scored 0); and Sidusa, (1895), (scored 2).

Character 117: Epigynum, secondary spermathecae, size, relative to primary spermathecae:
(0) less than half of primary spermathecae. (1) about half of primary
spermathecae; (2) more than half of primary spermathecae. (R14-373). States
ordered. Ramirez (2014) considered the character applicable when the
secondary spermathecae have a lumen distinguishable from the copulatory duct
or primary spermatheca. Within Salticidae, Ramirez scored (1) in Lyssomanes,
Hispo and Plexippus. COMMENTS: Agobardus, (scored 0); Corticattus,
(scored 2); Pensacola, (scored 1); Popcornella, (scored 0); and Sidusa, (scored
1).

Character 118: Epigynum, copulatory duct receptacle: (0) None, copulatory duct lumen not
expanded in a receptacle separate from the primary and secondary
spermathecae (fig, 2.16, A and C; fig. 2.17, A, B and E). (1) copulatory duct
widened, forming a defined chamber between the copulatory opening and the
primary spermathecae that differs from the secondary spermathecae (fig, 2.16,
D; fig. 2.17, C, D and F). (R14-374). Within euophryines and other related
groups, the secondary spermathecae and copulatory duct receptacle may be
contiguous; however, both are clearly distinguished with conventional
microscopy and SEM. COMMENTS: Agobardus, (scored 0); Antillattus,
(scored 1) Mexigonus, (scored 0); Compsodecta, (scored 1); Cobanus, (scored
1); and Pensacolatus, scored (1).

Character 119: Epigynum, copulatory duct receptacle: (0) narrower than the primary
spermathecae (fig 2.17, D). (1) as wide as the primary spermathecae (fig 2.17,
C). COMMENTS: Antillattus, (scored 1); Compsodecta, (scored 0); Cobanus,
(scored 0); and Pensacolatus, scored (1).

Character 120: Epigynum, copulatory duct receptacle: (0) developed anteriorly the primary
spermathecae (fig. 2.16, D). (1) developed in front of the primary spermathecae
(fig. 2.17, C). (2) developed lateral of the primary spermathecae (fig. 2.17, D).
COMMENTS: Antillattus, (scored 1); Bythocrotus, (scored 2); Caribattus,
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(scored 0); Compsodecta, (scored 0); Cobanus, (scored 0); and Pensacolatus,
scored (1).

Character 121: Epigynum, copulatory duct / primary spermathecae connection: (0) internal
position relative to primary spermathecae. (1) anteriorly primary spermathecae.
(2) external position relative to primary spermathecae. States ordered.
COMMENTS: Agobardus, (scored 0); Antillattus, (scored 1); Bythocrotus,
(scored 1); Caribattus, (scored 1); Compsodecta, (scored 12); Cobanus,
(scored 0); Pensacolatus, (scored 01); and Popcornella, (scored 01).

Character 122: Epigynum, primary spermathecae shape: (0) spherical or ovoid. (1) kidney-
shaped. (2) narrow coil. (ZM15-81).

Character 123: Epigynum, primary spermathecae: (0) near one another (fig. 2.16, D). (1)
slightly separated (fig. 2.17, D). (2) separated by approximately one diameter
of a spermatheca. COMMENTS: Ghelna, (scored 0); Agobardus, (scored 01);
Antillattus, (scored 1); Bythocrotus, (scored 2); Bryanattus, (scored 012)
Caribattus, (scored 0); Compsodecta, (scored 0); Cobanus, (scored 1);
Pensacola, (scored 0); Pensacolatus, (scored 01); Popcornella, (scored 1); and
Mexigonus, (scored 0).

Character 124: Epigynum, fertilization duct at the base of the copulatory duct: (0) absent. (1)
present. (ZM15-73). The position of the copulatory duct was used by Alvarez-
Padilla et al. (2009), Alvarez-Padilla and Hormiga (2011), Ramirez (2014),
Zhang and Maddison (2015) and Azevedo et al. (2018). Alvarez-Padilla et al.
(2009) and Alvarez-Padilla and Hormiga (2011) coded the position of the
copulatory duct as (0) posterior; (1) anterior. Ramirez (2014) encodes it as (0)
posterior, close to the epigastric furrow, and (1) far away from the epigastric
furrow. Both are similar to the definition proposed by Zhang and Maddison
(2015). We prefer to use the proposal of Zhang and Maddison (2015).
COMMENTS: Lyssomanes (scored 1); Hispo (scored 0); Ghelna (scored 1);
Agobardus, (scored 1); Antillattus, (scored 1); Bythocrotus, (scored 1);
Caribattus, (scored 1); Compsodecta, (scored 1); Cobanus, (scored 01);
Pensacolatus, (scored 1); and Popcornella, (scored 1).

Character 125: Epigynum, Bennett’s gland insertion: (0) depressed or superficial (fig. 2.17,
A-E). (1) everted (fig. 2.17, F). Bennett’s gland was encoded by Ramirez
(2014) to refer to the pores documented by Bennett (1992) and referred by
Forster (1970). COMMENTS: Hispo (scored 0); Ghelna (scored O0);

-75 -



Agobardus, (scored 01); Antillattus, (scored 0); Bythocrotus, (scored 0);
Compsodecta, (scored 0); Cobanus, (scored 0); Pensacolatus, (scored 1); and

Popcornella, (scored 0).
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Figure. 2.0. Male carapace, frontal view. A, Compsodecta festiva. B, Agobardus. C, Bryanattus
keyserlingi comb. nov.. D, Cobanus mandibularis comb. nov.. E, Antillattus

cambridgei. F, Sidusa.
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Figure. 2.1. Male habitus, lateral and frontal view. A-B, unknown euophryine. C-D, Antillattus
cambridgei. E-F, Truncattus martii sp. nov.. G-H, Bryanattus keyserlingi comb.

nov..
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Figure. 2.2. Male carapace, dorsal view. A, Truncattus flavus. B, Pensacola signata. C,
Corticattus latus. D, Agobardus anormalis montanus. G. Cobanus mandibularis

comb. nov.. E, Sidusa sp. F, Antillattus gracilis. H, Petemathis portoricensis. 1.

Mexigonus arizonensis.
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Figure. 2.3. Male chelicerae, frontal view. A, Bryanattus keyserlingi comb. nov.. B,

Compsodecta darlingtoni. C, Antillattus cubensis.
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Figure. 2.4. Scanning electron micrographs of chelicerae. A, Female of Anasaitis, promarginal

view. B, Male of unknown euophrine, retromarginal view. C, Female of Sidusa,

retromarginal view. D-E, Male of Antillattus cambridgei, promarginal view. F and

I, Bryanattus keyserlingi comb. nov., promarginal view. G-H, Male of Cobanus

manidibularis comb. nov., retromarginal view.
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Figure. 2.5. Tibia and metatarsus leg spination, ventral view. A-B, Corticattus latus. C,

Popcornella yunque. D, Agobardus anormalis montanus. E, Compsodecta

darlingtoni. F. Cobanus extensus.
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Figure. 2.6. Scanning electron micrographs of the epigynum (A-E), and male pre-spiracular

bump and pre-spiracular hairs (F-I). A, Female of Anasaitis, ventral view. B-C,
Female of Sidusa. D-E, Female of Chapoda. F-G, Male of Bryanattus keyserlingi

comb. nov.. H-I, Male of Cobanus mandibularis comb. nov..




Figure. 2.7. Structures of left male palps (A-C) and female genitalia (C-D). A, Agobardus sp.
male palp, ventral view. B, Agobardus sp., male palp, retrolateral view. C,

Agobardus sp., RTA. D, Chapoda sp., female genitalia, dorsal view. E, Chapoda

sp., secondary spermathechae, dorsal view.
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Figure. 2.8. Scanning electron micrographs of the male endites. A, Cobanus mandibularis

comb. nov.. B, unknown euophrine. C, Chapoda. D, Sidusa. E, Antillattus

cambridgei. F, Bryanattus keyserlingi comb. nov..
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Figure. 2.9. Scanning electron micrographs of the male palp. A, Anasaitis. B, Agobardus. C,

Compsodecta. E, Bryanattus

9

Cobanus mandibularis comb. nov.. D, Sidusa. D

keyserlingi comb. nov.. F, Antillattus cambridgei.




Figure. 2.10. Scanning electron micrographs of the male palp. A, Anasaitis. B, Cobanus

mandibularis comb. nov.. C, Compsodecta darlingtoni. D, Bryanattus
keyserlingi comb. nov.. E, Truncattus flavus. F, Antillattus cambridgei. G,

Chapoda sanlorenzo. H, Sidusa sp. 1, Popcornella sp.
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Figure. 2.11. Bulb of the male palp, ventral view. A, Marma. B, Sidusa. C, Pensacolatus
darlingtoni comb.nov.. D, Petemathis portoricensis. E, Truncattus flavus. F,
Pensacola signata. G. Agobardus. H, Cobanus multidentatis sp. nov.. 1,

Antillattus cubensis.
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Figure. 2.12. Scanning electron micrographs of the male palp. A and D, Corythalia. B

Agobardus. C, Antillattus cambridgei. E, Chapoda. F, Compsodecta.
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Figure. 2.13. Scanning electron micrographs of the male palp. A, Popcornella. B-C, Cobanus.
D, Antillattus cambridgei. E, Chapoda. F, Bryanattus keyserlingi comb. nov..
G, unknown euophrine. H, Sidusa. 1, Agobardus.

-90 -



SEM HV: 5.0 KV WD: 14.68 mm
View flold: 230 ym Det: SE
SEM MAG: 1.74 kx  Date(migly): 050819

-

&
L S
[ »
SEM MV 6.0 WY

View fiold: 483 ym
SEM MAG: 853 x  Date{midly): 032819

SEM HV: 5.0 kY WO 1811 mm
View Tieid: T4 pm Det: SE
SEMMAG: S29 kx  Date|midly): 05/30/19

SEM HV: 6.0 W WO 1468 mm
View floid: 48.1 yum Det: SE 10 ym
SEMMAG: 163 hx  Date(midly) DGDG/TH

SEM NV: 60 &V WD: 14.59 mm
Viaw flukd: 62.9 ym Det: SE
SEM MAG: €60 kx  Dutelmiy): 632818

SEM HV: 5.0 %V WO: 18.73 mm
View fleld: 52,4 ym Det: 58 10
SEM MAG: 7.92 kx  Date(midly): 653018

MIRAS TESCAN|

MPEG . LME

SEM MV, 50KV WO: 12.80 mm
Viaw fisid; 123 ym Det: SE
SEMMAG: 136 kx  Dateimidly); 050018

\
UM NV 8.0 kY
View fleid: 183 ym
SEM MAG: 226 kx  Datedmidly): 043119

SEMHV: 508V WO; 18.77 mm
View field. 86.5 um Det: SE
SEM MAG: 4.5 kx| Date(micty): 05019

MIRAS TESCAN|

MPEG - LME

MIRAJ TESCAN|

MPEG - LME

Figure. 2.14. Scanning electron micrographs of the embolus. A-B, Cobanus. C, Popcornella.

D-E, Corithalia. ¥, Chapoda. G, unknown euophrine. H, Antillattus cambridgei.

I, Anasaitis.

-9 -



Figure. 2.15. Male embolus. A, Compsodecta. B, Pensacola signata. C, Bryanattus gen. nov..

D, Agobardus. E-F, Cobanus.
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Figure. 2.16. Scanning electron microscopy images of the internal epigynum. A and H,

Popcornella. B and E, Sidusa. C, G and 1, Chapoda. D-F, Corythalia.
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Figure. 2.17. Female internal genitalia, dorsal view. A, Agobardus. B, Bryanattus. C,

Truncattus. D, Cobanus. E, Sidusa. F, unknown euophrine.
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2.2 Results
2.2.0 Morphological reconstruction and phylogenetic signal

The final dataset resulted in a matrix with 125 characters (23 uninformative) scored
for 68 taxa. We surveyed 18 characters from the female genitalia (2 uninformative), 39 from
the male genitalia (4 uninformative), and 68 from the prosoma+abdomen (17 uninformative).
The equal weights analysis resulted in 47 most parsimonious trees with 377 steps [consistency
index (CI) = 0.37, retention index (RI) = 0.83]. The strict consensus of the 47 most parsimonious
trees recovers the monophyly of: Popcornella, Bythocrotus, Corticattus, Sidusa, Paracobanus,
Cobanus, Mexigonus, Agobardus, Petemathis, Caribattus, Compsodecta (including Allodecta),
Pensacola, Pensacolatus, Antillattus, Truncattus and Bryanattus gen. nov. (Fig. 2.18).
Additionally, the strict consensus recovered the Antillattus clade, although with poor resolution,
and included Pensacola. Antillattus (sensu Zhang and Maddison, 2015) comprises three groups
of species. We will call them the Antillattus group, Bryanattus gen. mov. group and
Pensacolatus group and they will be discussed in detail in the next chapter.

The parsimonious trees obtained under the implied weights (k) analysis also recovered
the Antillattus clade to include the genus Pensacola (see figure 2.19). Considering the stability
of the results, the trees obtained in the implied weights analyses with different values of &
showed some differences in topological positions and steps in contrast to the tree from the equal
weights analysis (table 2.4). The genus Caribattus is recovered with poor resolution as a sister
group of the genera Bythocrotus and Compsodecta, while Agobardus and Corticattus are also
recovered with poor resolution as a sister group to Mexigonus and the Sidusa-Cobanus clade.
The trees found under other concavity values and under equal weights are used to discuss the
robustness of the genera and clades. All genera are strongly supported by jackknife, resampling
analysis and Bremer support values (Fig. 2.19). The sensitivity to weighting regimes is
summarized in the working hypothesis tree (Fig. 2.19).

The analyses using the prosoma+abdomen and the palp character subset resulted in
102 [146 steps; consistency index (CI) = 0.45, retention index (RI) = 0.88] and 107 [122 steps;
consistency index (CI) = 0.41, retention index (RI) = 0.85] parsimonious trees. The
prosoma+abdomen subset consensus tree strongly recovers the monophyly of: Bythocrotus,
Corticattus, Cobanus, Mexigonus, Bryanattus, Agobardus, Pensacola and Antillattus. The
consensus trees from the palp and prosoma+abdomen character subsets differ in topology. The
palp character subset strongly recovers the monophyly of: Popcornella, Bythocrotus,
Corticattus, Sidusa, Truncattus, Petemathis, Pensacola, Pensacolatus and Antillattus. The

genus Compsodecta (without Allodecta) is recovered with low support. Thirteen characters with
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a retention of 100 appeared on the prosoma+abdomen subset tree, and eleven appeared in the
palp subset character tree.

Finally, the epigynum character subset resulted in 126 parsimonious trees with 55 steps
[consistency index (CI) = 0.45, retention index (RI) = 0.85] and only recovered the monophyly
of the genera Sidusa and Paracobanus gen. nov. Six characters with a retention of 100 appeared

on the epigynum subset tree.

2.2.1 col

For COI, the alignment resulted in 1270 sites. The results from the ML analyses are
summarized in figure 2.20. The best ML tree found has an InL -9843.776262. The genera
Bythocrotus, Mexigonus, Petemathis, Bryanattus gen. nov. and the Sidusa-Cobanus clade are
recovered with high bootstrap support (> 70%). The genera Agobardus, Compsodecta,
Truncattus and Antillattus are recovered with low bootstrap support (<70%). The Antillattus
clade is recovered with low bootstrap support, and the genus Pensacolatus is not monophyletic.
The TNT analysis found 54 equally parsimonious trees (Tree length=2026, CI: 0.32, RI: 0.38).
The strict consensus tree recovered the genera Bythocrotus, Petemathis, Mexigonus,
Bryanattus, Antillattus and the clade Sidusa-Cobanus with high levels of support (bootstrap >
70%). As in the ML analysis, the genera Agobardus, Compsodecta and the Antillattus clade
were all recovered with low support (<70%), but Truncattus and Pensacolatus are not

monophyletic.

2.2.2 168

For 168, the sequence alignment resulted in 641 sites (2069 internal gaps). The results
from the ML analyses are summarized in figure. 2.21. The best ML tree found has an InL -
6792.384803. The genera Corticattus, Agobardus, Bythocrotus, Petemathis, Truncattus,
Bryanattus and the Sidusa-Cobanus clade are strongly supported (> 75%) by the ML bootstrap
analysis. The TNT analysis found 8 equally parsimonious trees (Tree length=1471, CI: 0.33,
RI: 0.42). The strict consensus tree recovers the genera Agobardus, Bythocrotus, Mexigonus,
Truncattus, and Bryanattus, and the Sidusa-Cobanus clade as monophyletic with high levels of

support (bootstrap > 70%).

2.2.3 288
For 28S, the alignment resulted in 1180 sites (2302 internal gaps). The results from

the ML and MP analyses are summarized in figure. 2.22. The best ML tree has an InL of -
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8077.010867. The analysis recovered the monophyly of Mexigonus, Popcornella,
Compsodecta, Bythocrotus, Agobardus, Bryanattus, Petemathis and the Sidusa-Cobanus clade
with high levels of clade support (bootstrap < 70%). Pensacolatus, Truncattus, Cobanus,
Antillattus and Corticattus are paraphyletic. The TNT analysis found 1 parsimonious tree (Tree
length=1395, CI: 0.43, RI: 0.58). The monophyly of Bythocrotus, Petemathis, Popcornella,
Bryanattus, Compsodecta, Agobardus and the Sidusa-Cobanus clade are recovered with strong
support (bootstrap >70%). As in the ML analysis, Pensacolatus, Truncattus, Cobanus,

Antillattus and Corticattus are paraphyletic.

2.2.4 All genes combined (COL, 16S, 28S)

The combined molecular dataset consisted of 3089 sites (17955 internal gaps). The
results of the hypothesis tests of constrained vs unconstrained trees are given in table 2.5. The
unconstrained tree (fig. 2.23) displays a more likely topology than the constrained tree,
unsupporting the monophyly of Pensacolatus. From here on we refer to the trees resulting from
the unconstrained topology. The Antillatus clade is recovered as monophyletic and this is
strongly supported (ML, bootstrap > 70%). The phylogeny suggests that the Antillattus clade
is sister to other Caribbean (e.g. Agobardus, Compsodecta, Popcornella) and continental clades
(e.g. Cobanus, Sidusa), but these nodes are poorly supported. Within the Antillattus clade, the
relationships between genera are poorly supported (ML, bootstrap < 70%). For example,
Petemathis is resolved as sister to Truncattus (Bryanattus (Pensacolatus+Antillattus) with low
support (ML, bootstrap < 70%). Antillattus (Pensacolatus+Bryanattus) is recovered with low
support (ML, bootstrap < 70%). The consensus tree of unconstrained BI analysis differed from
the ML tree. All genera were recovered as monophyletic except Cobanus. The deeper nodes
had stronger support via BI than by ML. For example, the genus Bryanattus is resolved as the
sister taxon of (Pensacolatus+Antillattus), and this relationship is strongly supported (pp >
0.95). Similarly, Petemathis is resolved as the sister taxon of Truncattus (Bryanattus
(Pensacolatus+Antillattus) with low support (pp < 0.95). The result of the BI analysis also
strongly supports the Agobardus clade and their internal relationships (pp > 0.95).

2.2.5 Total evidence

Our combined evidence (total evidence) resulted in 3217 sites (41646 internal gaps)
that produced consistent phylogenetic estimates. In contrast with the trees inferred separately
from morphological and molecular datasets (combined and individual loci), the total evidence

tree has consistently strong nodal support and recovered both genera and clades as
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monophyletic. The MP, BI and ML trees were mostly congruent and recovered the genera
Popcornella, Corticattus, Agobardus, Bythocrotus, Caribattus, Paracobanus gen. nov.,
Cobanus, Sidusa, Pensacola, Mexigonus, Petemathis, Truncattus, Bryanattus, and Antillattus
and the Sidusa-Cobanus clade with high support (see, figs. 2.24-2.26). Nevertheless, some
differences were observed between trees. The monophyly of the genus Pensacolatus was
support by BI and ML. From the MP analysis, the constrained hypothesis (a cost of 2 steps)
seems to have evidence that is almost as good as the most parsimonious hypothesis, supporting
the monophyly of Pensacolatus (fig. 2.27). The low RFD value supports forcing Pensacolatus
to be monophyletic as the most parsimonious hypothesis (see table 2.6). From here on, in
addition to the MP consensus tree resulting from the constrained topology. Both ML and MP
recovered the Agobardus clade, but little support, while the BI analysis recovered the same
clade with strong support. The genus Caribattus changed position within the phylogeny
depending on the type of analysis. Both ML and BI positioned Caribattus close to Mexigonus,
Pensacola and the Sidusa-Cobanus clade (figs. 2.24, 2.25), whereas MP positioned Caribattus
close to the Agobardus clade. However, the position of Caribattus within all phylogenies lacks

strong support.

Table 2.2. MP (k=17 and equal weights) morphological synapomorphies and mapping of
morphological character changes on DNA+ morphology MP, ML and BI trees.

Morphology DNA+ Morphology
equal weights k=17 ML BI MP
Caribattus 29-1,59-1,93-2 29-1,59-1,93-2 29-1,59-1,93-2 29-1, 59-1 29-1, 59-1

Corticattus

3-0, 4-0, 7-0, 21-1,
29-1, 41-0, 46-0, 57-
2, 62-0, 63-0, 65-0,
69-1, 76-0, 80-1, 87-
0, 91-1, 92-0, 95-1,
99-1, 101-0, 102-4,
103-2, 105-2, 114-1,
115-0, 116-1, 117-2

7-0, 21-1, 29-1, 46-0,
62-0, 63-0, 65-0, 69-1,
80-1, 91-1, 92-0, 95-1,
101-0, 102-4, 114-1,
117-2

3-0, 7-0, 29-1, 41-0,
46-0, 76-0, 80-1, 92-0,
99-1, 102-4, 115-0,
116-1,117-2

7-0, 21-1, 29-1, 41-0,
46-0, 57-2, 62-0, 63-0,
65-0, 80-1, 87-0, 91-1,
95-1, 116-1, 117-2

7-0, 29-1, 41-0, 46-
0, 57-2, 62-0, 63-0,
65-0, 80-1, 87-0, 91-
1,95-1,116-1,117-2

Mexigonus

2-0, 6-0, 7-0, 75-1,
80-1, 109-2

6-0, 7-0, 75-1, 80-1

2-0, 6-0, 7-0, 75-1, 80-
1

6-0, 7-0, 75-1, 80-1,
86-1

2-0, 6-0, 7-0, 75-1,
80-1, 86-1

Pensacola

53-1, 56-2, 85-1, 90-
0, 91-1, 95-1, 103-2,
105-0

53-1, 56-2, 85-1, 91-1,
95-1, 103-2, 105-0

44-1, 48-1, 50-1, 53-1,
56-2, 69-1, 71-1, 73-1,
74-1, 85-1, 91-1, 95-1,
100-1, 103-2, 105-0

44-1, 45-1, 48-1, 50-1,
53-1, 56-2, 85-1, 90-0,
91-1,95-1, 103-2

44-1, 45-1, 48-1, 50-
1, 53-1, 56-2, 59-1,
69-1, 71-1, 73-1, 74~
1, 85-1, 91-1, 95-1,
100-1, 105-0

Popcornella

2-0, 84-0, 87-2, 123-
1

2-0, 84-0, 87-2,123-1

2-0, 84-0, 87-2,123-1

2-0, 84-0, 87-2,123-1

2-0, 84-0, 87-2, 123-
1

Agobardus clade

NON

NON

86-0

NON

56-0,102-3
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Agobardus

32-1, 39-1, 41-2, 45-
1, 57-2, 64-1, 65-2,
99-1, 102-3, 116-1,
121-0

4-1, 32-1, 39-1, 45-1,
64-1, 65-2,121-0, 125-
1

17, 32-1, 39-1, 41-0,
57-2, 64-1, 65-2, 99-1,
121-0, 125-1

32-1, 39-1, 41-2, 64-1,
65-2,99-1,121-0

41-0, 64-1, 65-2, 99-
1,117-0,121-0

Bythocrotus 14-1, 29-1, 42-1, 75- | 14-1, 29-1, 42-1, 75-1, | 14-1, 29-1, 42-1, 101- | 14-1, 29-1, 42-1, 76-0, | 14-1, 29-1, 42-1, 90-
1, 76-0, 101-0, 102- | 76-0, 101-0, 102-1, | 0,102-1,103-0,120-2, | 80-1, 101-0, 102-1, | 0,101-0,102-1,103-
1,103-0, 123-2 103-0, 123-2 123-2 103-0, 120-2, 123-2 0,120-2,123-2
Compsodecta 5-0,48-1,72-1,73-1, | 5-0,48-1,72-1,73-1 5-0, 48-1, 72-1, 73-1, | 5-0, 48-1, 72-1, 73-1, | 5-0, 48-1, 72-1, 73-
74-1, 90-1 74-1, 90-1 74-1 1, 74-1, 90-1
Antillattus clade 21-1,32-1, 39-1, 45- | 69-1,100-1, 119-1 90-1,100-1, 118-1 100-1 100-1

1, 69-1, 74-1, 90-1,
100-1, 118-1, 119-1

Antillattus

41-2, 46-2, 47-2, 51-
1, 56-2, 68-1, 74-2,
100-0, 103-0, 109-2

46-2, 47-2, 51-1, 56-2,
68-1,74-2,100-0, 103-
0,109-2

41-2, 46-2, 47-2, 51-1,
56-2, 68-1, 74-2, 100-
0,101-0, 103-0, 109-2

41-2, 46-2, 47-2, 51-1,
56-2, 68-1, 74-2, 100-
0,101-0, 103-0, 109-2

29-0, 41-2, 43-0, 46-
2, 47-2, 51-1, 56-2,
68-1, 74-2, 100-0,
103-0, 109-2

Bryanattus

29-1, 43-1, 50-1, 93-
2,115-0,118-0

29-1, 43-1, 50-1, 93-2,
115-0, 118-0

115-0,118-0, 121-0

67-1,
121-0

115-0, 118-0,

67-1, 115-0, 118-0,
121-0

Pensacolatus

29-1, 43-1, 55-1, 94-
0

29-1,43-1,55-1,94-0

17-0, 21-0, 59-1, 70-1,
86-1,94-0

59-1,70-1, 94-0

59-1,70-1, 94-0

Petemathis

4-0,18-1,19-1,33-1,
34-1, 41-1, 42-0, 69-
0, 75-1, 76-0, 105-0,
119-0, 120-1, 121-0

4-0, 42-0, 69-0, 75-1,
76-0, 105-0, 119-0,
120-1

4-0, 18-1, 19-1, 33-1,
34-1,76-0,120-0, 121-
0

4-0, 18-1, 19-1, 33-1,
34-1,75-1,120-0, 121-
0

4-0, 18-1, 19-1, 33-
1, 34-1, 76-0, 120-0,
121-0

Truncattus

22-0, 41-0, 42-0, 57-
2, 74-0, 80-1, 83-2,
87-2, 88-2

57-2,83-2,87-2,88-2

22-0, 83-2, 87-2, 88-2

22-0, 83-2, 87-2, 88-2

22-0, 83-2, 87-2, 88-
2

Sidusa-Cobanus

Clade

21-1, 22-0, 62-2, 63-
3, 64-1, 65-2, 66-1,
101-0, 109-2

17-1, 21-1, 32-1, 62-2,
63-3, 64-1, 65-2, 66-1,
101-0

22-0, 64-1, 66-1

17-1, 21-1, 62-2, 63-3,
64-1,65-2,66-1,101-0

62-2, 63-3, 64-1, 65-
2,66-1

Cobanus 31-0, 34-1, 35-1, 36- | 34-1, 35-1, 36-0, 37-1, | 34-1, 35-1, 36-0, 37-1, | 31-0, 34-1, 35-1, 36-0, | 34-1, 35-1, 36-0, 37-
0, 37-1, 38-1, 45-2, | 38-1, 452, 46-2, 47-2, | 38-1,45-2, 46-2, 47-2, | 37-1,38-1,45-2, 46-2, | 1, 38-1, 45-2, 46-2,
46-2,47-2, 48-1,56- | 48-1, 56-2, 75-2, 103 | 48-1,56-2, 74-2, 752, | 47-2, 48-1, 56-2, 74-2, | 47-2, 48-1, 56-2, 75-
2, 75-2, 1030, 121- | 0,121-0, 1231 121-0, 1231 752, 103-0, 121-0, | 2,103-0, 121-0, 123-
0,123-1 123-1 1

Paracobanus 59-1, 711, 90-1, | 2-1, 59-1, 71-1, 90-1, | 59-1,71-1,90-1, 117-1 | 59-1, 71-1, 74-0, 90-1, | 2-1, 59-1, 71-1, 74-
117-1 117-1 117-1 0,90-1, 117-1

Sidusa 91-1,93-0, 95-1, 99 | 39-1, 91-1, 93-0, 95-1, | 39-1,99-2, 1020, 105- | 91-1, 93-0, 95-1, 99-2, | 91-1,93-0, 95-1, 99-
2,102-4,103-2,105- | 99-2, 1024, 1032, | 0,116-2 1024, 103-2, 105-0, | 2,102-4,105-0, 114-
0,114-1, 116-2 105-0, 114-1, 116-2 114-1,116-2 1,116-2

Table 2.3. MP total evidence morphological synapomorphies under ACCTRAN and
DELTRAN optimization.
ACCTRAN DELTRAN
Caribattus 20-1,59-1, 125-1 20-1,59-1,93-2
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Corticattus 7-0, 29-1, 41-0, 46-0, 57-2, 62-0, 63-0, 65-0, 69- | 7-0,17-1,21-1,29-1,41-0, 46-0, 57-2, 62-0, 63-0, 65-
1, 76-0, 80-1, 87-0, 91-1, 92-0, 95-1, 102-4, 114- | 0, 69-1, 80-1, 87-0, 91-1, 95-1, 102-4, 103-2, 114-1,
1,116-1,117-2 116-1, 117-2

Mexigonus 2-0, 6-0, 7-0, 75-1, 80-1, 86-1 2-0, 6-0, 7-0, 75-1, 80-1, 86-1

Pensacola 44-1,45-1, 48-1, 50-1, 53-1, 56-2, 59-1,69-1, 71- | 44-1, 45-1, 48-1, 50-1, 53-1, 56-2, 59-1, 69-1, 71-1,
1,73-1,85-1,91-1,93-1,95-1,100-1, 103-2, 104- | 73-1, 74-1, 85-1,91-1, 95-1, 100-1, 103-2, 105-0
0, 114-1, 116-1, 124-0

Popcornella 2-0,81-1, 84-0, 87-2, 121-1, 123-1 2-0, 84-0, 87-2,92-1, 123-1

Agobardus clade 56-0,102-3 56-0,102-3

Agobardus 41-0,47-1, 64-1, 65-2, 115-0, 118-0, 121-0 17-1, 32-1, 39-1, 41-0, 64-1, 65-2, 93-2, 99-1, 118-0,

121-0

Bythocrotus 14-1,29-1, 42-1, 48-0, 90-0, 101-0, 102-1, 103-0, | 14-1,29-1,42-1, 76-0, 90-0, 101-0, 102-1, 120-2, 123-
120-2, 123-2 2

Compsodecta 5-0,49-1, 72-1, 73-1, 104-0 5-0,48-1, 72-1, 73-1, 74-1

Antillattus clade 21-1,40-1, 69-1, 74-1, 86-1, 93-0, 100-1, 119-1 100-1

Antillattus 29-0,41-2,43-0,46-2,47-2,51-1, 56-2,68-1, 74- | 41-2,46-2,47-2,51-1, 56-2, 68-1, 74-2, 100-0, 101-0,
2,100-0, 101-0, 103-0, 109-2 109-2

Bryanattus 67-1,93-2,115-0, 118-0, 121-0 29-1, 43-1,50-1, 67-1,93-2, 115-0, 118-0, 121-0

Pensacolatus 17-0,21-0, 32-0, 39-0, 59-1, 70-1, 94-0, 120-1 29-1, 42-1, 59-1, 70-1, 86-1, 93-0, 94-0

Petemathis 4-0, 18-1, 19-1, 33-1, 34-1, 69-0, 75-1, 76-0, 119- | 4-0, 18-1, 19-1, 33-1, 34-1, 40-1, 74-1, 75-1, 76-0,
0,120-1,121-0 105-0, 120-1, 121-0

Truncattus 22-0, 40-0, 74-0, 83-2, 87-2, 88-2 22-0, 69-1, 83-2, 87-2, 88-2, 119-1

Sidusa-Cobanus Clade 2-0, 21-1, 32-1, 62-2, 63-3, 64-1, 65-2, 66-1, 68- | 16-1,21-1, 62-2, 63-3, 64-1, 65-2, 66-1, 115-2, 120-2
1,106-1, 112-1, 115-2, 120-2

Cobanus 34-1,35-1,36-0,37-1 ,38-1, 45-2, 46-2,47-2,48- | 2-0,34-1,35-1,36-0,37-1,38-1,45-2,46-2,47-2, 48-
1,56-2,74-2,75-2,103-0, 121-0, 123-1 1,56-2, 68-1, 74-2, 75-2, 103-0, 106-1, 112-1, 118-1,

121-0, 123-1

Paracobanus 2-1,59-1, 68-0, 71-1, 74-1, 90-1, 117-1 59-1,71-1, 74-1,90-1, 106-1, 112-1, 117-1, 118-1

Sidusa 91-1, 93-0, 95-1, 99-2, 102-4, 103-2, 105-0, 112- | 2-0, 68-1,91-1, 93-0, 95-1, 99-2, 102-4, 103-2, 105-0,
0,114-1,115-1,116-2,118-0 114-1, 116-2

Table 2.4. Summary statistics from the equal weights and implied weighting analyses. k:
concavity constant, N: number of most parsimonious trees, L: tree length, CI:

consistency index, RI: retention index.

tree steps CI RI
equal weights 47 377 0.37 0.83
k=3 1 382 0.37 0.83
k=5 1 380 0.37 0.83
k=7 1 380 0.37 0.83
k=9 1 378 0.37 0.83
k=11 1 378 0.37 0.83
k=15 1 378 0.37 0.83
k=17 1 377 0.37 0.83
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k=25 1 377 0.37 0.83
k=100 1 377 0.37 0.83

Table 2.5. Likelihood heterogeneity test (LHT) results and Bayes factors (BF) are from tests
against the unconstrained topology. Positive values indicate greater support for the
hypothesis (constrained topology). For BF, values between 0-2 indicate no evidence
of a difference, 2—6 indicate substantial evidence for a difference, 6-10 indicates
strong evidence for a difference and >10 indicates decisive evidence for a difference
in the likelihood of the topologies (Kass and Raftery, 1995). Asterisks indicate a

monophyletic grouping that is not rejected.

Marg. Log Lik. Evidence against constraint
ML Unconstrained H, -26072.460786
Pensacolatus Constrained H;* -26077.942041 10.94* df=1, P=0.001
BI Unconstrained Hy -24981.08
Pensacolatus Constrained H;* -24988.65 BF=15.14* | substantial evidence

Table. 2.6. Relative fit difference (RFD) of alternative phylogenetic hypotheses found using
constrained searches. C = sum of fit of characters contradicting most parsimonious

tree; F'= sum of fit of characters favoring most parsimonious tree.

Constrained Fit C F C/F RFD
Pensacolatus 50156462 7321898 7412924 0. 987720 0.0122793
Unconstrained | 50110949 - - - -
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Figure 2.20. Summary of ML and MP analyses on the COI tree from the ML analysis.
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Figure 2.21. Summary of ML and MP analyses for 16S. Tree shown is the best tree from the
ML analysis.
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Figure 2.22. Summary of ML and MP analyses on the 28S tree from the ML analysis.
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Figure 2.23. Summary of ML, MP and BI analyses of all genes combined (COI, 16S, 28S)
using the constraint tree from the ML analysis.
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Figure 2.24. The best tree from Bayesian analysis on the combined morphological and

molecular datasets (morphology, 28S, 16S and COI).
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Figure 2.25. ML tree from the combined morphological and molecular datasets (morphology,
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2.3 Discussion
2.3.0 Phylogenetic inference

Our study was designed to evaluate the monophyly of the Antillattus clade and explore
the relationship between its genera. Nevertheless, we are aware that limited sampling leads to
sensitive topologies (Cabra-Garcias and Hormiga 2020) and that the inclusion of more species
and data will affect the structure of our phylogeny.

In addition, the exclusive use of molecular characters can result in a lack of
morphological sense to general groups with morphologically different taxa (Cabra-Garcias and
Hormiga 2019; Kluge 2004 2009). Although morphological characters were dramatically
outnumbered by DNA data, they were phylogenetically informative and resolved the
relationships between taxa quite well. Zhang and Maddison (2015) also included morphological
evidence, but their morphology tree poorly resolved. Based on retention index value, our
character subset analysis shows a good phylogenetic signal from our morphological characters.

Previously, the only morphological phylogeny that included the genera Caribattus
Bryant (1950) and Allodecta Bryant (1950) was the PhD thesis of G. Bodner (2002). Their
preferred cladogram recovered Caribattus as sister to Euryattus bleekeri (Doleschall 1859), and
Allodecta is nested with Bathippus Thorell (1892) and Cobanus F. O. Pickard-Cambridge
(1900). In our study, the genus Caribattus appears to be more closely related to the Agobardus
clade, and Allodecta is nested within Compsodecta. We believe that the instability of Caribattus
is a product of missing data (Kearney 2002), search heuristics (Zhou et al. 2018) and a lack of
molecular data.

Zhang and Maddison (2015) found two possibilities of the relationship of the
Antillatus clade to the [whatever group you want to use here]: 1) the Agobardus clade is sister
to the Antillattus clade; 2) the Pensacola-Mexigonus clade is sister to the Antillattus clade. Our
favored hypothesis shows the Agobardus clade as sister to the Antillattus clade and the
Pensacola-Mexigonus clade as sister to the Agobardus clade + Antillattus clade.

The results obtained under ML, BI and MP total evidence analytical approaches show
some congruence with one another. Our analyses recover the Sidusa-Cobanus clade,
contradicting more recent hypotheses, resulting in the transfer of Cobanus to Sidusa. We found
that the Sidusa-Cobanus clade is recovered based on two unambiguous synapomorphies:
metatarsus with 2-2-2 macrosetae (char. 64-2 and pre-spiracular bump present (char. 66-1).

The Antillattus clade is recovered to include the genera Petemathis, Truncattus,
Pensacolatus and Bryanattus gen. nov. Within our dataset, the Antillattus clade is supported

by one homoplasious synapomorphy (table 2.2), the development of the embolus in relation to
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the distal tegular lobe. However, the addition of new taxa may preclude this character from
being a synapomorphy of the Antillattus clade.

Our analysis of total evidence and all genes combined differed in the placement of
Truncattus and Petemathis. In the molecular phylogeny and the total evidence phylogeny of
Zhang and Maddison (2013, 2015), Truncattus is recovered as a sister group of Antillattus,
while Petemathis is recovered as a sister group of Truncattus + Antillattus. Our combined
molecular analysis yielded similar results to those obtained by Zhang and Maddison (2013,
2015) and recovered Truncattus as a sister group of Antillattus with strong support (pp = 0.99).
The working hypothesis considering all of the evidence contradicts these results and recovers
Truncattus as the sister taxon of Petemathis with low support values (MP-bootstrap = 0.66; pp
=0.8).

We believe that the recovery of the Petemathis+Truncattus clade is a product of
combining the morphological and molecular data. Previous studies have shown that
morphological characters can have a disproportionately large effect on total evidence
phylogenetic analyses, changing both topology and support, thus affecting concomitant
taxonomic decisions (de Sa et al. 2014; Mirande 2017; Sanchez-Pacheco et al. 2018; Cabra-
Garcias and Hormiga 2019). The phylogenetic hypothesis obtained from our data are
inconclusive; however, they minimize the number of transformation events required to explain
the character states as hypotheses of homology (Cabra-Garcias and Hormiga 2019; Farris 2008;
Freudenstein 2005).

Finally, we have provided evidence and a preconceived idea that the genus
Pensacolatus is monophyletic. We acknowledge that broader molecular sampling is necessary
for subsequent studies. The molecular and total evidence phylogenetic reconstructions proposed
by Zhang and Maddison (2013, 2015) recovered Antillattus applanatus (here transferred to
Pensacolatus) as closely related to Antillattus gracilis and A. cambridgei, away from its
presumed sister species Antillattus darlingtoni, A. maxillosus and A. scutiformis. The
monophyly of Pensacolatus is not recovered in the tree inferred from the unconstrained
combined molecular dataset and the unconstrained MP total evidence analysis (fig. 2.27), and
our constrained ML and BI molecular are less likely than unconstrained. However, our analyzes

of total evidence found that Pensacolatus is monophyletic.

2.3.1 Cheliceral teeth evolution
The chelicerae are one of the most used structures in phylogenetic analysis and

taxonomy of spiders (Azevedo et al. 2018; Cabra-Garcia and Brescovit 2016; Ramirez 2014;
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Zhang and Maddison 2015). In salticids, the morphological characters typically involve a
retromarginal and promarginal tooth count; cheliceral size; stridulatory organs and presence or
absence of ornamentations (Bryant 1940, 1943, 1950; Simon 1903; Zhang and Maddison 2015).
We coded and mapped these characters within the molecular phylogeny and total evidence tree
and found that they can be very informative.

Simon (1903) introduced the pluridentati, unidentati and fissidentati based on the
retromarginal teeth. This classification system was the basis for the elaboration of the characters
used to date to refer to the dentition of the promarginal and the retromarginal teeth i.e. 1 tooth;
1 bicuspid tooth; multiple cusps. However, a character can be more informative if analyzed
independently (Sereno 2007). We separated the teeth into serially homologous structures under
a topological equivalence criterion.

Azevedo et al. (2018) also used this approach with much more informative results.
Ramirez (2014) showed that coding only the number of teeth (regardless of homology of each
tooth) was ‘highly incongruent with the phylogenetic tree’. An overview of the cheliceral teeth
within euophryines is given in figure 2.2. We found that the female and male paturon
promarginal tooth III first appears within Antillattus (char. 10 [state 1], char. 25 [state 1]). The
presence of three or more promarginal teeth is scored as present in basal groups of Salticidae
(e.g. Lyssomaninae). This condition can also be scored as present within Amycoida,
Marpissoida and Saltafresia. This indicates that it is a plesiomorphic state that has arisen and
been lost several times during the evolution of Salticidae.

The male retromarginal tooth II appears at least four or six times independently. Within
the Agobardus clade, retromarginal tooth II appears in Agobardus, and is then lost in
Compsodecta and Bythocrotus (fig. 2.29). Similarly, in the Antillattus clade, the retromarginal
tooth II appears in Petemathis and Dominican Republic Truncattus, is lost in Cuban Truncattus
and Pensacolatus, and returns in Bryanattus and Antillattus (fig. 2.29). For example, basal
groups, such as Onomastus, Asemonea, and Lyssomanes are pluridentati, indicating that this is
a pleisomorphic trait, but within Amicoida and Saltafresia, the character state is present in some
groups and lost in others.

Another character we examine is whether the teeth are fused on a common base or are
independent (char. 21 and char. 29), or bicuspid or multicuspid (char. 22 and char. 30) (fig.
2.28). The fusion of the teeth appears to be a condition that has evolved within Amycoida and
Saltafresia, appearing and disappearing many times within Euophriyni. We found that teeth

appeared fused distally in relation to the base of the fang. This suggests that there may have
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been a migration of the retromarginal teeth post-fusing. The genus Antillattus supports this
hypothesis. 4. cambridgei presents what we call incomplete fusion of the retromarginal teeth.
A loss of teeth has occurred in a different sense within Cobanus. The retromarginal
teeth I, II and III (char. 31-0, 32-0, 33-0) have been lost among Cobanus species including C.
extensus, and only teeth IV and V, closest to the base of the fang, are present. The loss of some
retromarginal teeth is observed in other groups within Salticidae. For example, within Hentzia,
teeth I, II and III are lost. The taxonomic distribution of retromarginal tooth count,
retromarginal tooth fusion and their topological position indicates that we should expect high
levels of homoplasy in that character system. However, the system still retains strong

phylogenetic signal (RI between 0.70 and 100).

2.3.2 Palp evolution

The male palp morphology provides the largest suite of characters for study and
traditional description in Salticidae. The taxonomic history for these character sets can be
divided into before and after Proszynski (1976). Although male genitalia are commonly used
in spider phylogenetic systematics, it can be extremely difficult to establish homologies of the
palpal sclerites across diverse taxa (Azevedo et al. 2018; Hormiga 1994ab; Ramirez 2014). For
example, Ramirez (2014) does not discern separate homology correspondences for a dorsal
apical tibial apophysis, an RTA displaced to a dorsal position, or a dorsal subprocesses of a
complex RTA. The same happens when establishing a homology of the conductor within
spiders (Ramirez 2014).

We collected an extensive number of palpal characters (39 characters). One of these is
an apomorphy in Salticoida, the endite having an anterior-lateral cusp (fig. 2.30). Our analysis
shows that it has independently evolved at least four times. We focus the remaining discussion
on the tibia and the palpal bulb. The reader should refer to Ramirez (2014) for further discussion
on the ontogeny and homology of palpal elements. An overview of the palp within euophryines

and its landmarks is given in figure 2.7 A-C.

Tibia and VTA: Within euophryines, the male palpal tibia is usually quasi-cylindrical
and generally with an RTA, although in some species it has a VTA and/or PTA. In Compsodecta
and Bytocrottus, the tibia is modified to have a globose appearance, ridges or has a subtriangular
appearance. The tibiae of the members of the Antillattus clade are characteristically cylindrical,
without a PTA and with simple RTA, ranging from short to long. A VTA (fig. 2.31) appears in

Truncattus and Petemathis and then is lost in some Pensacolatus species and re-appears in
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others, to finally be lost in Antillattus and Bryanattus. As in Zhang and Maddison (2015), the
VTA can arise and be lost within some clades e.g. Anasaitis-Corythalia and the Antillattus

clade.

pTL: Ramirez (2014) considers the tegular lobe a locking mechanism that can fits an
opposing lobe on a subtegulum (see Griswold et al. 2005: char. 116; Ramirez 2014, fig. 143A,
B). In Salticidae, the tegular lobe (according to Ramirez 2014) is scored as present in the basal
genus Portia and absent in Plexippus. The tegular lobe proposed by Zhang and Maddison
(2015) is not homologous to the structure proposed by Ramirez (2014). For Zhang and
Maddison (2015), the tegular lobe is a proximal projection of the tegulum onto the tibia that not
locked with the subtegulum. Edwards (2015), following Galiano (1994), divided the tegular
lobe into a proximal prolateral lobe and a proximal retrolateral lobe. However, it is complicated
to consider proximal prolateral lobe and a proximal retrolateral lobe in groups where this
structure is as wide as the tegulum (e.g. Truncattus, Popcornella) or where the lobe is more
toward the medial area of the tegulum (e.g. Corythalia). Here, we refer to the tegular lobe as
the proximal tegular lobe (pTL).

The pTL is found in basal Salticidae. In Onomastus, the tegulum ends in a thin and
curved tegular apophysis. Within Spartaeinae, the pTL is present in some species (e.g. Portia
fimbriata). In Salticoida, the character is scored as present some groups. For example, within
Agoriini, the pTL appears in Agorius. Within the tribe Baviini, the character appears within
Bavia and Stagetillus. Piranthus likely has a pTL, but there are no known male specimens. The
pTL also appears within the tribe Neonini. The pTL has appeared at least five times throughout
our dataset (fig. 2.32).

Edwards (2015) mentioned a relationship between the pTL and VTA that appears to
restrict the rotation of the lobe. Functionally, this would be similar to what Ramirez (2014)
describes; however, this must be tested. We also found that not all species with a pTL had a
VTA. For example, several species of Plexippus, Freya decorata, Chinattus parvulus, Chapoda
gitae, Coryphasia fasciiventris and Naphrys pulex have a pTL but do not have a VTA. By
contrast, Anasaitis placida, Bythocrottus crypticus, Chapoda peckhami and Omoedus brevis

have a VTA but do not have pTL.

pSDL and rTDL: The pSDL and the rSDL are plesiomorphic characters that have been
lost and reappeared multiple times throughout the evolutionary history of Salticidae. In basal

genera like Asemonea, both conditions occur. Most euophryines have a sperm duct loop on the
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retrolateral side of the palpal bulb, and this has been considered an important character to
distinguish euophryines from other Salticoida (Maddison and Hedin 2003; Zhang and
Maddison 2015). Within Euophryini, Amphidraus complexus, Pensacola signata, Varinatina
minuta and Sidusa species all have both a pSDL and an rSDL. However, the rSDL is missing
in some genera, such as Bulolia, Coccorchestes, Sobasina, Marma and Neonella, while the
pSDL is present in a few lineages, including Coccorchestes, Bulolia, Leptathamas and
Corticattus. Within Antillattus, Truncattus, Petemathis and Pensacolatus, the rfSDL occupies
less than half of the bulb width, while in Bryanattus the rSDL occupies more than half of the
bulb width (fig. 2.33).

Embolic disc: The term embolic disc was proposed by Zhang and Maddison (2015) to
refer to the disc-shaped element of the embolus basal process. Ramirez (2014) defines the
embolic basal process as a sclerotized process, continuous with the embolus (Ramirez 2014;
figs. 144A, 156E, 162D, 166D). Throughout Salticidae, the presence of this process is
plesiomorphic and present in basal groups, such as Lyssomaninae and Spartaeinae (Ramirez,
2014). Edwards (2015) defined the embolus base as an expanded basal region of the embolus
that is often different from the tegulum and usually more heavily sclerotized than the embolus
which may or may not be fused to the tegulum. The embolic disc and its characteristic rotation
appear within Euophryini, in some Dendryphantini and Freyina (Zhang and Maddison, 2015;
Edwards, 2015). Unlike other processes, the embolic disc is completely free, which allows it to
rotate on its axis when the embolic hematodochae expands. Evolutionarily, the embolic disc
could be associated with the female window of epigynum. For example, males with embolic
disc have females with window of epigynum. These window of epigynum are designed so that
the embolic disc fits perfectly (e.g. Agobardus, Antillattus, Cobanus, Sidusa). This may be
evidence of genital coevolution, including sexual selection (Eberhard 1985; Hosken and
Stockley 2004), for mechanically feasible copulation and a lock-and-key mechanism to prevent

hybridization (Eberhard 1985; Shapiro and Porter 1989).

2.3.3 Receptacle in copulatory duct evolution

According to Ramirez (2014), entelegynes usually have two pairs of ball-shaped
receptacles, the primary and secondary spermathecae. The primary spermathecae connect to the
fertilization duct and contain Bennett’s gland (see Sierwald 1989, Ramirez 2014). The
secondary spermathecae are blind receptacles with large glandular pores and ducts (Sierwald

1989; Carico and Holt 1964, and Ramirez 2003). Zhang and Maddison (2015) used the term

- 117 -



“accessory gland” to refer to the same structure that Ramirez (2014) describes as secondary
spermathecae. The accessory gland is widely used in Salticidae taxonomy (e.g. Kanesharatnam
and Benjamin 2016; Rubio et al. 2016; Zabka 1987, 1994). The argument for recognizing these
structures as spermathecae is the homology between the gland ducts and the gland duct found
on spermathecae and ducts of many haplogynes (Ramirez 2014, fig. 168B; Cala-Riquelme et
al. 2015, figs 6-7) and Mygalomorphae (Michalik et al. 2005). By this reasoning, character
secondary spermathecae (ch-76) proposed by Zhang and Maddison (2015) does not make sense
because in Salticidae, the secondary spermathecae according to Ramirez (2014) it would be the
accessory gland. We refer to the secondary spermathecae proposed by Zhang and Maddison
(2015) as a receptacle in the copulatory duct according to Ramirez (2014). The receptacle in
the copulatory duct is an expansion of the copulatory duct between the primary and secondary
spermathecae (Ramirez 2014, figs. 173B, 178E, 180A, B, F, 181E, F). Within Salticidae, the
character state is plesiomorphic (Hispo, score 1), and appears in several groups throughout the
phylogeny.

In euophryines, the copulatory duct between the secondary spermathecae and the
copulatory duct receptacle is generally very short. Our results indicate that the copulatory duct
receptacle has appeared at least five times (fig. 2.34). The size of the copulatory duct receptacle
and its position in relation to the primary spermathecae seem to be related: The larger
copulatory duct receptacles are developed over the primary spermathecae or in front of them,

while the smaller ones evolved laterally.
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optimized on our preferred tree (MP).
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Char. 91. Spermophorae, prolateral spermophorae duct loop (pSDL)
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Figure 2.33. The evolution of the prolateral sperm duct loop (char. 91), which can be absent (state 0) or present (state 1). The character is

unambiguous optimized on our preferred tree (MP).
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is unambiguous optimized on our preferred tree (MP).
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2.3.4 Taxonomy
2.3.4.0 Allodecta is synonymous with Compsodecta

Allodecta (fig. 2.36) was originally described by Bryant (1950) as endemic to Jamaica.
She described Paradecta and included P. festiva, P. darlingtoni, P. gratiosa and P. valida;
however, Allodecta maxillaris was considered to belong to a different genus. Zhang and
Maddison (2015) transferred Paradecta to Compsodecta based on modifications to the enlarged
male endites (parallel transverse ridges or flat surfaces or projections), the anterior surface of
the chelicerae and the male palpal tibia, patella and/or femur (small projection, wide extension
or flat surface). The authors also considered Allodecta as a possible Antillattus clade member.
Our analyses are consistent with results of Zhang and Maddison (2015) by recovering
Paradecta as a junior synonym of Compsodecta; however, they contradict the position of

Allodecta as a memer of the Antillattus clade.

We found molecular and morphological evidence that supports Allodecta as a junior
synonym of Compsodecta. The tibia with 2-2-2-2v and the metatarsus with 2-2-2 macrosetae,
are an atypical condition within the Antillattus clade and Compsodecta. However, this did not
prevent the species from being placed within Compsodecta with strong support. Six
unambiguous synapomorphies support the inclusion of Allodecta within Compsodecta: The
male cephalothorax has lateral white scales extending across half of the carapace (char. 5[state
0] homoplasious); a paturon that is sexually dimorphic (char. 48[state 1] homoplasious); the
palpal endite is globose and sexually dimorphic (char. 72 and 73[state 1] homoplasious) (fig.
2.35); the palpal femur, slightly curved (char. 74 [state 1] homoplasious); and the distal tegular

lobe occuping a half or more than half of tegulum width.

2.3.4.1 Caribattus is not a member of the Antillattus clade

Like Allodecta, Caribattus (fig. 2.37) is a monotypic genus described by Bryant
(1950). Bryant (1950) considered the main difference between Caribattus and other genera the
male cheliceral tooth count (1 retromarginal tooth and four promarginal teeth distributed on 1
bicuspid and two independent teeth). Unfortunately, the type material is in poor condition and
the palps are lost. Bodner (2002) managed to review the type material of Caribattus and
encoded the palp and other somatic characters including the cheliceral teeth, finding that the
promargin has only two teeth. We viewed the type material and congruent with Bodner 2002,

we found only 2 teeth on the promargin. In addition, we observed a small anteroectal mastidion.
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We were able to collect some additional specimens in Jamaica that we consider Caribattus, and
we used these for the coding of morphological characters. Caribattus was considered by Zhang
and Maddison (2015) to be included within the Antillattus clade. Our findings indicate that
Caribattus can be distinguished from species in the Antillattus clade by the following character
combinations: male palpal endite without anterolateral cusp (char. 69 [state 0], homoplasious);
embolus developed close to the tegulum (char. 100 [state 0], homoplasious); female with
copulatory duct receptacle narrower than the primary spermathecae (char. 119 [state 0],
homoplasious). Thus, we conclude that Caribattus not is a member of the Antillattus clade.
Morphological evidence indicates that Caribattus may be closer to representatives of the
Agobardus clade or other Caribbean clades, but this should be evaluated further with the

inclusion of molecular data.

2.3.4.2 Cobanus and Sidusa are different genera (fig. 2.38-2.44)

Zhang and Maddison (2015) included eight probable Cobanus species in their
molecular phylogeny and two probable Sidusa species. We examined their figures and
taxonomically, some species were misidentified as Cobanus, and one of the species was
erroneously included within Sidusa. Sidusa was described by Peckham and Peckham (1895) to
include S. gratiosa and currently comprises 33 accepted species. Sidusa was described by
Peckham and Peckham (1895) to include S. gratiosa and currently comprises 33 accepted
species. A revisition of original descripcion, figures, and some type species, makes us believe
that many of this species are misdescribed as Sidusa and should be transferred or described as
new genera. We also uncovered strong evidence to consider Sidusa and Cobanus as two
separates but closely related genera.

Zhang and Maddison (2015) transferred 19 species to Sidusa, including all Cobanus
species. Based on our results, many of these species are misplaced within Sidusa. Our molecular
and morphological results support that Sidusa and Cobanus are different genera and recover the
monophyly of the Sidusa-Cobanus clade.

Five unambiguous synapomorphies strongly support the monophyly of the Sidusa-
Cobanus clade: female and male tibia with 2-2-2-2 ventral macrosetae (char. 62[state 2], non-
homoplasious; char. 63[state 3], homoplasious); metatarsus with 2-2-2 macrosetae (char.
64[state 1], non-homoplasious; char. 65[state 2], homoplasious); and male pre-spiracular bump,
present (char. 66[state 1], homoplasious). One morphological character that has been used to
distinguish Sidusa and Cobanus is the male chelicerae, which are elongated in Cobanus but are

not elongated in Sidusa (Bodner 2002, Zhang and Maddison 2015). The length of male
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chelicerae is quite variable (Bodner 2002, Zhang and Maddison 2015), and other characters are
more informative.

The genus Sidusa (fig. 2.31 C, D and E) is strongly supported as monophyletic by
seven unambiguous synapomorphies: male palp with prolateral spermophorae duct loop (char.
91 [state 1] homoplasious); retrolateral sperm duct loop occupying less than half of bulb width
(char. 93 [state 0] homoplasious); spermophorae coil before entering the embolic disc (char. 95
[state 1] homoplasious); embolus coils more than one and a half times (char. 99 [state 2] non-
homoplasious); embolic disc occupying less than half of the tegulum (char. 105 [state 0]
homoplasious); epigynum with spiral guide developed (char. 114 [state 1] homoplasious);
copulatory duct with longer between copulatory opening and secondary spermathecae (char.
116 [state 2] non-homoplasious). Based on these characteristics, the genus Sidusa contains the
continental species: S. angulitarsis Simon (1902), S. viridiaurea Simon (1902) and the type
species S. gratiosa Peckham and Peckham (1895).

Our data indicate that S. cambridgei, (Chickering 1946), S. electa (Chickering 1946),
and S. mandibularis (Peckham and Peckham 1895) are misplaced in Sidusa. They differ from
the type species S. gratiosa in many key characteristics, such as male retromarginal teeth IV
(char. 34 [state 1] homoplasious) and V, present (char. 35 [state 1] non-homoplasious) medially
and proximally (char. 36 and 37 [state 1] non-homoplasious), paturon elongated and projected
forwards, with a developed fang groove (char. 45, 46 and 47 [state 2] homoplasious); fang with
the base longer than shaft (char. 56 [state 2] homoplasious); pre-spiracular hair tufts, present
(char. 68 [state 1] homoplasious); embolus with lamella (char. 106 [state 1] homoplasious); and
epigynum with pocket (char. 112 [state 1] homoplasious) and receptacle in copulatory duct in
addition to primary and secondary spermathecae (char. 118 [state 1] homoplasious). We
propose to transfer S. bifurcata (Chickering 1946), S. cambridgei, (Chickering 1946), S. electa
(Chickering 1946), S. mandibularis (Peckham and Peckham 1895) and S. unicolor (F.O.
Pickard-Cambridge 1900) to Cobanus.

Cobanus multidentatis sp. nov.
Fig. 2.43, A-E
Type material: Male holotype (ICN-Ar 12817), COLOMBIA, Risaralda, Santuario-La Celia,
Verdum, 2.11.2010, rainforest leaf litter, Col: Guzmén-Ruiz, C. Paratype 1 female (ICN-Ar
12818) same data as holotype. (ICN-Ar 12819, 3 males, 10 females) same data as holotype.
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Other Material: COLOMBIA: Quindio, Filandia, Estacion Bremen, 14-20.iv.1998, Col:
unknown (ICN-Ar 12820, 2 males). Risaralda, Correg. La Florida, Vda. La Suiza, SFF. Otun,
Quinbaya, Qda. Palo Blanco, 4.7278333N, -75.5801083W, 1.i-31.xi1.2005, Col: A. Sabogal
(ICN-Ar 7710, 1 male, 2 females). Risaralda, Correg. La Florida, Vda. La Suiza, SFF. Otun,
Quinbaya, Qda. Palo Blanco, 4.7278333N, -75.5801083W, 6.vi.2005, Col: A. Sabogal (ICN-
Ar 7706, 1 male, 4 females). Risaralda, Correg. La Florida, Vda. La Suiza, SFF. Otun,
Quinbaya, Qda. Palo Blanco, 4.7278333N, -75.5801083W, 6.vi.2005, Col: A. Sabogal (ICN-
Ar 7750, 4 males, 5 females). Risaralda, Correg. La Florida, Vda. La Suiza, SFF. Otun,
Quinbaya, Qda. Palo Blanco, 4.7278333N, -75.5801083W, 6.vi.2005, Col: A. Sabogal (ICN-
Ar 7751, 7 males, 1 females). Risaralda, Correg. La Florida, Vda. La Suiza, SFF. Otun,
Quinbaya, Qda. Palo Blanco, 4.7278333N, -75.5801083W, 6.vi.2005, Col: A. Sabogal (ICN-
Ar 7753, 1 female). Risaralda, Correg. La Florida, Vda. La Suiza, SFF. Otin, Quinbaya, Qda.
Palo Blanco, 4.7278333N, -75.5801083W, 6.vi.2005, Col: A. Sabogal (ICN-Ar 7742, 1 male).
Risaralda, Correg. La Florida, Vda. La Suiza, SFF. Otin, Quinbaya, Qda. Palo Blanco,
4.7278333N, -75.5801083W, 6.vi.2005, Col: A. Sabogal (ICN-Ar 7817, 4 males, 6 females).
Risaralda, Correg. La Florida, Vda. La Suiza, SFF. Otin, Quinbaya, Qda. Palo Blanco,
4.7278333N, -75.5801083W, 6.vi.2005, Col: A. Sabogal (ICN-Ar 7810, 1 male, 1 female).
Risaralda, Correg. La Florida, Vda. La Suiza, SFF. Otin, Quinbaya, Qda. Palo Blanco,
4.7278333N, -75.5801083W, 6th July 2005, Col: A. Sabogal (ICN-Ar 7748, 1 male). Risaralda,
Correg. La Florida, Vda. La Suiza, SFF. Otun, Quinbaya, Qda. Palo Blanco, 4.7278333N, -
75.5801083W, 6.vi.2005, Col: A. Sabogal (ICN-Ar 7808, 1 male). Risaralda, Correg. La
Florida, Vda. La Suiza, SFF. Otin, Quinbaya, Qda. Palo Blanco, 4.7278333N, -75.5801083W,
6.vi.2005, Col: A. Sabogal (ICN-Ar 7754, 1 female).

Diagnosis: Male palp of Cobanus multidentatis sp. nov. can be distinguished of other species
of Cobanus by having the chelicerae with a multicuspid retromarginal teeth (fig. 2.43, C); the
lamella wider towards the tip (fig 2.43, D) curved and separated of embolus path. Female of
Cobanus multidentatis sp. nov. can be distinguished of other species of Cobanus by having a
multicuspid retromarginal teeth. Aditionally, female of Cobanus multidentatis sp. nov. can be
distinguished of C. mandibularis comb. nov., C. electus comb. nov. and C. unicolor comb.
nov. by having the PS 2x wider than CDR; and can be distinguished of Cobanus cambridgei

comb. nov., and C. bifurcata comb. nov. by having the CO posteriorly, and a mesal CDR.

Etymology: The species epithet is a noun in apposition referring to the retromarginal dentition

(multi=many, dentatis= toothed, L.).
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Description: Male (holotype: ICN-Ar 12817): Carapace, yellow to reddish, black at base of
eyes, with white hairs under the LE and the fovea. Chelicerae, endites, and labium, reddish;
sternum, yellow. Legs I yellow to reddish; legs II to IV, yellow. Abdomen, ventrally gray to
light yellow; dorsally, gray to yellow with two dark bands. Total length 6.55. Carapace 3.0 long,
2.3 wide, 1.4 high. Clypeus 0.3 high. AER 2.0 wide, PER 1.9 wide. OQ length 1.45. Chelicerae
2.3, with two promarginal teeth, and nine retromarginal teeth. Abdomen 3.3 long, longer than
wide. Leg measurements: - coxae 1.0, trochanter 0.4, femur 2.3, patella 1.2, tibia 2.7,
metatarsus 2.0, tarsus 1.0; II- 0.8, 0.4, 2.0, 1.1, 1.6, 1.2, 0.7; 111-0.7, 0.35, 1.7, 0.9, 1.65, 1.5,
0.9;1v-0.8, 0.4,2.0,0.7, 1.6, 1.7, 0.8. Leg spination, I- femur drd1, d1-1-1, dpdl, dpl; patella
pl, d1; tibia p1-0-0-0, r1-0-1-0, v2-2-2-2; metatarsus p0-0-1, r0-0-1, v2-2-2. 11— femur drdl,
d1-1-1, dpdl, dpl; patella p1, d1; tibia p1-1-0, dpvl, r1-1-0, drv1, v2-2-2; metatarsus p1-1, r1-
1, v2-2. IlI- femur drdl, d1-1-1, drpl, dpl; patella pl, rl; tibia rl1-1-1, pl-1-1, v1-0-2;
metatarsus r1-0-1, d2-2-2, p1-0-1, v2-0-2. IV— femur drd1, d1-1-1, drpl, dpl; patella pl, rl;
tibiarl-1-1, p1-1-1, v1-0-2; metatarsus r1-0-1, d2-2-2, p1-0-1, v2-0-2. Palp (fig. 2.43 D); VTA,
absent; RTA, long, finger-like; pTL, absent; RSDL occupying half of bulb width; ED occupying
half of bulb width; embolus as long as embolic disc width; lamella, developed, separated at
base of embolus, and converges at a slightly wide tip.

Female (Paratype: ICN-Ar ICN-Ar 12818): Carapace, pale yellow reddish. Chelicerae, endites,
labium, sternum and legs yellow to light reddish. Abdomen, ventrally gray; dorsally, gray with
two dark bands. Total length 6.55. Carapace 2.2 long, 1.8 wide, 1.4 high. Clypeus 0.15 high.
AER 1.6 wide, PER 1.5 wide. OQ length 1.5. Chelicerae 0.8 long, with two promarginal teeth
and a retromarginal multicuspid tooth. Abdomen, 4.5 long, longer than wide. Leg
measurements: - coxae 0.7, trochanter 0.4, femur 1.2, patella 0.6, tibia 1.3, metatarsus 0.8,
tarsus 0.5; I1I- 0.7, 0.4, 1.5, 0.6, 1.05, 0.7, 0.5 111-0.7, 0.4, 1.8, 0.5, 1.2, 0.75, 0.5; IV-0.7, 0.4,
1.6, 0.5, 1.3, 1.25, 0.5. Leg spination, - femur drd1, d1-1-1, dpd1, dp1; patella p1, d1; tibia p1-
0-0-0, r1-0-1-0, v2-2-2-2; metatarsus p0-0-1, r0-0-1, v2-2-2. [I- femur drd1, d1-1-1, dpd1, dp1;
patella p1, d1; tibia p1-1-0, dpvl, r1-1-0, drv1, v2-2-2; metatarsus p1-1, r1-1, v2-2. [II- femur
drdl, d1-1-1, drpl, dpl; patella p1, rl; tibia r1-1-1, p1-1-1, v1-0-2; metatarsus r1-0-1, d2-2-2,
pl-0-1, v2-0-2. IV- femur drdl, d1-1-1, drpl, dpl; patella p1, r1; tibia r1-1-1, p1-1-1, v1-0-2;
metatarsus r1-0-1, d2-2-2, p1-0-1, v2-0-2. Epigynum, (fig.2.43, E), WE occupying more than
1/2 of epigynal plate; CO posteromesal; pocket, present; CDR mesal in relation to PS; PS

spherical, close to one another; FD, distant from the CD; BG, depressed or superficial.

Cobanus chocquibtown sp. nov.
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Fig. 2.44A-F
Type material: Male holotype (ICN-Ar 12821), COLOMBIA, Chocd, Lloro, Centro de practica
e investigacion de la Universidad Tecnologica del Choco “Diego Luis Cordoba”, 5.51467N, -
76.55271W, 22-27.1.2018, rainforest, Col: F. Cala-Riquleme, W. Galvis, S. Galvis, F. Vasquez,
F. G. Firiontino, A. Novoa. Paratype 1 male, 1 female (ICN-Ar 12822) same data as holotype.
(ICN-Ar 11018, 5 males, 11 females) same data as holotype. (ICN-Ar 12823, 1 male, 1 female)
same data as holotype. (ICN-Ar 12824, 4 males), Risaralda, Santuario-La Celia, Verdum,
2.x1.2010, rainforest leaf litter, Col: Guzman-Ruiz, C.
Diagnosis: Male chelicerae of Cobanus chocquibtown sp. nov. resemble those of Cobanus
mandibularis comb. nov., but can be distinguished by having robust chelicerae without a distal
tooth at the base of the fang (fig. 2.44, C); and the fang without the tooth. Male of Cobanus
chocquibtown sp. nov. also, can be separated from other Cobanus by the male lamella almost
as long as the embolus (fig. 2.44, E). Female of of Cobanus chocquibtown sp. nov. can be
distinguished from Cobanus mandibularis comb. nov., and others Cobanus by having the CDR
anteriorly to the PS; and the PS outside of EW (fig. 2.44, F).
Etymology: The species epithet is a noun in apposition referring to the popular group
ChocQuibTown. ChocQuibTown is a hip-hop group from Chocé, Colombia. The band's music
draws influence from a wide variety of modern genres including hip-hop and electronica,
combined with traditional Colombian genres including salsa, Latin jazz, and Afro-Latin
rhythms.
Description: Male (holotype: ICN-Ar 12821): Carapace, reddish, black at base of eyes.
Chelicerae, endites, and labium, reddish; sternum, gray to yellow. Legs pale gray to black.
Abdomen, ventrally gray to black; dorsally, gray to black with iridescent scales. Total length
5.2. Carapace 2.3 long, 2.1 wide, 1.8 high. Clypeus 0.1 high. AER 2.0 wide, PER 1.8 wide. OQ
1.6 long. Chelicerae 2.44, with two basal promarginal teeth, and two distal retromarginal teeth.
Abdomen 2.95 long, longer than wide. Leg measurements: I— coxae 0.8, trochanter 0.4, femur
2.1, patella 1.0, tibia 1.9, metatarsus 1.4, tarsus 0.6; I[I- 0.6, 0.35, 1.9, 0.8, 1.3, 1.2, 0.6; [11-0.6,
0.35,2.15,0.9, 1.4, 1.6, 0.6; IV-0.6, 0.35, 1.9, 0.7, 1.5, 1.65, 0.7. Leg spination, - femur drd1,
d1-1-1, dpdl, dpl; patella p1, d1; tibia p1-0-1-0, r1-0-1-0, v2-2-2-2; metatarsus p0-0-1, r0-0-1,
v2-2-2. II- femur drdl, d1-1-1, dpdl, dpl; patella p1, d1; tibia p1-1-0, dpv1, r1-1-0, drvl, v2-
2-2; metatarsus pl-1, r1-1, v2-2. IlI- femur drd1, d1-1-1, drp1, dp1; patella p1, r1; tibia r1-1-1,
pl-1-1, v1-0-2; metatarsus r1-0-1, d2-2-2, p1-0-1, v2-0-2. IV— femur drd1, d1-1-1, drpl, dpl;
patella p1, r1; tibiarl-1-1, p1-1-1, v1-0-2; metatarsus r1-0-1, d2-2-2, p1-0-1, v2-0-2. Palp (Fig.
2.44, E); VTA, absent; RTA long finger-like; rSDL occupying more than half of bulb width;
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ED occupying the half of the bulb wide; embolus as long as embolic disc wide; lamella, almost
as long as the embolus, near the path of the embolus, tip slightly wide and curved.

Female (Paratype: ICN-Ar 12822): Carapace, yellow to reddish, black at base of eyes.
Chelicerae, endites and labium, light reddish; sternum and legs, yellow. Abdomen, ventrally
gray to light black; dorsally, gray with black spots. Total length 5.0. Carapace 2.2 long, 1.6
wide, 1.2 high. Clypeus 0.1 high. AER 1.65 wide, PER 1.55 wide. OQ 1.4 long. Chelicerae 0.8
long, with two promarginal teeth, and a retromarginal biscuspid. Abdomen, 2.6 long, longer
than wide. Leg measurements: I coxae 0.5, trochanter 0.3, femur 1.3, patella 0.75, tibia 0.9,
metatarsus 0.65, tarsus 0.5; 1I- 0.5, 0.3, 1.3, 0.6, 0.9, 0.6, 0.5; 111-0.5, 0.3, 1.6, 0.7, 1.0, 1.2, 0.5;
IV-0.6, 0.3, 1.6, 0.6, 1.1, 1.2, 0.5. Leg spination, I- femur drd1, d1-1-1, dpdl, dp1; patella p1,
d1; tibia p1-0-1-0, r1-0-1-0, v2-2-2-2; metatarsus p0-0-1, r0-0-1, v2-2-2. II- femur drdl, d1-1-
1, dpdl, dpl; patella p1, d1; tibia p1-1-0, dpvl1, r1-1-0, drv1, v2-2-2; metatarsus p1-1, r1-1, v2-
2. IlI- femur drd1, d1-1-1, drpl, dp1; patella p1, r1; tibiar1-1-1, p1-1-1, v1-0-2; metatarsus r1-
0-1, d2-2-2, p1-0-1, v2-0-2. IV- femur drd1, d1-1-1, drp1, dp1; patella p1, rl; tibia r1-1-1, p1-
1-1, v1-0-2; metatarsus r1-0-1, d2-2-2, p1-0-1, v2-0-2. Epigynum, (Fig.2.44, F), WE, occupying
1/2 of epigynal plate; CO, posteroectal; SS developed; CDR, internal in relation to PS; PS

spherical, close to one another; FD, distant from the CD; BG, depressed or superficial.

Genus Paracobanus gen. nov.
Fig. 2.45A-E; Fig. 2.46A-E

Type species: Paracobanus boteroi sp. nov.

Other undescribed species: Paracobanus sp. Ecuador, 1 male, 1 female (ECU11-4930
WPM#11-046), ECUADOR, Orellana, Yasuni Res. Stn. area, Napo Trail W0.6767, W76.4018,
Col: W. Maddison. Paracobanus sp. French Guiana, 1 male, 1 female (JXZ100). FRENCH
GUIANA, Commune Régina, les Nourages Field Station, 4.069N, -52.669W, Coll: J. X. Zhang,
W. Maddison.

Diagnosis: Paracobanus gen. nov. is recovered as sister of Sidusa and within the mayor group
Cobanus + (Sidusa+Paracobanus). The genus Paracobanus gen. nov. resemble Sidusa and
Cobanus by males and females with 2-2-2 metatarsus I ventral macroseta, 2-2-2-2 tibia I ventral
macroseta, and males with pre-spiracular bump. Male of Paracobanus gen. nov resembles
Sidusa in the paturon with the retromarginal teeth fused (bicuspids) (fig. 2.46, C), the leg I
longer than legs II, III and IV, and the pre-spiracular as wide as one of the anterolateral

spinnerets; but, can be distinguished by having the leg I with fringe; the endites with the
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lateroanterio projection; the palpal femur slightly curved; and the bulb with the following
characteristic: dTL occupying the half or more than half of tegulum width, pSDL absent, SD
without the coil near the embolic division, the embolus coil not more equal or less than half a
circle and with a lamella. Female of Paracobanus gen. nov. can be distinguished from Sidusa
by having the ECP; the EW without a long spiral guide; a short CD and a CDR. Male of
Paracobanus gen. nov also resembles Cobanus by having the embolus coil not more of half a
circle, the presence of a lamella; and the pSDL absent; but, can be distinguished by having the
paturon projected downward; the retromarginal teeth fused (bicuspids), and with retromarginal
tooth distal in relation to fang base; the fang groove as longer as base of paturon wide, and the
shaft as long as fang base; the paturon more than half or almost as long as clypeus width; the
palpal femur slightly curved and without macrosetae; and the palpal tibia as long as patella.
Female of Paracobanus gen. nov also resembles Cobanus by having an ECP (fig. 2.45, E; 2.46,
E); the lack of spiral guide; the CD short; and the precense of a CDR; but, can be distinguished
by having the ECP open downward.

Etymology: The generic name is similar to Cobanus as the two genera are similar; however,

“para” as been added to differentiate the genera; masculine in gender.

Paracobanus boteroi sp. nov.
Fig. 2.46A-E

Type material: Male holotype (ICN-Ar 12825), COLOMBIA, Narifio, Barbacoas, Vda.
Altaquer, Reserva Natural Rio Nambi, 1.4666N, -78.1166W, 2-6.vii.2017, rainforest, Col: D.
Martinez, F. Cala-Riquelme, W. Galvis, S. Galvis. Paratype 1 female (ICN-Ar 12825), same
data as holotype.

Etymology: The species epithet is a noun in apposition referring to Fernando Botero Angulo, a
Colombian figurative artist and sculptor.

Description: Male (holotype: ICN-Ar 12825): Carapace, reddish, eyes ringed with black.
Chelicerae, endites, and labium dark reddish; sternum, gray to light reddish. Legs I-1I dark gray
to dark reddish, patella and tarsus light yellow; Legs III-IV, light yellow. Abdomen, ventrally
gray to drak grey; dorsally, gray to black spots and with iridescent scales. Total length 4.2.
Carapace 2.0 long, 1.5 wide, 1.1 high. Clypeus 0.1 high. AER 1.5 wide, PER 1.4 wide. OQ 1.2
long. Chelicerae 0.65, with two promarginal teeth, and a retromarginal bicuspid tooth.
Abdomen 2.05 long, longer than wide. Leg measurements: I- coxae 0.4, trochanter 0.25, femur
1.4, patella 0.5, tibia 0.9, metatarsus 0.7, tarsus 0.5. II- 0.4, 0.25, 1.2, 0.5, 0.8, 0.6, 0.45. 11—
0.4,0.25, 1.4,0.5, 0.8, 0.6, 0.5. IV-0.4, 0.25, 1.4, 0.5, 0.85, 0.95, 0.5. Leg spination, I- femur
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drdl, d1-1-1, dpdl, dpl; patella p1, d1; tibia p1-0-1-0, r1-0-1-0, v2-2-2-2; metatarsus p0-0-1,
r0-0-1, v2-2-2. 1I- femur drd1, d1-1-1, dpdl, dpl; patella p1, d1; tibia p1-1-0, dpvl, r1-1-0,
drvl, v2-2-2; metatarsus pl-1, rl-1, v2-2. IlI- femur drdl, d1-1-1, drpl, dpl; patella p1, rl;
tibia r1-1-1, p1-1-1, v1-0-2; metatarsus r1-0-1, d2-2-2, p1-0-1, v2-0-2. IV— femur drd1, d1-1-
1, drpl, dpl; patella p1, rl; tibia r1-1-1, p1-1-1, v1-0-2; metatarsus r1-0-1, d2-2-2, p1-0-1, v2-
0-2. Palp (Fig. 2.46, D); VTA absent; RTA long, finger-like; rSDL occupying the half of bulb
width; ED occupying the half of the bulb wide; embolus as long as embolic disc width; lamella,
as long as the embolus, curved and thin, developed far the path of the embolus, tip thinner.

Female (Paratype: ICN-Ar 12825): Carapace, yellow to reddish, black at base of eyes.
Chelicerae, endites and labium, light reddish; sternum and legs, yellow. Abdomen, ventrally
pale gray; dorsally, gray with black spots. Total length 4.7. Carapace 2.0 long, 1.4 wide, 1.2
high. Clypeus 0.1 high. AER 1.5 wide, PER 1.4 wide. OQ 1.2 long. Chelicerae 0.55 long, with
two promarginal teeth, and a retromarginal biscuspid. Abdomen, 2.4 long, longer than wide.
Leg measurements: [- coxae 0.4, trochanter 0.3, femur 1.1, patella 0.5, tibia 0.8, metatarsus 0.6,
tarsus 0.55. I1I- 0.4, 0.2, 1.1, 0.45, 0.65, 0.6, 0.5. 111-0.4, 0.2, 1.4, 0.5, 0.8, 0.85, 0.55. IV-0.4,
0.2, 1.4, 0.5, 1.0, 0.95, 0.55. Leg spination, I- femur drd1, d1-1-1, dpdl, dpl; patella pl1, d1;
tibia p1-0-1-0, r1-0-1-0, v2-2-2-2; metatarsus p0-0-1, r0-0-1, v2-2-2. II- femur drdl, d1-1-1,
dpdl, dpl; patella p1, d1; tibia p1-1-0, dpv1, r1-1-0, drv1, v2-2-2; metatarsus p1-1, r1-1, v2-2.
III- femur drd1, d1-1-1, drpl, dp1; patella p1, r1; tibia r1-1-1, p1-1-1, v1-0-2; metatarsus r1-0-
1, d2-2-2, p1-0-1, v2-0-2. IV- femur drdl, d1-1-1, drp1, dp1; patella p1, rl; tibiar1-1-1, p1-1-
1, v1-0-2; metatarsus r1-0-1, d2-2-2, p1-0-1, v2-0-2. Epigynum, (Fig. 2.46, E), WE, occupying
1/2 of epigynal plate; CO posteromesal; SS, reduced; CDR, mesal in relation to PS; PS

spherical, separated to one another; FD, distant from the CD; BG depressed or superficial.

2.3.4.3 Antillattus Clade

As reported in Zhang and Maddison (2015), our study found that the Antillattus clade
is well-supported and is restricted to the Caribbean Islands. We found morphological evidence
for the Antillattus clade but the support is poor. This clade comprises Antillattus, Pensacolatus,
Bryanattus, Petemathis and Truncattus. All genera are strongly supported as monophyletic by
DNA, morphology and total evidence. Antillattus, Pensacolatus and Bryanattus will be
discussed in detail in chapter 3. Here, we only focus on Petemathis and Truncattus.

Petemathis are small to medium-sized spiders usually found on foliage, branches or
tree trunks (Zhang and Maddison, 2015). The genus is only known from Puerto Rico. Simon
(1899) described the genus Emathis to include E. weyersi. According to Simon (1899), Emathis
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have a promargin with two teeth and a retromargin with a multicuspid fissident tooth. Based on
this, Petrunkevitch (1930) described some Caribbean species within Emathis. The type species
Emathis weyersi has an embolus that is coiled many times (Bryant 1940, Proszynski 1984,
Proszynski and Deeleman-Reinhold 2012). Bryant (1940) discussed the misidentification and
inclusion of some Caribbean species within the genus Emathis. Based on strong differences in
genital organs, Proszynski and Deeleman-Reinhold (2012) described Petemathis to include
Emathis portoricensis Petrunkevitch (1930), Emathis luteopunctata Petrunkevitch (1930),
Emathis minuta Petrunkevitch (1930), Emathis tetuani Petrunkevitch (1930) and Emathis
unispina Franganillo, 1930. Based on the description by Franganillo (1936), Petemathis
unispina has all the characters to be considered a member of Bryanattus. These characters are:
males with large and divergent chelicerae; two pair of mastidion (one internal and one external);
four retromarginal teeth with a common base; the female with five retromarginal teeth with a
common base. Our data support the transfer of Petemathis unispina to Bryanattus. Eight
unambiguous synapomorphies strongly support the monophyly of Petemathis: Male
cephalothorax without lateral white scales (char. 4 [state 0] homoplasious); female and male
with the retromarginal tooth III and IV (char. 18 [state 1]; char. 19 [state 1]; char. 33 [state 1];
char. 34 [state 1] homoplasious); male palpal patella longer than tibia (char. 76 [state 0]
homoplasious); and female with the copulatory duct receptacle developed distal in relation to
primary spermathecae (char. 120 [state 0] homoplasious); and copulatory duct connected
internally in relation to primary spermathecae (char. 121 [state 0] homoplasious).

Based on our results, we transfer S. turquinensis and S. inconspicua to Truncattus.
Most erroneous taxonomic placements occur by making decisions without reviewing the type
material and/or original descriptions. Salticidae are no exception. In the case of Sidusa, F.O.P.
Cambridge (1901; p. 196) makes a series of taxonomic decisions based on the morphology of
S. recondita (transferred to Chapoda by Zhang and Maddison 2015). O.P. Cambridge (1901; p.
196) designation permit the inclusion of Antillean species within Sidusa (See Bryant, 1940;
Petrunkevitch 1914). Bryant (1940) described S. turquinensis and S. inconspicua as based on
the definition provided by F.O.P. Cambridge (1901). Our molecular and morphological data
indicate that S. turquinensis is misplaced in Sidusa and should be transferred to Truncattus.
Additionally, we reviewed the description of S. inconspicua. Our analyses placed the Cuban
species (including S. turquinensis) within Truncattus. Truncattus was described by Zhang and
Maddison (2012) based on molecular and morphological data obtained from the type species,
T. flavus Zhang and Maddison, as well as T. cachotensis and T. dominicanus. Salgado and Ruiz

(2017) transferred the Nebridia species N. mendica and N. manni, described by Bryant (1943),
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to Truncattus based on one bicuspid retromarginal tooth and a retrolateral depression on the
chelicerae, and the male palp with a large, proximal tegular lobe. However, the retromarginal
bicuspid tooth is lost within the Cuban species. Our morphological data show that the proximal
tegular lobe is the most important character to consider: the proximal tegular lobe occupying
more than half of the tegulum width (char. 87 [state 2] homoplasious) and developed (char. 88

[state 2] non-homoplasious).

Genus Truncattus Zhang and Maddison 2012
Truncattus turquinensis comb. nov.
Fig. 2.47A-G
Sidusa turquinensis Bryant, 1940: 461, pl. 18, f. 240, 248 (Dmf).

Type material: Male holotype (MCZ-1Z 23381), CUBA, Pico Turquino, 6000 ft, 16-21 June
1936, Coll: Philip J. Darlington, Jr. Female same date as holotype (MCZ-IZ 25848).

Other material: CUBA, Granma prov.: Bartolome Massd, RE “Pico Caraca”, Alto de Meriio,
19.9690811N, -77.0082209W, 5.1ii.2013, beating in rainforest Col: F. Cala-Riquelme, (ICN-
Ar 12826, 1 male, 4 females). Guisa, Buey arriba, National Park “Pico la Bayamesa”,
20.049798N, -76.584254W, 23.v.2003, beating in rainforest Col: A. Sanchez-Ruiz, (ICN-Ar
12827, 1 female). Bartolome Maso, National Park “Pico Turquino”, Pico Joaquin, 20.013022N,
-76.833858W, 25.111.2012, beating in rainforest Col: F. Cala-Riquelme, A. Deler-Hernandez,
(ICN-Ar 12828, 3 males, 3 females). Bartolome Maso, National Park “Pico Turquino”, Pico
Joaquin, 20.013022N, -76.833858W, 5.11.2012, beating in rainforest Col: F. Cala-Riquelme, A.
Deler-Hernandez, R. Anderson. (ICN-Ar 12829, 1 male, 2 females).

Truncattus inconspicua comb. nov.
Type material: Female Allotype (MCZ-1Z 21627), CUBA, Trinidad Mts., Buenos Aires, 2500-
3500 ft, 9 May 1936, Col: Philip J. Darlington, Jr. Note: The correct locality is Cuba,
Cienfuegos Prov., Cumanayagua, Buenos Aires, 21.966155 N, - 80.131007 W.

Truncattus martii Sp. nov.
Fig. 2.48A-E
Type material: Male holotype (ICN-Ar 12830), CUBA, Granma, Bartolome Maso, National
Park “Pico Turquino”, Pico Joaquin, 20.013022N, -76.833858W, 28.ix.2014, beating in
rainforest Col: F. Cala-Riquelme, A. Deler-Hernandez. Paratype (ICN-Ar 12831 male, 3
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females) CUBA, Granma, Bartolome Maso, National Park “Pico Turquino”, Pico Joaquin,
20.013022N, -76.833858W, 28.1i1.2012, beating in rainforest Col: F. Cala-Riquelme, A. Deler-
Hernandez.

Diagnosis: Males of Truncattus martii sp. nov. resemble Truncattus cachotensis in the habitus
and abdominal pattern, but can be distinguished of this and other hispaniolan known Truncattus
by having one retromarginal tooth (fig. 2.48, E). Female of Truncattus martii sp. nov. also
resemble Truncattus cachotensis in the habitus and abdominal pattern, but can be distinguished
of this and other Truncattus by having the CO posteromesal; and the CDR as wide as PS (fig.
248 E).

Etymology: The species epithet is a noun in apposition referring to the Cuban national hero José
Marti.

Description: Male (holotype: ICN-Ar 12830): Carapace, dark reddish to black, with a light area
posterior to the fovea. Chelicerae, endites, labium and sternum yellow to reddish. Legs I and II,
yellow to reddish, darker than legs III and IV; femur I with a prolateral dark area. Legs III and
IV, gray to light reddish. Abdomen, ventrally gray to dark; dorsally, gray to black. Total length
3.2. Carapace 1.5 long, 1.1 wide, 0.95 high. Clypeus 0.1 high. AER 1.1 wide, PER 1.1 wide.
OQ 0.8 long. Chelicerae 0.55, with two promarginal teeth, and one retromarginal tooth.
Abdomen 1.7 long, longer than wide. Leg I with fringes. Leg measurements: I- coxae 0.3,
trochanter 0.2, femur 0.85, patella 0.45, tibia 0.65, metatarsus 0.45, tarsus 0.3. II- 0.3, 0.25,
0.8, 0.4,0.55, 0.4, 0.3. 111-0.25, 0.15, 0.8, 0.4, 0.55, 0.4, 0.25. IV-0.5, 0.22, 0.95, 0.3, 0.75, 0.7,
0.45. Leg spination, 1- femur drdl, d1-1-1, dpdl, dpl; patella pl, dI; tibia p1-1-0, v2-2-2;
metatarsus pl-1, v2-2. II- femur drdl, d1-1-1, dpdl, dp1; patella p1, d1; tibia p1-1-0, v2-2-2;
metatarsus pl-1, v2-2. III- femur drdl, d1-1-1, drp1, dpl; patella p1, rl; tibia r1-1-1, d2-2-0,
pl-1-1, v1-0-2; metatarsus rl-1, d2-2, p1-1, v2-2. IV- femur drd1, d1-1-1, drpl, dpl; patella
pl, rl; tibiarl-1-1, d2-2-0, p1-1-1, v1-0-2; metatarsus r1-1, d2-2-2, p1-1, v2-2. Palp (Fig. 2.48,
D); VTA, present; RTA long, finger-like, slightly curved dorsally; pTL developed, almost as
wide as bulb; rSDL occupying more than half of bulb width; ED occupying the half of bulb
width; embolus as long as ED wide.

Female (Paratype: ICN-Ar 12831): Carapace reddish brown to black, with a light area posterior
to the fovea. Chelicerae, endites, sternum and labium reddish. Legs gray to pale reddish.
Abdomen, ventrally gray to yellow with sparse black spots; dorsally, pale yellow with black
pattern. Total length 4.0. Carapace 1.4 long, 1.0 wide, 0.7 high. Clypeus 0.1 high. Anterior eye
row 1.1 wide, posterior eye row 1.1 wide. Ocular quadrangle length 0.75. Chelicerae 0.3 long,

with two promarginal teeth, and one retromarginal tooth. Abdomen, 2.2 long, longer than wide.
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Leg measurements: I- coxae 0.3, trochanter 0.2, femur 0.75, patella 0.45, tibia 0.55, metatarsus
0.4, tarsus 0.3. I1I- 0.3, 0.2, 0.75, 0.3, 0.45, 0.35, 0.3. 111-0.3, 0.15, 0.85, 0.3, 0.5, 0.55, 0.35.
1V-0.35, 0.2, 1.0, 0.45, 0.65, 0.6, 0.5. Leg spination, I- femur drdl, d1-1-1, dpd1, dpl; patella
pl, d1; tibia p1-1-0, v2-2-2; metatarsus p1-1, v2-2. II- femur drdl, d1-1-1, dpd1, dpl; patella
pl, d1; tibia p1-1-0, v2-2-2; metatarsus p1-1, v2-2. IlI- femur drd1, d1-1-1, drpl, dpl; patella
pl, rl; tibia r1-1-1, d2-2-0, p1-1-1, v1-0-2; metatarsus r1-1, d2-2, p1-1, v2-2. IV— femur drdl,
d1-1-1, drpl, dpl; patella p1, rl; tibia r1-1-1, d2-2-0, p1-1-1, v1-0-2; metatarsus r1-1, d2-2-2,
pl-1, v2-2. Epigynum, (Fig. 2.48, E), WE occupying more of 1/2 of epigynal plate; CO
anteromesal; CD straight, in anterior position in relation to PS; PS spherical, close to each other;

FD distant from the CD; BG depressed or superficial.

Truncattus platnicki sp. nov.
Fig. 2.49A-E

Type material: Male holotype (ICN-Ar 12832), CUBA, Granma, Bartolome Maso, National Park
“Pico Turquino”, Pico Joaquin, 20.013022N, -76.833858W, September 2014, rainforest leaf litter, Col:
F. Cala-Riquelme, A. Deler-Hernandez. Paratype (ICN-Ar 12832, 1 male, 4 females) same data as
holotype.
Diagnosis: Like Truncattus martii sp. nov., male of Truncattus platnicki sp. nov. can be
distinguished from other other hispaniolan known Truncattus Truncattus by having one
retromarginal tooth (fig. 2.49C). Male of Truncattus platnicki sp. nov. can be distinguished
from Truncattus martii sp. nov. by having the prosoma dark reddish to black and the abdomen
with the dense black patron (fig. 2.49A). Female of Truncattus platnicki sp. nov. can be
distinguished from other Truncattus by having the CO anteroectal (fig. 2.49G).
Etymology: The species epithet is a noun in apposition referring to the late Dr. Norman Platnick,
Curator Emeritus of Invertebrate Zoology at the American Museum of Natural History.
Description: Male (holotype: ICN-Ar 12832): Carapace, dark reddish to black, with a light area
posterior to the fovea and white hairs. Chelicerae, endites, labium, and sternum, dark reddish
to brown. Legs light reddish to dark red. Abdomen, ventrally light yellow to black; dorsally,
black with yellow spots. Total length 3.1. Carapace 1.55 long, 1.15 wide, 0.95 high. Clypeus
0.1 high. AER 1.1 wide, PER 1.1 wide. OQ 0.8 long. Chelicerae 0.6, with two promarginal
teeth, and one retromarginal tooth. Abdomen 1.65 long, longer than wide. Legs I with fringes.
Leg measurements: I- coxae 0.35, trochanter 0.2, femur 1.0, patella 0.5, tibia 0.75, metatarsus

0.55, tarsus 0.4. II- 0.35, 0.2, 0.85, 0.5, 0.6, 0.5, 0.3. 111-0.3, 0.2, 0.95, 0.4, 0.8, 0.6, 0.45. IV—
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0.4, 0.25, 1.25,0.35, 0.8, 0.75, 0.5. Leg spination, I- femur drd1, d1-1-1, dpd1, dp1; patella p1,
d1; tibia p0-0-1, v2-2-2; metatarsus p1-1, v2-2. [I- femur drdl, d1-1-1, dpd1, dpl; patella p1,
d1; tibia p0-1-1, dbl, v2-2-2; metatarsus p1-1, v2-2. IlI- femur drd1, d1-1-1, drp1, dp1; patella
pl, r1; tibia r0-1-1, db2, p0-1-1, v1-0-2; metatarsus r1-1, d2-2, p1-1, v2-2. IV- femur drdl, d1-
1-1, drpl, dpl; patella p1, r1; tibia r0-1-1, d2-2-0, p0-1-1, v1-0-2; metatarsus r1-1, d2-2-2, p1-
1, v2-2. Palp (fig. 2.49, E-F); VTA, present; RTA long, finger-like, slightly curved dorsally;
pTL developed, almost as wide as bulb; rSDL occupying 1/2 of the bulb width; ED occupying
1/2 of the bulb width; embolus as long as ED width.

Female (Paratype: ICN-Ar 12832): Carapace, reddish to black. Chelicerae, endites, labium,
sternum and legs, light reddish. Abdomen, ventrally gray to black; dorsally, pale yellow to
black. Total length 3.2. Carapace 1.5 long, 1.15 wide, 0.75 high. Clypeus 0.1 high. Anterior eye
row 1.15 wide, PER 1.15 wide. OQ 0.85 long. Chelicerae 0.5 long, with two promarginal teeth,
and one retromarginal tooth. Abdomen, 1.8 long, longer than wide. Leg measurements: [- coxae
0.4, trochanter 0.2, femur 0.85, patella 0.55, tibia 0.65, metatarsus 0.5, tarsus 0.45. II- 0.3, 0.2,
0.8,0.45, 0.55, 0.55, 0.3. 111-0.3, 0.15, 0.8, 0.4, 0.5, 0.55, 0.4. IV-0.45, 0.2, 1.05, 0.45, 0.8, 0.8,
0.5. Leg spination, 1— femur drdl, d1-1-1, dpdl, dpl; patella pl1, dl; tibia p0-0-1, v2-2-2;
metatarsus pl-1, v2-2. II- femur drdl, d1-1-1, dpdl, dp1; patella p1, d1; tibia p0-1-1, dbl, v2-
2-2; metatarsus pl-1, v2-2. III- femur drd1, d1-1-1, drp1, dp1; patella p1, r1; tibia r0-1-1, db2,
p0-1-1, v1-0-2; metatarsus rl-1, d2-2, p1-1, v2-2. IV- femur drd1, d1-1-1, drpl, dpl; patella
pl, rl; tibia r0-1-1, d2-2-0, p0-1-1, v1-0-2; metatarsus rl-1, d2-2-2, pl-1, v2-2. Epigynum,
(fig.2.49, G), EW occupying 1/2 of epigynal plate; CO, medioectal; CD straight, and anterior
in relation to PS; PS spherical, close to one another; FD distant from the CD; BG depressed or

superficial.
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Figure 2.35. Endites, ventral view. A, Compsodecta darlingtonia. B, G, Compsodecta gratiosa.

C, Compsodecta grisea. D-E, Compsodecta festiva. ¥, Compsodecta peckhami.
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Figure 2.36. Compsodecta maxillaris comb. nov. A and C, Male (holotype MCZ-1Z 22099),
habitus, dorsal view. B, Male (holotype MCZ-IZ 22099), habitus, ventral view.
D, Male left palp, ventral view.
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Figure 2.37. Caribattus inutilis. A, male (holotype MCZ-1Z 21697), habitus. B, male (holotype
MCZ-1Z 21697), habitus, prosoma lateral view. C, femur. D, Male habitus,

prosoma frontal view.
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Figure 2.38. Male palp and epigynum of Sidusa and Cobanus. A, Cobanus bifurcata comb.
nov., male palp, ventral view. B Cobanus mandibularis comb. nov., male palp,
ventral view. C-D, Sidusa, male palp, ventral view. E, Sidusa, female internal

epigynum, dorsal view. F, Cobanus cambridgei comb. nov., female epigynum,

ventral view.
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Figure 2.39. Holotype of Cobanus electus. A, male (holotype MCZ-1Z 21179) habitus, dorsal
view. B, male (holotype MCZ-IZ 21179) habitus, ventral view. C, female habitus,
ventral view. D, female (allotype MCZ-IZ 26056) habitus, dorsal view. E, male
(holotype MCZ-1Z 21179 palp, ventral view. F and H, male (holotype MCZ-1Z
21179 palp, retrolateral view. G, epigynum (allotype MCZ-IZ 26056), ventral

view.
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Figure 2.40. Holotype of Cobanus bifurcata comb. nov. A, female (allotype MCZ-IZ 26055)
habitus, dorsal view. B, female (allotype MCZ-IZ 26055) habitus, ventral view.
C, male (holotype MCZ-I1Z 20508) palp, ventral view. D, male (holotype MCZ-
1Z 20508) palp, retrolateral view. E, epigynum (allotype MCZ-IZ 26055), ventral

view.
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Figure 2.41. Cobanus mandibularis comb. nov. from Colombia. A, male, habitus. B-C, male,

habitus, prosoma lateral view. D, male abdomen, ventral view.
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Figure 2.42. Cobanus mandibularis comb. nov. A, male (holotype MCZ-IZ 21971), habitus.
B-C, male (holotype MCZ-IZ 21971), habitus, prosoma lateral view. C, male
palp (holotype MCZ-1Z 21971), prolateral view. D, male palp (holotype MCZ-
1Z 21971), retrolateral view. E-F, male (holotype MCZ-1Z 21971) palp, ventral

view.
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Figure 2.43. Cobanus multidentatis sp. nov. A, male, habitus, dorsal view. B, female, habitus,

dorsal view. C, male chelicerae, retromarginal view. D, male palp, ventral view.

E, female, internal genitalia, ventral view.
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Figure 2.44. Cobanus multidentatis sp. nov. A, male, habitus, dorsal view. B, female, habitus,

dorsal view. C, male chelicerae, retromarginal view. D, male palp, ventral view.

E, female, internal genitalia, ventral view.
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Figure 2.45. Paracobanus [Ecuador]. A, male, habitus, dorsal view. B, female, habitus, dorsal
view. C, male palp, ventral view. D, male chelicerae, retromarginal view. E,
female, internal genitalia, ventral view. Images by Wayne Maddison, released

under a Creative Commons Attribution (CC-BY) 3.0 license.
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Figure 2.46. Paracobanus boteroi sp. nov. A, male, habitus, dorsal view. B, female, habitus,
dorsal view. C, male chelicerae, retromarginal view. D, male palp, ventral view.

E, female, internal genitalia, ventral view.
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Holotype

Figure 2.47. Truncattus turquinensis comb. nov. A, male (holotype MCZ-1Z 23381), habitus,
dorsal view. B, male (holotype MCZ-1Z 23381), habitus, ventral view. C, female
(allotype MCZ-IZ 25848), habitus, dorsal view. D, female (allotype MCZ-1Z
25848), habitus, ventral view. E, male palp, ventral view. F, male (holotype MCZ-
1Z 23381) palp, prolateral view. G, male (holotype MCZ-IZ 23381) palp,
retrolateral view. H, female (allotype MCZ-1Z 25848), genitalia, ventral view.
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Figure 2.48. Truncattus martii sp. nov. A, male, habitus, dorsal view. B, female, habitus, dorsal

view. C, male chelicerae, retromarginal view. D, male palp, ventral view. E, female,

internal genitalia, ventral view.
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Figure 2.49. Truncattus platnicki sp. nov. A, male, habitus, dorsal view. B, female, habitus,
dorsal view. C, male chelicerae, retromarginal view. D, male endite, ventral view.

E, male palp, ventral view. F, male palp, retrolateral view. G, female, internal

genitalia, ventral view.
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Figure 2.50. A-B, Agobardus anormalis montanus, male and female habitus. C-D, Agobardus

bahoruco male, male and female habitus. E-F, Bytocrottus crypticus, male and
female habitus. Images by Wayne Maddison, released under a Creative Commons

Attribution (CC-BY) 3.0 license.
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Figure 2.51. A-B, Compsodecta peckhami, male and female habitus. C-D, Compsodecta

haitiensis male, male and female habitus. E-F, Corticattus latus, male and female
habitus. Images by Wayne Maddison, released under a Creative Commons

Attribution (CC-BY) 3.0 license.
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Figure 2.52. A-B, Pensacola signata, male and female habitus. C-D, Petemathis sp. male, male

and female habitus. E-F, Cobanus sp., male and female habitus. Images by Wayne

Maddison, released under a Creative Commons Attribution (CC-BY) 3.0 license.
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Abstract

An extensive ongoing survey of Caribbean arachnids continues to uncover, across multiple
genera and families, greater species richness than hitherto appreciated. Here, we focus on a
clade of jumping spiders endemic to the Caribbean, currently all placed in the genus Antillattus.
Phylogenetic analyses were conducted on Antillattus s. 1., and the group was revised based on
the analyses. These analyses are based on molecular and morphological data, and include Cuban
species, which were absent from previous analyses. A total of 125 morphological characters
were scored for the group. Additionally, these data were used for species delimitation and
identification. Our results indicate indicate that several species formerly placed in Antillattus
are misplaced in this genus and a new placement is proposed. One morphological
synapomorphies and molecular data support the monophyly of the Antillattus clade and indicate
that the genus as currently circumscribed actually comprises three divergent clades (Antillattus,
Pensacolatus and Bryanattus gen. nov.). The monophyly of Antillattus (new circumscription)

is supported by twelve morphological synapomorphies and is revised to include 4. gracilis, A.
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placidus, A. cambridgei, A. cubensis, and A. ocultus sp. nov. Antillattus ocultus sp. nov. is
genetically distinct from the other species but is morphologically cryptic. The genus
Pensacolatus is revised to include P. darlingtonia comb. nov., P. electus comb. nov., P.
maxillosus comb. nov., P. montanus comb. nov., P. peckhami comb. nov. P. scutiformis comb.
nov., P. surieli sp. nov., and P. naranjoi sp. nov. Finally, Bryanattus gen. nov. is proposed to
include the type species Bryanattus keyserlingi comb. nov., B. mandibulatus comb. nov., B.
unispina comb. nov., B. orientalis sSp. nov., B. thanos sp. nov. and B. sanchezi sp. nov.

Keywords: taxonomy, morphology, jumping spiders, Caribbean

3.0 Introduction

The Caribbean region is known for its high levels of species diversity and endemism, and
is considered a biodiversity hotspot (Mittermeier ef al. 2005, Ricklefs and Birmingham 2008).
The magnitude and structure of this diversity is an active area of discovery, particularly for
terrestrial arthropods. Molecular phylogenetic studies have recently centered on Caribbean
invertebrates (Agnarsson et al. 2016; Candek ef al. 2019; Candek and Kuntner 2015; Ceccarelli
and Zaldivar-Riveron 2013; Chamberland et al. 2018; Crews and Gillespie 2010; Deler et al.
2017; Dziki et al. 2015; Esposito et al. 2015; Lewis et al. 2015; Matos-Maravi et al. 2014;
McHugh et al. 2014; Rodriguez Pitts and von Dohlen 2015; Tong et al. 2019; Wahlberg 2006;
Wabhlberg and Freitas 2007; Zhang and Maddison 2013, 2015; Zhang et al. 2017). Nevertheless,
there has been a resurgence of morphological data in the form of integrative data sets (Cabra-

Garcia and Hormiga 2019; Chakrabarty et al. 2017, Koch and Gauthier 2018).

Of the nearly 48,300 known spider species (Arthropoda: Chelicerate: Arachnida: Araneae),
6182 are jumping spiders (Salticidae) (World Spider Catalog 2020), making this the most
species rich spider family. Recent phylogenetic analyses have indicated the potential of some
salticids as models for biogeographical and molecular evolutionary studies (Maddison 2015).
Because of this, the focus of the current study is the genus Antillattus Bryant 1943, which is
nested within the tribe Euophryini Simon 1901, in the clade Saltafresia Bodner and Maddison
2012 (see Maddison et al. 2014, Maddison 2015). The tribe Euophryini is comprised of more
than 1000 species that are widely distributied across both the Old and New World tropics
(Maddison 2015; Maddison and Hedin 2003; Proszynski 1976; Zhang and Maddison 2015).
Phylogenetic research has revealed that New and Old-World euophryines are reciprocally
monophyletic (Bodner and Maddison 2012; Maddison and Hedin 2003; Maddison et al. 2008),
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indicating that most euophryine diversification occurred intra-continentally (Zhang and

Maddison 2013).

Recently, Zhang and Maddison (2013, 2015) resolved Euophryine relationships using a
worldwide dataset. They presented evidence of high levels of euophryine diversity in the
Caribbean region and identified the Antillattus clade as one of three salticid clades represent in
the Caribbean. The Antillattus clade includes Antillattus Bryant 1943, Truncattus Zhang and
Maddison 2012, Petemathis Proszynski and Deeleman-Reinhold 2012, and probably Allodecta
Bryant 1950 and Caribattus Bryant 1950 (Zhang and Maddison 2015). This clade is diagnosed
by having 1) two promarginal cheliceral teeth, 2) male palp with the embolus coiled less than
180°, 3) females with a wide median septum on the epigynum, 4) a copulating operculum
typically found in the intermediate area of the vulva, and 5) relatively short copulatory ducts

(Bryant 1940, 1943, 1950; Zhang and Maddison 2012, 2015).

The genus Antillattus Bryant 1943 contains 13 species described from Cuba, Hispaniola,
and Puerto Rico (Bryant 1940, 1943; Galiano 1968; Zhang and Maddison 2012, 2015). In this
work, we add depth to the sampling of Zhang and Maddison (2013, 2015) in the euophryine

lineage, which includes the Antillattus clade.

Based on morphological characteristics, the genus Antillattus as currently circumscribed
(supplementary figure 1) actually contains more than one genus, and several Cuban species that
have not yet been described. As previously stated, the goal of this study is to review the species
of Antillattus and their relatives distributed in the Greater Antilles, considering both
morphological and molecular evidence. We provide characters that are useful for genera
delimitation and describe new genera and species. Finally, we present evidence for a possible
morphologically ‘cryptic’ species and employ DNA tree-based methods, barcode gap analysis,

and morphology to explore species delimitation.

3.1 Material and methods
3.1.0 Taxon sampling

Specimens were collected diurnally in 2012 and 2013 by beating vegetation across Cuba
and the Dominican Republic (supplementary figure 1, supplementary table 1). Taxa represented
in our collection included Antillattus cubensis, A. placidus, A. keyserlingi, A. cambridgei, A.
gracilis, A. maxillosa, and A. darlingtoni as well as potentially new species (see below).

Specimens were fixed in 95% ethanol. Additional data from Antillattus and outgroup specimens

- 173 -



were obtained from GenBank (Zhang and Maddison 2013, 2015) for use in molecular analyses.
Caribbean voucher specimens will be deposited in the University of Vermont’s Natural History
Museum and the Smithsonian Institute. Type species were examined and additional material
was reviewed from the following collections: Museum of Comparative Zoology, Harvard
University (MCZ); University of Vermont’s Natural History Museum (USNM-ENT), and
Museo Nacional de Historia Natural, Santo Domingo (MNHNSD).

3.1.1 Morphology

Dissected female genitalia were examined after digestion in potassium hydroxide (KOH)
to remove soft tissues. Female and male genitalia were examined using a NIKON 4024913
microscope. Material for scanning electronic microscopy was prepared following the methods
of Alvarez-Padillaand Hormiga (2008): specimens were dried under an incandescent light bulb,
attached to metallic stubs using either adhesive copper tape or carbon stickers, and sputter
coated with 10nm of gold using a sputter-Q150R. Images were made with a QUANTA-200-
FEI microscope at Laboratorio de microscopia electronica de Barrido, Universidad Nacional de
Colombia. Photographs were taken using the Visionary Digital BK laboratory system equipped
with a Canon 5D and 65-mm macro zoom lens. Images were stacked with Helicon Focus 5.3

and processed with Photoshop CS6. Measurements are expressed in millimeters.

We use standard terminology for Araneae, employing general abbreviations following
Ramirez (2014) and Zhang and Maddison (2015): Prosoma: anterior lateral eye (ALE); anterior
median eye (AME); mastidion (Ms); ocular quadrangle (OQ); posterior lateral eye (PLE);
posterior median eye (PME); promarginal tooth (pT); retrolateral tooth (rT). Abdomen: pre-
spiracular bump (PB). Epigynum: Bennett’s gland (BG); copulatory duct (CD); copulatory duct
with receptacle (CDR); copulatory opening (Co); fertilization duct (FD); median septum (MS);
primary spermathecae (PS); secondary spermathecae (SS); window of the epigynum (WE).
Palp: distal tegular lobe (dTL); embolic disc (ED); embolus (E); fundus (Fu); proximal tegular
lobe (pTL); retrolateral sperm duct loop (rSDL); retrolateral tibial apophysis (RTA); salticid
radix (SR); spermophorae (S); spermophorae reduction (SR); tegulum (T); ventral tibial
apophysis (VTA).

3.1.1.0 Morphological characters
The phylogenetic dataset is comprised of 125 characters. Characters were grouped by:

male palp, female genitalia, cephalothorax (including the legs and chelicerae), and abdomen.
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Continuous characters were graphically visualized to discretize them into valid states (Ramirez
2003; Scharanschkin and Doyle 2006; Cabra-Garcia and Brescovit 2016). Mesquite v. 3.6
(Maddison and Maddison 2018b) was used to visualize synapomorphies and to conduct
ancestral character state reconstructions using parsimony. Winclada 1.00.08 (Nixon 2002) and
TNT v.1.5 (Goloboff et al. 2008a; Goloboff and Catalano 2016) were used to identify and plot
unambiguously optimized synapomorphies (see Ramirez 2014) shared across optimal trees of
equal weights, implied weights, and total evidence under Parsimony (MP). The
synapomorphies are presented in table 3.2.

Additionally, within our morphological dataset, ACCTRAN or DELTRAN (table 3.3)
commands were used as necessary, favoring the preservation of the homology of complex
structures and avoiding illogical optimizations (Agnarsson and Miller 2008). In accelerated
transformation (ACCTRAN), changes are assigned along branches as quickly as possible
(passing up), and in delayed transformation (DELTRAN)), as late as possible. However, in some
instances ACCTRAN results in illogical optimization for taxa coded as inapplicable for that
character, and DELTRAN is necessary to avoid illogical optimization, although only a single

gain is inferred (see Agnarsson 2004; Agnarsson and Miller 2008; Ramirez 2014).

3.1.2 Molecular methods

DNA was isolated with the Qiagen DNeasy Tissue Kit (Qiagen, Valencia, CA, USA). We
sequenced fragments of COI, 16S, and 28S. We amplified COI with LCO1490
(GGTCAACAAATCATAAAGATATTGG) (Folmer et al 1994) and CI1-N-2776
(GGATAATCAGAATATCGTCGAGG) (Hedin and Maddison 2001). The rDNA gene 16S
was amplified with 16SA/12261 (CGCCTGTTTACCAAAAACAT) (Folmer et al. 1994) and
16SB (CCGGTTTGAACTCAGATC) (Hedin and Maddison 2001). The 28S gene was
amplified with 28S0 (TCGGAAGGAACCAGCTACTA) and 28SC
(GAAACTGCTCAAAGGTAAACGG). For COI and 28S, the polymerase chain reaction
(PCR) was performed with an initial denaturation at 94°C for 2 min, followed by 40 cycles of
denaturation at 94 °C for 25 sec, annealing at 50°C (first round)/ 44.5°C (second round) for 25
sec and extension at 65°C for 2 min (first round)/ 1 min (second round); with a final extension
at 72°C for 10 min. The PCR conditions to amplify 16S-ND1 were: initial denaturation at 94°C
for 2 min; followed by 35 cycles of 35 sec at 94°C, annealing at 48 °C for 35 sec, and extension
at at 65°C for 2 min (first round)/ 1 min (second round); with a final extension at 72°C for 10

min. Amplified fragments were sequenced in both directions using Sanger sequencing at
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GENEWIZ’s New Jersey facility. The forward and reverse reads were interpreted with Phred
and Phrap (Green 1999; Green and Ewing 2002) via Chromaseq v. 1.31 (Maddison and
Maddison 2018a) in Mesquite v. 3.6 (Maddison and Maddison 2018b) using default parameters.

3.1.3 Phylogenetic analyses

Outgroup selection was based on the phylogeny proposed by Zhang and Maddison
(2013). As primary outgroups, we included COI sequences for the following taxa: Ghelna
canadience, Brythocrotus (B. crypticus, B. cf. crypticus), Compsodecta (C. festiva, C.
haytiensis, C. peckhami), Agobardus (A. gramineus, A. anormalis montanus, A. brevitarsus, A.
oviedo, A. phylladiphilus, A. cordiformis, A. bahoruco), Cobanus (C. extensus, C. unicolor, C.
mandibularis), Sidusa (S. sp. French Guianal and §. sp. French Guiana2) (Zhang and Maddison
2015). Additionally, COI data for nine ingroup taxa of the Antillattus clade (species from
Petemathis, Truncattus, and Antillattus) from Zhang and Maddison (2015) were downloaded

from GenBank (supplementary table 1).

Alignments were performed in MAFFT (Katoh and Standley 2013) using L-INS-I with
a parameter IPAM / k =200, a GAPs opening penalty of 1.53, and a configuration of 100. Gaps
were treated as missing characters. The dataset was partitioned by gene (in the case of COI by
codon), and the appropriate substitution model for each partition was selected with jModeltest
2.1.10 (Darriba et al. 2012) using the Akaike information criterion (Posada and Buckley 2004)

to select among the 24 models that can be implemented in MrBayes (table 3.0).

Table 3.0 Substitution models selected by jModelTest for each individual gene region and

partition.
Partition Substitution model
16S TIM3+G (012032)
COI 1st -2nd codons GTR+I+G (012345)
COI 3rd codon TVM+I+G (012314)
28S GTR+G (012345)

The selection of the "correct" optimality criterion is a critical point in any phylogenetic
analysis and (Cabra-Garcia and Hormiga 2019; Goicoechea et al. 2016; Padial et al. 2014;
Rindal and Brower 2011). Usually, parsimony, maximum likelihood and Bayesian methods are
considered to provide the main types of optimality criteria for phylogenetic inference, and the
selection of any of them generates a point of discussion over strengths and weaknesses from

philosophical and statistical points of view (Cabra-Garcia and Hormiga 2019; Felsenstein,
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2004; Lemey et al. 2009; Patané et al. 2018; Swofford et al. 1996; Wheeler, 2012; Whelan and
Morrison 2017; Yang and Rannala 2012; Yang, 2006, 2014). An approach we agree with is
focusing on clades that are congruent across methodologies as the strongholds of the phylogeny

(Parry et al. 2017; Ward et al. 2015; Whelan et al. 2015).

The morphological dataset and concatenated total evidence dataset were analyzed using
parsimony in TNT 1.5 (Goloboff et al. 2008a; Goloboff and Catalano 2016). A random
Sectorial Searches (RSS) + consensus Sectorial Searches (CSS) + Ratchet (ratchet 40 rounds)
+ Drift (drift 20 rounds) + Tree Fusing (fuse 20 rounds) with 3000 random addition sequences
was conducted under equal weights following with TBR+SPR. The search with implied weights
(Goloboff 1993; Goloboff et al. 2008b) was run using 10 different values of the concavity
constant (k=3,5,7,9,11, 17,27, 37, 47) (Goloboff et al. 2008b; Giribet 2003; Goloboff 1993).
Finally, group frequencies under jackknifing (JK), symmetrical resampling (SR) (Goloboff et
al. 2003), and Bremer support (BS) values (Goodman et al. 1982; Bremer 1988; Grant and

Kluge 2008a; Ramirez 2014) were estimated as support measures.

RAXMLHPC v8.2.12 (Stamatakis 2006, 2014) was used to perform maximum
likelihood analysis for the individual and combined gene matrices, each with 500 replicates
under the assumptions of the GTRGAMMALI model (raxmlHPC-PTHREADS.exe -T 2 -f a -x
897 -m GTRGAMMALI -p 335 -N 500 -o Ghelna canadensis -s MLDNA.phy -n MLDNA.tre -
O -w). Bootstrap analyses were also carried out to calculate the replicability of the clades in a
separate execution of RAXML with 1000 replicates. ML total evidence was conducted in IQ-
TREE v.2.0 (Nguyen et al. 2015). ModelFinder (Kalyaanamoorthy et al. 2017), as implemented
in IQ-TREE v.2.0 (Nguyen et al. 2015), was used to select the optimal partition scheme and
substitution models for the molecular and morphological characters (igtree -s dataMatrix.nex -

-runs 100 -m TESTMERGEONLY -spp setsBlock.nex -pre igtreeAnalysis -nt AUTO).

Finally, we used the CIPRES online portal (Altekar et al. 2004; Miller et al. 2010) to
run a DNA and a combined data (molecular and morphology) Bayesian analysis with MrBayes
v. 3.2.6 (Huelsenbeck and Ronquist 2001; Ronquist and Huelsenbeck 2003). For phenotypic
characters, the MKv+I"model was used. We ran the Markov chain Monte Carlo (MCMC) with
four chains for 25,000,000 generations, sampling every 1000 generations, with a sampling
frequency of 100 and a burn-in of 25%. The results were examined in Tracer v.1.6 (Rambaut et
al. 2014) to verify proper mixing of chains, that stationarity had been reached, and to determine
adequate burn-in. All resulting trees were interpreted in FIGTREE v.1.4.2 and edited in Adobe
[lustrator CS6.
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3.1.4 Species delimitation

For species delimitation we used a combination of tree-based species delimitation
methods, genetic distances, and morphology. For delimitation using morphology, a traditional
morphological survey was conducted based on somatic and sexual characters of adult
specimens. Additionally, subtle and quantitative differences were considered when they could

be matched in at least three specimens of each morph and no overlap in variation was found.

The General Mixed Yule-Coalescent model (GMYC) with single and multiple
thresholds (Pons et al. 2006; Fujisawa and Barraclough 2013) was applied to our calibrated
ultrametric tree in R 3.0.2 (R_Core _Team 2014) with the Splits package (http://splits.r-forge.r-

project.org/) (Ezard et al. 2009). Phylogenetic analyses were run in BEAST v. 1.8.4 under a
lognormal relaxed clock model (Drummond ef al. 2012) with a COI substitution rate parameter
(ucld.mean) as a normal prior (mean=0.0112 and s.d.=0.001) (Bidegaray-Batista and Arnedo
2011). The analysis ran for 25,000,000 generations using a birth-death speciation model with
best fit substitution models and default options for all other settings. The results were examined
in Tracer 1.6 (Rambaut et al 2014) to determine burn-in and to check for stationarity.
Logcombiner 1.8.4 (BEAST package) was used to merge the tree files of the replicates of each
scheme. Finally, LogCombiner v. 1.8.4 (BEAST package) was used to build maximum clade
credibility trees after discarding the first 25% of trees. The consensus tree was produced in

TreeAnnotator v1.8.4 (BEASTpackage).

The Bayesian implementation of the Poisson tree processes model (bPTP) (Zhang ef al.
2013) was run on the RAXML gene trees. The analysis was run as a rooted tree with outgroups
removed for 100,000 generations with 10% burn-in. The Hard-Gap DNA (ABGD) barcode
procedure sorted the terminals into hypothetical species with calculated p-values based on the
barcode gap. We used MEGAG6 (Tamura et al. 2013) to calculate genetic distance via the
Kimura 2-parameter (K2P) model (Table 2). Finally, we also carried out automatic barcode gap

(ABGD) analyses online (http://wwwabi.snv.jussieu.fr/public/abgd/), employing K2P. We

analyzed the data using two different values for the Pmin (0.0001 and 0.001), Pmax (0.1 and
0.2), and relative gap width (X = 0.5, 1 or 1.5) parameters with the other parameters set to

default values.
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3.1.5 Topology tests

Constrained topologies were used to evaluate alternate evolutionary hypotheses. This
was done using both likelihood heterogeneity tests (LHT) and Bayes Factors (BF) for ML and
BI (Azevedo et al. 2018; Kass and Raftery 1995; Huelsenbeck and Bull 1996). The likelihood
heterogeneity test (LHT) (Huelsenbeck and Bull 1996) was developed to evaluate the
hypothesis that differences in phylogenetic estimates can be explained by stochastic variation.
The likelihood heterogeneity test compares the likelihood L; obtained under the constraint that
the same phylogeny underlies all of the data sets with the Ly as the unconstrained hypothesis.
The likelihood ratio test statistic is LHT=2(InL; - InL¢), where InL is the likelihood, and Ly and
L; are the hypotheses being compared, calculated as an X? distribution with n degrees of
freedom. Hy is accepted if Lo-L; and rejected if Lo/L;. The BF is calculated through the equation
BF =2In f(D|H1) - 2 In f(D|Hy), where f(D|H) is the marginal model likelihood, D is the data
and Hy and H; are the hypotheses being compared (in this case, the unconstrained and
constrained topology, respectively). In the standard test, we calculated the marginal likelihood
of Hy by using an unconstrained analysis with an uninformative prior across topology space,
whereas the marginal likelihood of H; was calculated from an absolute monophyly constraint
on Pensacolatus as an informed topology prior. Values between 0—2 indicated no evidence of
a difference between the two hypotheses, 2—6 indicated substantial evidence, 610 indicated
strong evidence for a difference and >10 indicated decisive evidence for a difference in the
likelihood of the topologies (Kass and Raftery 1995). The lower the BF, the lower the support
for the unconstrained tree. Marginal likelihoods were estimated through the harmonic means in
MrBayes 3.2.7a, and likelihoods were estimated in RAXMLHPC v8.2.12 (Stamatakis 2006,
2014).

Finally, Relative Fit Difference (RFD) (Goloboff and Farris 2001) for parsimony
analysis was also implemented. RFD is calculated through the formula /-(C /F), where C is the
sum of fits of characters increasing their fit in the constrained hypothesis (contradicting the
most parsimonious tree), and F represents the characters that decrease their fits in constraints
(favoring the most parsimonious tree). Therefore, the lower the RFD, the lower the support for
the most parsimonious (unconstrained) tree in relation to the constrained topology. C and F for

each constrained analysis were calculated using TNT.
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3.2 Results

3.2.0 Specimen sampling and phylogenetic inference

Molecular Results: Our concatenated matrix contains 3,089 bp (COI: 1,270 bp from 43
terminals, 16S: 641 bp from 43 terminals, 28S: 1,180 bp from 41 terminals) from 54 terminals.
The phylogeny is well supported at the species level; however, some deeper nodes are weakly
supported (fig. 3.0). Our results indicated that Pensacolatus is not monophyletic. We ran an
analysis constraining the monophyly of Pensacolatus and compared the values (-Inls) of both
trees. The results of the hypothesis tests are given in table 3.1. The table shows both the
likelihood heterogeneity test (LHT) results and the Bayes factors (BF) calculated from the
unconstrained tree (where Pensacolatus is not monophyletic) and the constrained topology
(where Pensacolatus is monophyletic). The results indicate that the constrained tree and the
unconstrained tree are not equiprobable; thus, the monophyly of Pensacolatus is rejected. The
unconstrained tree supports the monophyly of Antillattus and Bryanattus (ML, bootstrap >
70%, pp > 0.95).

Morphological phylogeny: The final matrix contained 125 characters (23
uninformative) scored for 68 taxa. We surveyed 18 characters from the female genitalia, 39
from the male genitalia, 3 from the male abdomen, and 65 from other body parts. The equal
weights analysis yielded 47 equally parsimonious trees with 377 steps [consistency index (CI)
= 37, retention index (RI) = 83]. The strict consensus of these trees recovered the relationships
within genera with good resolution and showed a close relationship between Pensacola and
Pensacolatus (BS=3, JK=53, SR=69). The most parsimonious tree obtained for k=17 also
recovered the relationships of Pensacolatus+Pensacola and Antillattus+Bryanattus and
supported the placement of the genera within the Antillattus clade. These genera were strongly
supported in both equal weights and implied weights analyses. The trees found under other
concavity values and under equal weights are used to discuss the robustness of genera and
clades. All genera were strongly supported by the jackknife, resampling analysis, and Bremer
support values. The equal weights analysis, the sensitivity to weighting regimes, and support

values are summarized in the working hypothesis tree (fig. 3.1, table 3.2 and 3.4).

3.2.1 Combined molecular and morphology results
Our concatenated total evidence matrix contained 3,218 characters and provided support
for some nodes that conflicted between our morphological and molecular data. The MP, BI,

and ML trees generated were congruent and recovered strong support values for Petemathis,
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Truncattus, Antillattus, and Bryanattus gen. nov. Both BI and ML strongly supported the
monophyly of the genus Pensacolatus (see figure 3.2); and the MP hypothesis in which
Pensacolatus is constrained to be monophyletic is almost as well-supported as the most
parsimonious hypothesis (see table 3.5).

Generally, our analyses agree that Pensacolatus, containing P. applanatus, P.
darlingtoni, P. maxillosa, and P. montanus, is a morphologically coherent group that is sister
to Antillattus. Antillattus contains the type species A. gracilis along with A. cambridgei, A.
placidus, and A. cubensis. Finally, the genus Bryanattus gen. nov. includes the type species B.
keyserlingi, in addition to B. mandibularis and three new species described here.

Three unambiguous synapomorphies supporting Pensacolatus are: male legs I with
fringes (char. 59[state 1]); male endites with the anterolateral cusp usually developed (char. 70
[state 1], homoplasious); and an inconspicuous retrolateral sperm duct loop (char. 94 [state 1],
non-homoplasious). The monophyly of the genus Bryanattus is strongly supported by four
unambiguous synapomorphies: male pre-spiracular bumps are as wide as ALS (char. 67 [state
1]); female copulatory openings are anteriorly positioned positioned relative to the vulva (char.
115 [state 0]); primary and secondary spermathecae receptacles are absent (char. 118 [state 0]),
and the copulatory duct usually connect at an internal position relative to the primary
spermathecae (char. 121 [state 0]). Finally, Antillattus is supported by the followed
unambiguous synapomorphies: fused male promarginal teeth (char. 29[state 0]); male paturons
with differently sized retromarginal teeth (char. 41[state 2]; char. 43[state 0]); male paturons
that are longer than clypeus width (char. 46[state 2], homoplasious), and project forwards (char.
47[state 2]); male paturons with a posteromesal mastidion (char. 51[state 2], non-
homoplasious); fang bases longer than fang shafts (char. 56[state 2], homoplasious); pre-
spiracular hair tufts are present (char. 68[state 1]); curved palpal femur (char. 74[state 2]);
embolus path that are close to the tegulum (char. 100[state 2]), with embolus as long as the
embolic disc (char. 103[state 0]); and females with the epigynal window occupying more than
half of the epigynal plate (char. 109[state 2]). The unambiguous synapomorphies are presented
in table 3.3. The ACCTRAN and DELTRAN optimizations are shown in table 3.3.

3.2.2 Antillattus, Pensacolatus, and Bryanattus species delimitation

DNA: Bayesian inference based on GMYC delimited between 17 and 20 lineages as
putative species. Based on the concatenated molecular tree in bPTP, Bryanattus thanos sp. nov.
and Bryanattus keyserlingi were considered the same species. Hard-Gaps and ABGD analyses

supported 13 species hypotheses, while the Bayesian tree based on GMYC simple delimitation
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supported nine, the Bayesian tree based on GMYC multiple delimitation supported eight, and
bPTP for the concatenated molecular dataset supported 11. The morphological delimitation was
100% congruent with the Hard-Gaps and ABGD delimitation, and 86% consistent with bPTP.
Interspecific distances for all species were >4 % (fig. 3.3, table 3.6).

Morphology: Nine species and three putative species were identified (figs. 3.3). Key
characters that were useful for group delimitation are related to spermatheca shape, copulatory
duct position, epigynal window length, male endite shape, mastidion number and position,
chelicerae shape, tegular lobe presence, and embolus shape. Continuous or morphometric

differences observed were not consistent within populations e.g. the relative size of chelicera.

Table 3.1 Likelihood heterogeneity test (LHT) and Bayes Factors (BF) from tests against the
unconstrained topology. Positive values indicate greater support for the hypothesis
(constrained topology). For BF, values between 0-2 indicate no evidence of a
difference, 2—6 indicate substantial evidence for a difference, 610 indicated strong
evidence for a difference and >10 indicated decisive evidence for a difference in
the likelihood of the topologies (Kass and Raftery, 1995). Asterisks indicate a

monophyletic grouping that is not rejected.

Marg. Log Lik. Evidence against constraint
ML Unconstraint H, -26072.460786
Pensacolatus Constraint H;* -26077.942041 10.94* df=1, P=0.001
BI Unconstraint H, -24981.08
Pensacolatus Constraint H;* -24988.65 BF=15.14* | substantial evidence

Table 3.2 MP (k=17 and equal weights) morphological synapomorphies and mapping of

morphological character changes on the MP-total evidence tree.

DNA+ Morphology | DNA+ Morphology DNA+ Morphology

equal weights k=17 MP
Pensacolatus NON NON 44-1, 55-1, 71-1, 73-1.
Antillattus
Bryanattus
Antillattus 5-0, 18-1, 19-1, 20-1, | 20-1, 44-1, 45-2,| 5-0, 18-1, 19-1, 20-1, 33-1,
Bryanattus 33-1, 34-1, 39-1, 44-1, | 48-1, 66-1, 55-1, | 34-1, 45-2, 66-1

45-2, 48-1, 55-1, 66-1, | 71-1, 73-1

71-1, 73-1,
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Antillattus

41-2, 46-2, 47-2, 51-1,
56-2, 68-1, 74-2, 100-
0, 103-0, 109-2

46-2, 47-2, 51-1,
56-2, 68-1, 74-2,
100-0, 103-0, 109-
2

29-0, 41-2, 43-0, 46-2, 47-2,
51-1, 56-2, 68-1, 74-2, 100-0,
103-0, 109-2

Bryanattus 29-1, 43-1, 50-1, 93-2, | 29-1, 43-1, 50-1, | 67-1, 115-0, 118-0, 121-0
115-0, 118-0 93-2,115-0,118-0
Pensacolatus 29-1, 43-1, 55-1, 94-0 | 29-1, 43-1, 55-1, | 59-1, 70-1, 94-0

94-0

Table 3.3 MP total evidence morphological synapomorphies under ACCTRAN and

DELTRAN optimization.
ACCTRAN DELTRAN
Antillattus clade | 21-1, 40-1, 69-1, 74-1, 86-1, 93-0, 100-1, | 100-1
119-1
Antillattus 29-0, 41-2, 43-0, 46-2, 47-2, 51-1, 56-2, | 41-2,46-2,47-2,51-1, 56-2, 68-1, 74-
68-1, 74-2, 100-0, 101-0, 103-0, 109-2 2,100-0, 101-0, 109-2
Bryanattus 67-1, 93-2, 115-0, 118-0, 121-0 29-1, 43-1, 50-1, 67-1, 93-2, 115-0,
118-0, 121-0
Pensacolatus 17-0, 21-0, 32-0, 39-0, 59-1, 70-1, 94-0, | 29-1, 42-1, 59-1, 70-1, 86-1, 93-0, 94-

120-1 0

Table 3.4 Summary statistics from the equal weights and implied weighting analyses. k:
concavity constant, N: number of most parsimonious trees, L: tree length, CI:

consistency index, RI: retention index.

tree steps CI RI

equal weights 47 377 0.37 0.83
k=3 1 382 0.37 0.83
k=5 1 380 0.37 0.83
k=7 1 380 0.37 0.83
k=9 1 378 0.37 0.83
k=11 1 378 0.37 0.83
k=15 1 378 0.37 0.83
k=17 1 377 0.37 0.83
k=25 1 377 0.37 0.83
k=100 1 377 0.37 0.83
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Table 3.5 Relative fit difference (RFD) of alternative phylogenetic hypotheses found using
constrained searches. C = sum of fit of characters contradicting most parsimonious

tree, F = sum of fit of characters favoring most parsimonious tree.

Constrained Fit C F C/F RFD
Pensacolatus 50, 156462 73,21898 | 74, 12924 | 0.987720 0,0122793
Unconstrained | 50, 110949 - - - -

Table 3.6 Genetic distances (Kimura 2-parameter) within and between the molecular
operational taxonomic units (MOTUs) which were identified by molecular species
delimitation methods. (1) Pensacolatus darlingtoni, (2) Pensacolatus maxillosus, (3)
Pensacolatus applanatus, (4) Bryanattus sanchezi sp. nov., (5) Bryanattus orientalis
Sp. nov., (6) Bryanattus sp. [Cubal], (7) Bryanattus thanos sp. nov., (8) Bryanattus
keyserlingi, (9) Antillattus cubensis, (10) Antillattus gracilis, (11) Antillattus

placidus, (12) Antillattus ocultus sp. nov., (13) Antillattus cambridgei

MOTUs 1 2 3 4 5 6 7 8 9 10 11 12 13
1 0.005 | 0.103 | 0.094 | 0.115 | 0.115 | 0.115 | 0.103 | 0.106 | 0.124 | 0.112 | 0.106 | 0.118 | 0.121
2 0.015 | 0.103 | 0.112 | 0.115 | 0.112 | 0.100 | 0.115 | 0.131 | 0.118 | 0.124 | 0.109 | 0.106
3 0.00 | 0.100 | 0.097 | 0.100 | 0.100 | 0.112 | 0.106 | 0.094 | 0.112 | 0.106 | 0.110
4 0.003 | 0.075 | 0.068 | 0.079 | 0.068 | 0.137 | 0.141 | 0.147 | 0.134 | 0.140
5 0.001 | 0.061 | 0.064 | 0.061 | 0.131 | 0.118 | 0.131 | 0.109 | 0.128
6 0.003 | 0.068 | 0.065 | 0.140 | 0.131 | 0.150 | 0.124 | 0.127
7 0.003 | 0.053 | 0.128 | 0.112 | 0.124 | 0.109 | 0.118
8 0.025 | 0.141 | 0.141 | 0.144 | 0.121 | 0.133
9 0.005 | 0.097 | 0.044 | 0.053 | 0.097
10 0.003 | 0.076 | 0.079 | 0.088
11 0.003 | 0.047 | 0.106
12 0.003 | 0.091
13 0.016
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3.3 Discussion
3.3.0 Phylogenetic inference

In the past few years, the phylogeny and taxonomy of Caribbean euophryines has
received renewed attention (Zhang and Maddison 2012, 2013, 2015). Nevertheless, these
questions are far from being resolved (Alayon 2000). The present study was designed to test
the monophyly of the genus Antillattus sensu Zhang and Maddison (2015). As expected, the
inclusion of Cuban species improved the phylogenetic resolution of our analyses, and the total
evidence analyses provided robust results. Additionally, our data yielded new results for the
structure of the genus Antillattus sensu Zhang and Maddison (2015). The new evidence

indicates that Antillattus (see Zhang and Maddison 2015), as currently described, is comprised
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of three separate monophyletic groups (fig 3.2). Using morphological and molecular evidence
together, we propose three genera and discuss their relationships to one another below.

Antillattus applanatus, A. darlingtoni, A. maxillosus, and A. montanus form a
morphologically coherent clade that we consider as Pensacolatus. The type species of
Antillattus—A. gracilis—forms a clade with A. cambridgei, A. placidus, and A. cubensis. A
third morphologically coherent clade is formed by A. keyserlingi, A. mandibularis, and three
new species and are here placed in the new genus Bryanattus gen. nov.

Four unambiguous synapomorphies support Pensacolatus (Antillattus+Bryanattus) (fig.
3.2, table 3.2): male paturons with sexually dimorphic and rugose mesal cuticles (char. 44 and
char. 55); dimorphic endites, with distal ectal projections (char. 71 and 73).

Waunderlich (1988) described Pensacolatus based on a Dominican amber fossil (20-15
Mya). According to Wunderlich (1988), Pensacolatus is characterized by normal, non-
divergent chelicerae, apparently without a mastidion; with endites widened distally and with
small cusps; tibia I with 3 pairs of macrosetae; male palps with retrolateral and ventral
apophysis; elongated bulbs with tegular lobes; spiraled embolus’ with embolic discs; and
epigynum with the receptacle in the copulatory duct, in addition to primary and secondary
spermathecae (see Wunderlich 1988, 2004). Wunderlich (1988) also mentions the similarity
and possible close relation of the fossil species with the species described by Bryant (1943) as
Pensacola (Peckham and Peckham 1885).

The euophryine phylogeny proposed by Zhang and Maddison (2013, 2015) shows the
Pensacola-Mexigonus clade as the sister group of the Antillattus clade. Our morphological data
show a close relationship between the genera Pensacola and Pensacolatus which may suggest
a common ancestor. We also find morphological characters to differentiate both genera.
Pensacola signata differs from other species by the unambiguous character: males with reduced
tegulum (char. 104) (fig 2.11, F).

In addition to the morphological similarity between the species proposed by Wunderlich
(1988, 2004) and Bryant (1943), molecular dating (Zhang and Maddison 2013) puts the
radiation of the Antillattus clade between 25.49-14.79 Mya. This geological range encompasses
the proposed age of Dominican amber (see Iturralde-Vinent and MacPhee 1996) and is
consistent with the conclusions of Wunderlich.

Our data indicate that seven species currently placed in Antillattus belong in
Pensacolatus. They differ from the type species Antillattus gracilis in key characteristics,
including the number of retromarginal and promarginal teeth, tegular lobe absence/presence,

the shape of the retrolateral sperm duct loop, and the presence of a pre-spiracular bump. The
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genus Pensacolatus is supported by the number of retromarginal teeth; absence of the pre-
spiracular area; and inconspicuous retrolateral sperm ducts. We propose the transfer of
Antillattus darlingtoni, A. electus, A. maxillosus, A. montanus, A. peckhami, A. scutiformis, and
A. applanatus to Pensacolatus.

The sister relationship between Bryanattus gen. nov. and Antillattus is supported by
eight unambiguous synapomorphies (table 3.2). Bryant (1943) described the genus Antillattus
based on the morphological characters of A. gracilis and A. placidus. Antillattus cambridgei
has had a taxonomic history full of erroneous identifications. Bryant (1943), described Amycus
cambridgei despite its evident dissimilarity with this genus. Galiano (1968) transferred Amycus
cambridgei to Cobanus; however, its placement here was inconclusive. We found that Cobanus
can be distinguished from Antillattus by the presence of a lamella on the embolus (char. 106),
legs with different numbers of macrosetae on the metatarsus and tibia (char. 62 to 65), and an
epigynum with a pocket (char. 112). Zhang and Maddison (2015) placed Cobanus cambridgei
in Antillattus based on molecular evidence. Here, we found morphological synapomorphies that
support the placement of A. cambridgei at a basal position within Antillattus. The
synapomorphies are: males with developed, forward projecting paturons; the presence of a
posteromesal mastidion; fangs with longer bases than shafts; a wide pre-spiracular bumb; a
curved palpal femur; an absent proximal tegular lobe; the retrolateral sperm duct loop
occupying about half of the bulb width; females with retromarginal multicuspid teeth; the
window of the epigynum occupying about half of plate; and copulatory duct receptacles
developed distal to primary spermathecae.

Antillattus cubensis had also been previously placed within the genera Emathis and
Agobardus. Franganillo (1935) described Emathis cubensis based on a female and an immature
male from Santiago de Cuba. Unfortunately, Franganillo’s description of the species is poor.
Bryant (1943) considered the genera Emathis and Commoris as junior synonyms of Agobardus
and transferred Emathis cubensis to Agobardus. In the same work, Bryant (1943) redescribed
Agobardus cubensis and mentioned that this species may not belong in this genus but made no
taxonomic changes. Zhang and Maddison (2015) transferred Agobardus cubensis to Antillattus.
Our molecular and morphological results also support the inclusion of Antillattus cubensis
within Antillattus.

Antillattus can be clearly differentiated from Pensacolatus and Bryanattus as described
above in the diagnoses, and no other proposed species currently seem to belong to this genus.
Retromarginal multicuspid teeth, the absence of a tegular lobe, and the shape of the retrolateral

sperm duct loop and pre-spiracular bump are some of the characters that differentiate Antillattus
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from other genera and support it as a genus (fig. 3.2). We propose the following species belong
to Antillattus: A. gracilis, A. cubensis, A. placidus, and A. cambridgei.

Additionally, we propose the new genus Bryanattus based on morphology, DNA, and total
evidence analyses. Initially, two of the species (B. keyserlingi and B. mandibulatus) were
described as Agobardus. The genus Agobardus Keyserling (1885) was monotypic when first
described as Agobardus anormalis. Bryant (1940) noted some characteristics of the genus: high
cephalothoraxes; a large paturon that is divergent in some males and vertical in females and
small males; retromargins with a divided tooth; long and sinuous fangs; male endites that are
often elongated into a lobe on the anterolateral side; enlarged femurs of leg I in males, modified
with a ventral spur or carina; and palpuses as long as or longer than the cephalothorax, without
a tegular lobe. However, many of these characters are ambiguous and homoplasious. Under the
proposed characters and morphological similarity, Bryant (1940) included A4, keyserlingi and
A. mandibulatus in Agobardus. Zhang and Maddison (2015), based on the illustration and
description proposed by Bryant (1940), transferred A. keyserlingi and A. mandibulatus to
Antillattus. Our results indicate that Agobardus keyserlingi and Agobardus mandibulatus
belong to the Antillattus clade but in Bryanattus gen. nov. rather than Antillattus. This is
supported by our molecular and morphological phylogenies.

As is typical in many euophryines, some characters exhibit wide variation within a
genus e.g. small chelicerae in Agobardus cordiformis or large divergent chelicerae in
Agobardus anormalis. Bryanattus gen. nov. differs in many key characteristics from the type
species Agobardus anormalis, such as the presence of a pre-spiracular bump (fig. 3.21, D-E);
retromarginal multicuspid teeth in both sexes and a promarginal bicuspid tooth in the male (fig.
3.21, B); paturons with concave mesal margins and mesomesal mastidion (fig. 3.21, A); fang
bases as long as, or longer than, the fang shaft (fig. 3.21, A); male endites that are often
elongated into a lobe lobe anterolaterally; slightly curved femurs of the male palp; emboluses
that are coiled into a circle or semi-circle; reduced ducts between the copulatory opening and
the secondary spermathecae; and and anteriorly located fertilization ducts.

Additionally, Franganillo (1936) described the species Emathis unispina based on a
male from Sierra Maestra, Cuba. Bryant (1940) discussed the misidentification and inclusion
of some Caribbean species within the genus Emathis. Based on strong differences in genital
organs, Proszynski and Deeleman-Reinhold (2012) described the genus Petemathis to include
Emathis portoricensis, E. luteopunctata, E. minuta, E. tetuani, and E. unispina. However, the
transfer of E. unispina to Petemathis is incorrect. Based on the description by Franganillo

(1936), P. unispina has all the characters to be considered a member of Bryanattus. These
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characters are males with large and divergent chelicerae; with two pair of mastidions (one
internal and one external); four retromarginal teeth with a common base and females with five
retromarginal teeth that have a common base. We also transferred the species P. unispina to

Bryanattus. Below we describe additional species of Bryanattus gen. nov.

3.3.1 Delimitation

We found consistency results between morphological, hard-gaps, and ABGD
delimitation methods. Most distance-based barcoding methodologies have been criticized for
the artificiality and doubtful universality of the applied threshold. We avoided such problems
in Hard-Gap barcoding by looking for the intra- and inter-specific variability thresholds in our
own datasets. Using this method, we obtained robust results with COI because an unambiguous
gap was found, allowing us to use single-marker delimitation (table 3.6). The average minimum
interspecific distance of congeners was 4.0%. Previous studies of diverse animal groups have
reported a minimum interspecific distance for sister species of >2% (Hebert et al. 2004a; Hebert
et al. 2004b; Johns and Avise 1998; Klicka and Zink 1997; Ward et al. 2005). In spiders,
arbitrary thresholds of 2%-6% have been proposed (Agnarsson et al. 2016; Cao et al. 2016;
Ortiz and Francke 2016). Hard-Gap barcoding recovered all the known species and also some
morphologically cryptic lineages. GMYC suggest a higher number of morphologically cryptic
lineages, but should not be overinterpreted as evidence for additional species (Fernandez and
Giribet 2014; Opatova et al. 2013; Satler et al. 2013). The single locus bPTP approach (Zhang
et al. 2013) performed well with our dataset in relation to morphology by recovering all but one
species. More conservatively, looking at the consistency among all employed methods, they are
all congruent in suggesting at least fourteen species (fig 3.4). Thus, our combined molecular
and morphological analyses contribute to a growing body of evidence of high diversity in the

Caribbean region and indicate evidence of cryptic species.

3.3.2 Taxonomy

Our phylogenetic results show that species of Antillattus, Bryanattus, and
Pensacolatus are monophyletic. Additionally, the genera are strongly supported by
morphological and molecular evidence. Based on these results, the following genera and species

are proposed:
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Antillattus Bryant (1943)
Fig. 3.5-3.10

Antillattus Bryant, 1943: 461, type species: Antillattus gracilis Bryant, 1943: p. 461-462, fig.
14, 18, 20. Male holotype (MCZ-IZ 21477), Haiti, Dame-Marie, 1941 (between 1 January and
31 December), Col: A. Audant.
Material examined: Antillattus cambridgei: (3 males, 3 females, ICN-Ar 12839), Dominican
Republic, Santiago Rodriguez prov., Mata Grande, PN Armando Bermudez, 19.1896893N, -
71.0012313W, 7.vii.2012, Col: A. Deler-Hernandez. (2 males, 2 females, ICN-Ar 12840),
Dominican Republic, Santiago Rodriguez prov., Mata Grande, PN Armando Bermudez,
19.1896893N, -71.0012313W, 7.vii.2012, Col: A. Deler-Hernandez. Antillattus cubensis:
Cuba, Cienfuegos prov., Soledad, Jardin Botanico, 20.v.2013, Col: Cala-Riquelme, F; Deler-
Hernandez, A; Andersson, R (4 males, 3 females, ICN-Ar 12834). (4 males, 4 females, ICN-Ar
12835), Cuba, Holguin Prov., Moa, National Park Humboldt, Sector La Melba, La Melba,
20.549898N, -74.838108W, 1.x1.1997, Col: A. Sanchez. (2 males, 3 females, ICN-Ar 12836),
Cuba, Granma Prov., Bartolome Mas6, National Park Pico Turquino, La Platica, 20.0129376N,
-76.8901133W, 29.ix.2014, beating vegetation in rainforest Col: F. Cala-Riquelme. (3 males, 3
females, ICN-Ar 12837), Cuba, Cienfuegos Prov., Soledad, Jardin Botanico de Cienfuegos,
22.1273241N, -80.3306984W, 20.v.2013, Col: F. Cala-Riquelme, A. Deler-Herndndez. (3
males, 3 females, ICN-Ar 12838) Cuba, Guantanamo Prov., Baracoa, Ecological Reserve
“Yunque-Quibijan-Duaba”, Turey, Las Delicias, 20.332078N, - 74.568672W, 6.iv.2012, Col:
F. Cala-Riquelme, A. Deler-Hernandez. Antillattus gracilis: (1 male, 1 female, MNHNSD-
09794) Republica Dominicana, Loma del Pichon, 27-30.vi.1998. Antillattus placidus: (1 male,
MCZ-1Z 22690) Haiti, Ennery, 19.483333N, -72.483333W, 7.viii.1934, wild caught, Col:
Philip J. Darlington, Jr. (1 male, USNM-ENT 00784586), Dominican Republic, La Vega prov.,
Constanza, Cachote, 18.984742N, -70.727953W, 7.vii.2012, Col: CarBIO Team.
Composition: We include the following species in Antillattus: Antillattus gracilis Bryant;
Antillattus cambridgei (Bryant); Antillattus cubensis (Franganillo); and Antillattus placidus
Bryant.
Diagnosis: The genus Antillattus resembles Truncattus, Petemathis, Pensacolatus, and
Bryanattus by the males having a developed distal hematodochae, and the presence of the sperm
duct loop on the retrolateral side of the bulb (figs 2.11, A-I; 3.5, F-G; 3.8, C; 3.9, C; 3.10, D;
3.12, C; 3.14, C; 3.16, C; 3.18, B-C; 3.19 D-E; 3.20, E; 3.26, B; 3.28, C; 3.29, D; 3.30, E).
Additionally, Antillattus shares several characteristics with Pensacolatus and Bryanattus,

including: male paturons with differences between the mesal cuticle and the rest of the paturon
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cuticle (figs. 3.12, A; 3.14, A; 3.21, A; 3.22, F; 3.26, A); sexually dimorphic paturons; sexually
dimorphic endites that are expanded laterally (fig. 3.6, C; 3.9, D; 3.10, C; 3.12, A; 3.16, B; 3.21,
C); and palps with patella that are shorter than or equal to the tibia (fig. 2.9, E-F; 2.10, D, F;
3.11, G; 3.12, C; 3.15, F; 3.16, D; 3.17, C); however, Antillattus can be differentiated from
congeners by the male paturon projecting forwards, with a posteromesal mastidion (figs. 3.5,
A-B, E; 3.8, A; 3.9, A; 3.10, A); fang bases that are longer than the shaft (with the exception of
Bryanattus keyserlingi and B. mandibularis) (fig. 3.6, B; 3.8, D; 3.10, B); post-epigastrium with
pre-spiracular hair tufts; palps with curved femurs (fig. 3.6, E); embolus as long as the embolic
disc (fig. 3.6, G; 3.8, C; 3.9, C; 3.10, D); and epigynum windows occupying much more than
half of the epigynal plate (fig. 3.6, I; 3.7, C). Antillattus can be differentiated from Pensacolatus
by males having retromarginal teeth II, III, and IV present (fig. 3.5, C, E; 3.6, A-B; 3.8, D; 3.10,
B); retromarginal teeth being fused to each other (fig. 3.5, C, E; 3.6, A-B; 3.8, D; 3.10, B); and
the absence of anterolateral cusps on their endites (fig. 3.6, C; 3.9, D; 3.10, C). Finally,
Antillattus can be differentiated from Bryanattus by male post-epigastrium having a pre-
spiracular bump 2x wider than one of the ALS; epigynum with the copulatory opening located
mesoposteriorly relative to the vulva (fig. 3.6, I; 3.7, A-C; 3.8, E-F; 3.9, E-F; 3.10, E); and
copulatory ducts with a receptacle in addition to the primary and secondary spermathecae (fig.
3.5, H-I; 3.7 A-C; 3.8, E-F).

Description: Small spiders ranging from 4.0 to 4.8 mm in length. Sexually dimorphic in
chelicerae size, and endite shape. The carapace in males is approximately as long as the
abdomen; usually dark, with a lighter dorsal area, and white scales at front and lateral edges of
carapace. The anterior row of eyes is wider than the others in both sexes; the second row is
midway between ALE and PLE; the OQ is approximately 48-55% of carapace length. The
clypeus is lower than AME radius. Chelicerae in both sexes with three promarginal teeth (with
the exception of A. cambridgei), and the retromargin with a multicuspid. The male chelicerae
are longer than the clypeus width, and projects forwards. Aditonally, males have a posteromesal
mastidion and fang bases that are longer than shafts. Endites are sexually dimorphic and in
males project to the prolaterodistal side. Labium are subtriangular, shorter than endites, with
two laterobasal concavities. The abdomen is longer than it is wide, pale gray to yellow with
black and/or dark reddish pattern and spots. Leg spination has the following pattern: (from
Antillattus gracilis) male, I- femur rd1, d1-1-1, drd1, dd1, patella pl, tibia p1-1-0, r0-0-1, v2-
2-2, metatarsus pl-1, r1-1, v2-2; II- femur r1, rd1, d1-1-1, drd1, dd1, patella p1, r1, tibia p1-1-
0, r1-1-0, v2-2-2, metatarsus p1-1, r1-1, v2-2; III- femur rd1, d1-1-1, drd1, dd1, patella p1, r1,
tibia p1-1-1, d1-0-0, r1-1-1, v1-0-2, metatarsus p1-1, d2-2, r1-1, v2-2; IV- femur rd1, d1-1-1,
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drdl, ddl1, patella p1, r1, tibia p1-1-0, d1-0-0, r1-1-0, v1-0-2, metatarsus pl-1, d2-2, r1-1, v2-
2; female, I- femur rd1, d1-1-1, drd1, dd1, patella p1, tibia p1-1-0, r0-0-1, v2-2-2, metatarsus
pl-1, r1-1, v2-2; II- femur rl, rd1, d1-1-1, drd1, dd1, patella pl, tibia p1-1-0, r1-1-0, v2-2-2,
metatarsus pl-1, r1-1, v2-2; III- femur rd1, d1-1-1, drd1, dd1, patella p1, tibia p1-1-1, d1-0-0,
rl-1-1, v1-0-2, metatarsus p1-1, d2-2, r1-1, v2-2; IV- femur rd1, d1-1-1, drdl, dd1, patella p1,
rl, tibia p1-1-0, d1-0-0, r1-1-0, v1-0-2, metatarsus p1-1, d2-2, r1-1, v2-2. The male palp, with
the femur curved, usually as long as the patellat+tibia. Tibia have finger-like RTA, and
spermophorae have a rSDL. The tegulum has a dTL and not a pTL, and the ED is both parallel
to the bulb and as long as its width. The WE occupy more than half of the epigynal plate. The
CO has a reduced spiral guide, and is followed by a short stretch of CD1. The CD2 has a
receptacle in addition to the PS and small SS, and is as wide as the PS. The PS are spherical

and near one another. The FD is relatively close to the CD, and BG is depressed or superficial.

Antillattus ocultus sp. nov.
Figs. 3.10A-E

Type material: Male holotype (ICN-Ar 12841), CUBA, Pinar del Rio prov., National Park
Maravillas de Vinales, 22.65364N, - 83.69967W, 19-21.iv.2012, Col: CarBIO Team, beating
vegetation in tropical forest. Paratype (ICN-Ar 12841), 4 females, 13 males, same data as
holotype.
Diagnosis: Males of Antillattus ocultus sp. nov. can be separated from other Antillattus species
(except A. cubensis) by the sub-square and slightly divergent shape of the chelicerae (Fig. 3.10,
A-B), and by the shape of the embolic disc (Fig. 3.10, D). Antillattus ocultus sp. nov. can be
differentiated from all other Antillattus, including A. cubensis, by the following unique mtDNA
nucleotide substitutions of the standard DNA barcode (see, Agnarsson et al. 2015): A (50), G
(125), G (299), A (440), A (449), G (458), G (572), T (647).
Etymology: The species epithet refers to the absence of morphological characters to differentiate
the species from Antillattus cubensis.
Description: Male (holotype: ICN-Ar 12841): Carapace, dark yellow to reddish, with white
scales and black around the eyes. Chelicerae, endites, labium, and leg I are all reddish to brown.
Abdomen gray to yellow, with reddish and dark bands. Total length 5.3. Carapace 2.5 long, 1.8
wide, 1.2 high. Clypeus 0.2 high. Anterior eye row 1.5 wide, posterior eye row 1.4 wide. OQ
length 1.3. Chelicerae 1.3, with tricuspid promarginal teeth, and multicuspid retromarginal teeth
(from three to five); one mediomesal mastidion. Abdomen, 2.7 long, longer than wide. Leg

measurements, - coxae 0.9, trochanter 0.6, femur 1.8, patella 0.7, tibia 1.4, metatarsus 0.8,
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tarsus 0.5; II- 0.6, 0.3, 1.6, 0.7, 1.2, 0.6, 0.5; 111-0.6, 0.3, 1.8, 0.8, 1.1, 0.9, 0.5; IV-0.7, 0.4, 1.8,
1.0, 1.2, 1.1, 0.7. Leg spination, I- femur rd1, d1-1-1, drd1, dd1, patella p1, tibia p1-1-1, r1-0-
1, v2-2-2, metatarsus pl-1, r1-1, v2-2; II- femur rl, rd1, d1-1-1, drd1, patella p1, rl, tibia p1-
I-1, r1-0-1, v2-2-2, metatarsus pl-1, r1-1, v2-2; III- femur rd1, d1-1-1, drd1, dd1, patella p1,
rl, tibiapl-1-1, d1-0-0, r1-1-1, v1-0-2, metatarsus p1-1, d2-2, r1-1, v2-2; IV- femur rd1, d1-1-
1, drdl, dd1, patella p1, r1, tibia p1-1-0, d1-0-0, r1-1-0, v1-0-2, metatarsus p1-1, d2-2, r1-1, v2-
2. Palp (fig. 3.10, D), RTA long and finger-like. Embolus, distally striated, and as long as the
ED wide.

Female (Paratype: ICN-Ar 12841): Carapace gray to reddish, with black around eyes.
Chelicerae, endites and labium are all yellow. Legs yellow with black spots on tibia, tarsus, and
metatarsus of legs III and IV. Abdomen gray, with four black bands of spots. Total length 5.8.
Carapace 1.6 long, 1.7 wide, 1.2 high. Clypeus 0.2 high. Anterior eye row 1.5 wide, posterior
eye row 1.4 wide. OQ length 1.3. Chelicerae 0.9 long, with three promarginal teeth, and
multicuspid retromarginal teeth. Abdomen 3.3 long, longer than wide. Leg measurements, I—
coxae 0.6, trochanter 0.4, femur 1.4, patella 0.7, tibia 1.1, metatarsus 0.5, tarsus 0.4; 11— 0.5,
0.3,1.3,0.7,0.8, 0.6, 0.3; I111-0.5, 0.3, 1.3, 0.6, 0.9, 0.8, 0.4; IV-0.5, 0.3, 1.7, 0.8, 1.3, 0.8, 0.4.
Leg spination, I- femur rdl, d1-1-1, drdl, ddl, patella pl, tibia pl-1-1, r1-0-1, v2-2-2,
metatarsus pl-1, r1-1, v2-2; II- femur r1, rd1, d1-1-1, drd1, patella p1, r1 tibia p1-1-1, r1-0-1,
v2-2-2, metatarsus pl-1, r1-1, v2-2; III- femur rd1, d1-1-1, drd1, dd1, patella p1, rl, tibia p1-
1-1,d1-0-0, r1-1-1, v1-0-2, metatarsus p1-1, d2-2, r1-1, v2-2; IV—femur rd1, d1-1-1, drd1, dd1,
patella p1, r1, tibia p1-1-0, d1-0-0, r1-1-0, v1-0-2, metatarsus p1-1, d2-2, r1-1, v2-2. Genitalia
(Fig. 3.10, E), very similar to other species of the genus; WE occupying more than half of the
epigynal plate; CO at median position; CDR in addition to PS and SS as wide as the PS; PS

spherical and close to one another; FD relatively close to the CD2; BG depressed or superficial.

Pensacolatus Wunderlich, 1988
Figs. 3.11 - 3.20
Type species: Pensacolatus coxalis Wunderlich, 1988
Material examined: Pensacolatus peckhami (3 females, MNHNSD09.808) Republica
Dominicana, San Juan prov., Valle de Bao, bajada de Pico Duarte, 9.vi.1992, beating rainforest
vegetation, Col: K. Guerrero, M. lvie. Pensacolatus darlingtoni (4 males, 2 females,
MNHNSD09.1602) Republica Dominicana, La Vega prov., Constanza, La Neverita, PN Valle
Nuevo, 18.6969722N, -70.591138W, 17.x.2011, Col: G. de los Santos. Pensacolatus montanus
(2 males, 4 females, MNHNSDO09.1602) Republica Dominicana, San Juan prov., Sabana
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Nueva, PN José del Carmen Ramirez, 19.1206828N, -70.6422089W, 17.x1.2011, Col: G. de los
Santos, C. Marte, C. Suriel. (1 male, 6 juveniles, MNHNSD09.1598) Republica Dominicana, La
Vega prov., Constanza, Sabana Quéliz, PN Jos¢ del Carmen Ramirez, 18.8070203N, -
70.6752405W, 15.1.2011, Col: S. Carrero, G. de los Santos. (I male, 3 females,
MNHNSDO09.1604) Republica Dominicana, San Juan prov., Sabana Nueva, PN Jos¢ del
Carmen Ramirez, 19.1206828N, -70.6422089 W, 19.x.2011, Col: G. de los Santos, C. Marte,
C. Suriel. (1 male, MNHNSDO09.1600) Republica Dominicana, San Juan de la Maguana prov.,
Sabana vieja, PN José del Carmen Ramirez, 9.1.2011, Col: A. Sanchez, R. Rodriguez. (1 male,
1 juvenil, MNHNSD09.1599) Republica Dominicana, San Juan de la Maguana prov., Sabana
vieja, PN José del Carmen Ramirez, 9.1.2011, Col: A. Sanchez, R. Rodriguez. (1 male, 2
females, MNHNSD 09.1603) Republica Dominicana, San Juan de la Maguana prov., Sabana
vieja, PN Jos¢ del Carmen Ramirez, 10..2008, Col: G. de los Santos, R. Rodriguez.
Pensacolatus electus (2 males, MNHNSD 09.1597) Republica Dominicana, La Vega prov.,
Constanza, La Piramide, PN Valle Nuevo, 18.9063646N, - 70.7444894W, 17.1.2011, Col: S.
Carrero, G. de los Santos. Pensacolatus scutiformis (1 males MCZ-1Z 21177) Dominican
Republic, rainforest near Valle Nuevo, Cord. Cent., 6000 to 6000 ft, 8/1938 (1938-08-01 -
1938-08-31), wild caught, Col: Philip J. Darlington, Jr. (1 female MCZ-1Z 25849) Dominican
Republic, Loma Rucilla Mts., Cord. Cent., 1-30.vi.1938, wild caught, Col: Philip J. Darlington,
Jr. (1 male, 1 female, MNHNSD 09.1601), La Vega prov., Constanza, La Piramide, PN Valle
Nuevo, 18.9063646N, - 70.7444894W, 19.1.2011, Col: S. Carrero, G. de los Santos.

Diagnosis: The genus Pensacolatus was originally described based on a Dominican amber
fossil. Wunderlich (1988) noted the morphological similarity to species described by Bryant
(1943) as Pensacola, suggesting that the species described by her could correspond to this same
genus. The evolutionary dating of the Antillattus clade (see Zhang and Maddison 2013) is
consistent with the age of Dominican amber. Here, we revise the original description, provide
illustrations and photos of the species, and conclude that the species described as Pensacola by
Bryant (1943) correspond to Pensacolatus. The males of Pensacolatus can be distinguished
from Antillattus and Bryanattus by the chelicerae with one retromarginal tooth (figs. 3.11 B, C,
E, F;3.12A-B; 3.14 B; 3.18 A; 3.20 C), usually as wide as tall; post-epigastrium without a pre-
spiracular bump and pre-spiracular hair tufts (figs. 3.11 B; 3.15 B); endite with a anterolateral
cusp (figs. 3.11 B, E, F; 3.12 A; 3.14 A; 3.15 B, 3.16 B; 3.18 A); tegulum with a pTL (figs.
3.11 G;3.12C; 3.14 C; 3.15 E; 3.16 C; 3.17 C; 3.18 B, D; 3.19 D); and rSDL that occupy less
than half of the bulb width, with the loop being inconspicuous (figs. 3.11 G; 3.12 C; 3.14 C;
3.15 E; 3.16 C; 3.17 C; 3.18 B, D; 3.19 D; 3.20 E). The female of Pensacolatus resemble
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Antillattus by the presence of a CDR in addition to the SS and PS, but can be distinguished by
the CDR having developed ventrally to the PS (figs. 3.11 H; 3.12 D; 3.13 A-C; 3.14 D; 3.15 G;
3.16 E; 3.17 D; 3.19 F; 3.20, G). Finally, Pensacolatus can be differentiated from Bryanattus
by the presentse of a CDR (Figs. 3.10 H; 3.11 D; 3.12 D; 3.13 G; 3.14 E; 3.17 F; 3.18 G).

Description: Pensacolatus are small spiders ranging from about 4.3 to 6.0 mm in length, and
are sexually dimorphic in chelicerae and endite shape. The carapace in males is shorter than the
abdomen, and is usually reddish to dark brown with white scales at the front and lateral edges.
The anterior row of eyes is wider than the others in both sexes. The second row of eyes is
midway between the ALE and PLE, and the OQ is approximately 44-48% of carapace length.
The clypeus is lower than the AME radius, and is reddish to dark brown in males. Chelicerae
in a bicuspid promarginal tooth in the male and two teeth in the female, and the retromargin
with a single tooth in both sexes. Male chelicerae are as long as the clypeus’ width, project
downwards, and have a concave mesal margin. Aditonally, males have a mediomesal mastidion
as well as a medioectal mastidion in some species; and the fang base as long as shaft. Endites
are sexually dimorphic and in males are projected on the prolaterodistal side, and have an
anterolateral cusp. Labium is subtriangular, shorter than endites, and with two laterobasal
concavities. The abdomen is suboval and longer than it is wide, pale gray to black with patterns
and spots; ventrally, the post-epigastrium lacks the pre-spiracular bump and pre-spiracular
hairs-tufts. Leg spination has the following pattern: (from Pensacolatus maxillosus), male, I-
femur d1-1-1, drdl, dd1, patella p1, d1, tibia pl-1-1, v2-2-2, metatarsus p1-1, r1-1, v2-2; II-
femur rl, rd1, d1-1-1, drdl, d1, patella p1, r1, tibia p1-1-1, v2-2-2, metatarsus p1-1, r1-1, v2-2;
III- femur drl, drdl, d1-1-1, drpl, dpl, patella pl, rl, tibia pl-1-1, dl, r1-1-1, v1-0-2,
metatarsus pl-1, d2-2, r1-1, v2-2; IV— femur drl, drd1, d1-1-1, drpl, dpl, patella p1, rl, tibia
pl-1-1, d1, r1-1-1, v1-0-2, metatarsus pl-1, d2-2, r1-1, v2-2; female, I- femur d1-1-1, drdl,
ddl, patella p1, d1, tibia p1-1-1, v2-2-2, metatarsus pl-1, r1-1, v2-2; II- femur r1, rd1, d1-1-1,
drdl, d1, patella p1, rl; tibia p1-1-1, v2-2-2, metatarsus p1-1, r1-1, v2-2; III- femur dr1, drdl,
d1-1-1, drpl, dpl, patella pl, rl, tibia p1-1-1, d1, r1-1-1, v1-0-2, metatarsus p1-1, d2-2, r1-1,
v2-2; IV—- femur drl, drdl, d1-1-1, drpl, dpl, patella p1, rl, tibia p1-1-1, d1, r1-1-1, v1-0-2,
metatarsus pl-1, d2-2, r1-1, v2-2. The male palp, with the femur straight, is usually as long as
patellattibia. Tibia with a finger-like RTA. The rSDL is inconspicuous, and the tegulum has
both a dTL and pTL. The embolic disc is at an acute angle to the longitudinal axis of the bulb
and is longer than it is wide. The WE occupy more than half of the epigynal plate. The CO is
in a median position relative to the vulva, with a reduced spiral guide, followed by a short

stretch of CD1. The CD2 has a receptacle in addition to the PS and small SS, and is as wide as
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the PS. The PS are spherical and near one another. The FD is relatively close to the CD2, and
BG is depressed or superficial.
Composition: We include the following species in Pensacolatus: Antillattus darlingtoni, A.

electus, A. maxillosus, A. montanus, A. peckhami, A. scutiformis, and A. applanatus.

Pensacolatus naranjoi sp. nov.
Fig. 3.19A-F

Type material: Male holotype (ICN-Ar 12842), CUBA, Santiago de Cuba, Protected Natural
Landscape “Gran Piedra”, La Isabelica, 20.005769N, -75.617843W, 27-29.1.2012, beating
rainforest vegetation, Col: F. Cala-Riquelme, A. Deler-Herndndez. Paratype (ICN-Ar 12842, 1
female) same data as holotype.
Diagnosis: Pensacolatus naranjoi sp. nov. resembles P. applanatus in the posterior placement
of the female CO, and the PS being placed outside the WE, but the two can be distinguished by
P. naranjoi not having a mediomesal mastidion, P. naranjoi palps having VTA, and the female
CD2 of P. naranjoi connecting anteriorly with the PS. P. naranjoi sp. nov. also resembles P.
maxilosus and P. scutiformis in the male paturons lacking mastidions (fig. 3.19, C), but can be
distinguished by P. naranjoi having unmodified retromarginal teeth and concave paturons.
Finally, P. naranjoi sp. nov. can be distinguished from other conspecifics by the male paturons
that lack a mastidion, the inconspicuous endite cusps, and females having PS developed outside
the WE (fig. 3.19, F).
Etymology: The species epithet is a noun in apposition referring to Dr. Carlos Naranjo, professor
and investigator of Invertebreate Zoology in the Department of of the Centro Oriental de
Ecosistemas y Biodiversidad (BIOECO).
Description: Male (holotype: ICN-Ar 12842): Carapace, reddish to black, white scales at edge
of carapace. Chelicerae, endites, labium, and sternum, pale yellow to reddish. Legs I, pale
yellow to reddish; legs II to IV, gray to light reddish. Abdomen, ventrally gray to black;
dorsally, gray to black. Total length 3.5. Carapace 1.6 long, 1.1 wide, 0.9 high. Clypeus 0.1
high. Anterior eye row 1.1 wide, posterior eye row 1.1 wide. OQ length 0.75. Chelicerae 1.1,
with two promarginal teeth and one retromarginal tooth. Abdomen 1.65 long, longer than wide.
Leg measurements: I coxae 0.45, trochanter 0.25, femur 0.95, patella 0.5, tibia 0.8, metatarsus
0.55, tarsus 0.45; 11- 0.3, 0.2, 0.65, 0.3, 0.55, 0.4, 0.35; 111-0.35, 0.2, 1.0, 0.4, 0.65, 0.7, 0.45;
1V-0.45,0.25,1.15,0.5, 0.75,0.75, 0.5; Leg spination, I- femur drd1, d1-1-1, dpd1, dp1, patella
pl, dl, tibia p1-1-1, v2-2-2, metatarsus p1-1, v2-2; II- femur drdl, d1-1-1, dpdl, dp1, patella
pl, dl, tibia p1-1-1, v2-2-2, metatarsus pl-1, v2-2; III- femur drd1, d1-1-1, drp1, dp1, patella
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pl, r1, tibia r1-1-0, d1-2, p1-0-1, v1-0-2, metatarsus r1-1, d2-2, p1-1, v2-2; IV— femur drdl,
d1-1-1, drpl, dpl, patella p1, rl, tibia r0-1-1, d2-2-0, p0-1-1, v1-0-2, metatarsus r1-1, d2-2-2,
pl-1, v2-2. Palp (Fig. 3.19, D-E), VTA, present; RTA long, finger-like, straight; pTL, present,
inconspicuous, occupying less than of half of bulb width; rSDL occupying less than half of bulb
width; embolus as long as embolic disc width.

Female (Paratype: ICN-Ar 12842): Carapace, reddish to black, with white scales at edge of
carapace. Chelicerae, endites, labium, and sternum gray to yellow. Legs pale yellow to dark,
with black spots. Abdomen, ventrally gray to black; dorsally, gray to black. Total length 3.8.
Carapace 1.6 long, 1.1 wide, 0.75 high. Clypeus 0.1 high. Anterior eye row 1.1 wide, posterior
eye row 1.05 wide. OQ length 0.8. Chelicerae 0.75 long, with two promarginal teeth and one
retromarginal tooth. Abdomen, 1.9 long, longer than wide. Leg measurements: - coxae 0.3,
trochanter 0.25, femur 0.75, patella 0.5, tibia 0.65, metatarsus 0.55, tarsus 0.45; II- 0.45, 0.25,
0.75, 0.5, 0.6, 0.45, 0.3; 111-0.45, 0.2, 1.0, 0.5, 0.55, 0.6, 0.35; IV-0.5, 0.25, 1.1, 0.5, 0.7, 0.75,
0.5. Leg spination, 1- femur drd1l, d1-1-1, dpdl, dpl, patella pl, dl, tibia pl-1-1, v2-2-2,
metatarsus pl-1, v2-2; [I- femur drdl1, d1-1-1, dpdl, dpl, patella p1, d1; tibia p1-1-1, v2-2-2,
metatarsus pl-1, v2-2; [II- femur drd1, d1-1-1, drp1, dpl, patella p1, rl, tibia r0-1-1, rd 1-1-0,
d1-1-0, pd 1-1-0, p0-1-1, v1-0-2, metatarsus rl-1, d2-2, p1-1, v2-2; IV- femur drd1, d1-1-1,
drpl, dpl, patella p1, r1, tibia r0-1-1, rd 1-1-0, d1-1-0, pd 1-1-0, pO-1-1, v1-0-2, metatarsus r1-
1, d2-2-2, pl1-1, v2-2. Epigynum, (Fig. 3.19, F), WE, occupying half of epigynal plate; CO,
external, at middle position relative to spermathecae; CD2, short and curved, developed
anteriorly of PS; PS, ovoid, close to one another; FD, distant from the CD2; BG, depressed or

superficial.

Pensacolatus surieli sp. nov.
Fig. 3.20A-F

Type material: Male holotype (MNHNSD 09.1608), Republica Dominicana, Elias Pifia prov.,
Hondo Valle, El Hoyazo, Sabana del silencio, PN Sierra de Neiba, 18.65229N, -71.56707W,
19-22.vi.2015, beating rainforest vegetation, Col: G. De los Santos, C. Marte, A. Sanchez.
Paratype, (MNHNSD 09.1608) 3 females, same data as holotype. (1 male, 4 females,
MNHNSD 09.1609).

Other material examined: Republica Dominicana, Elias Pifia Prov., Hondo Valle, El Hoyazo,
Sabana del silencio, PN Sierra de Neiba, 18.65229N, -71.56707W, 19-22.vi.2015, beating
rainforest vegetation, Col: G. De los Santos, C. Marte, A. Sanchez. (1 male, 4 females,

MNHNSD 09.1607) Republica Dominicana, Elias Pina Prov., Hondo Valle, El Hoyazo, Sabana
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del silencio, PN Sierra de Neiba, 18.65229N, -71.56707W, 19-22.vii.2015, beating rainforest
vegetation, Col: G. De los Santos, C. Marte, A. Sanchez.

Diagnosis: The male palps of Pensacolatus surieli sp. nov resemble those of other Pensacolatus
species, but can be distinguished from Pensacolatus darlingtoni, P. montanus, P. peckhami,
and P. applanatus by their chelicerae lacking mastidions, and their endites lacking endite cusps.
The male palps of Pensacolatus surieli sp. nov can be distinguished from P. electus, P.
maxillosus, P. scutiformis by the male promarginal teeth being modified into a large tooth
resembling a mastidion, the retromarginal tooth being highly developed and approximately half
the length of the promarginal tooth, and a truncated tooth on the fang (fig. 3.20, C). The female
epigynum of Pensacolatus surieli sp. nov resemble the epigynum of Pensacolatus darlingtoni,
P. montanus, P. peckhami, P. maxillosus, and P. scutiformis, but can be distinguished from
these species by the retromarginal tooth having a wide base (fig. 3.20, D). The female epigynum
of Pensacolatus surieli sp. nov can also be distinguished from P. applanatus by the CDR being
as wide as the primary spermathecae, and the CD2 being connected distally with the PS (fig.
3.20).

Etymology: The species epithet is a noun in apposition referring to Carlos Suriel, investigator
at the Museo Nacional de Historia Natural de Santo Domingo (MNHNSD).

Description: Male (holotype: MNHNSD 09.1608): Carapace, reddish, with white scales at edge
of carapace. Chelicerae, endites, labium, and sternum, reddish to dark. Legs I to II, yellow to
reddish; legs I1I to IV, light yellow. Abdomen, ventrally gray to black; dorsally, gray to black
with a light reddish scutum. Total length 5.8. Carapace 2.6 long, 2.0 wide, 1.2 high. Clypeus
0.1 high. Anterior eye row 1.9 wide, posterior eye row 1.8. wide. OQ length 1.45. Chelicerae
1.4, with one big promarginal tooth, one big retromarginal tooth, and fang with a truncated
tooth. Abdomen 3.3 long, longer than wide. Legs I with fringes. Leg measurements: I- coxae
1.0, trochanter 0.7, femur 2.4, patella 0.7, tibia 2.1, metatarsus 1.3, tarsus 0.8; II- 0.8, 0.4, 1.6,
1.0, 1.2, 0.9, 0.6; 111-0.8, 0.4, 1.9, 1.0, 1.2, 1.0, 0.7; IV-0.8, 0.4, 1.9, 0.85, 1.3, 1.4, 0.7. Leg
spination, I— femur d1-1-1, dpdl, dpl, patella pl, dl, tibia pl-1-0, dpv 1, v2-2-2, drv 1,
metatarsus pl-1, v2-2; [I- femur rd1, drd1, d1-1-1, dpd1, dpl, patella p1, d1, tibia p1-1-0, dpv
1, v2-2-2, drv 1, metatarsus p1-1, v2-2; III- femur rd1, drd1, d1-1-1, drpl, dpl, patella p1, r1,
tibia r1-1-1, d1, p1-1-1, v1-0-2, metatarsus rl-1, d2-2, p1-1, v2-2; IV- femur rd1, drd1, d1-1-
1, drpl, dpl, patella p1, r1, tibia r1-1-1, d1, p1-1-1, v1-0-2, metatarsus r1-1, d2-2, p1-1, v2-2.
Palp (fig. 3.20, E), VTA, absent; RTA long, finger-like, straight; pTL, present, slightly obvious,
occupying less half of bulb width; rSDL occupying less than half of bulb width; embolus as

long as embolic disc width.
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Female (Paratype: MNHNSD 09.1608): Carapace, yellow to dark reddish, with white scales at
edge of carapace. Chelicerae, endites, labium, and sternum, yellow to reddish. Legs pale yellow
to light reddish. Abdomen, ventrally gray with black spots; dorsally, gray to dark. Total length
6.0. Carapace 2.6 long, 1.8 wide, 1.1 high. Clypeus 0.1 high. Anterior eye row 1.7 wide,
posterior eye row 1.65 wide. OQ length 1.35. Chelicerae 0.95 long, with two promarginal teeth,
and one retromarginal tooth; retromarginal tooth wide at base. Abdomen, 3.35 long, longer than
wide. Legs I without fringes. Leg measurements: I- coxae 0.7, trochanter 0.4, femur 1.55,
patella 1.0, tibia 1.1, metatarsus 0.8, tarsus 0.55; II- 0.6, 0.4, 1.3, 0.5, 0.9, 0.45, 0.6; I11-0.6,
0.3,1.6,0.8, 1.0, 1.1, 0.8; IV-0.8, 0.4, 1.65, 0.8, 1.2, 1.2, 0.8. Leg spination, |- femur d1-1-1,
dpdl, dpl, patella p1, d1, tibia p1-1-0, dpv 1, v2-2-2, drv 1, metatarsus p1-1, v2-2; II- femur
rd1, drdl, d1-1-1, dpdl, dpl, patella pl, d1, tibia p1-1-0, dpv 1, v2-2-2, drv 1, metatarsus p1-
1, v2-2; lII- femur rd1, drd1, d1-1-1, drpl, dpl, patella p1, r1, tibia r1-1-1, d1, p1-1-1, v1-0-2,
metatarsus rl-1, d2-2, p1-1, v2-2; IV- femur rd1, drd1, d1-1-1, drpl, dpl, patella p1, rl, tibia
rl-1-1, d1, p1-1-1, v1-0-2, metatarsus r1-1, d2-2, p1-1, v2-2. Epigynum, (fig.3.20, G-F), WE,
occupying more of half of epigynal plate; CO, external, at posterior position in relation to
spermathecae; CDR, developed at front of PS; PS, ovoid, close to one another; FD, distant from

the CD2; BG, depressed or superficial.

Bryanattus gen. nov.
Fig. 3.21-3.30

Type species: Bryanattus keyserlingi Bryant (1940) (from Antillattus, comb. nov.)

Diagnosis: The genus Bryanattus gen. nov. is similar to Antillattus and Pensacolatus, all of
which are restricted to the Caribbean Islands (see Zhang and Maddison 2015). The species of
this clade usually have sexually dimorphic male paturons with rugose mesal cuticles (fig. 3.21,
A, 3.22, F; 3.23, B). They also typically have sexually dimorphic endites with anterolateral
projections, and an embolus that is coiled no more than half of a circle (fig. 3.21, H; 3.23, C;
3.25,F; 3.26, B; 3.28, C; 3.29, D; 3.30, E). Nevertheless, species of the genus Bryanattus gen.
nov. can be differentiated from the genera Antillattus and Pensacolatus by several
characteristics: the male pre-spiracular bumps as wide as one of ALS (fig. 3.21, D); the rSDL
occupying more than half of the bulb width (fig. 3.26, B; 3.28, C; 3.29, D; 3.30, E); in females,
CO that are in an anterior position relative to the vulva; and lack of a CDR in addition to the

PS and SS (fig. 3.26, C, E; 3.28, D-E; 3.29, E; 3.30, F).
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Etymology: The generic epithet is a patronym in honour of Dr. Elizabeth Bangs Bryant (April
7, 1875 — January 6, 1953), American arachnologist of the Museum of Comparative Zoology
(MCZ). The generic name is from the combination of Bryan (referring to Elizabeth Bryant) and
-attus (a common ending for salticid genera).

Description: Small spiders ranging from about 4.0 to 5.2 mm in length. They display sexual
dimorphism in their chelicerae and endites. The carapace in male is approximately as long as
abdomen; usually dark yellow to reddish brown, with white scales at front and lateral edges of
carapace. The anterior row of eyes is wider than others in both sexes; the second row midway
between ALE and PLE; the OQ approximately 58-63% of carapace length. The clypeus, is
lower than AME radius, and reddish to dark brown in male, yellow in female. Chelicerae with
a bicuspid promarginal tooth in male, and two teeth in female; retromargin with multicuspid
teeth in both sexes. The male chelicerae are usually as long as clypeus’ width, projected
downwards or forming an obtuse angle, and with the mesal margin concave. Aditionally, males
have a mediomesal mastidion as well as a posteroectal mastidion in some species, and the fang
base as long as shaft or longer than shaft. Endite are sexualle dimorphic and in males are
projected prolaterodistally. Labium is subtriangular, shorter than endites, and with two
laterobasal concavities. The abdomen is suboval and longer that it is wide, yellow to dark with
patterns and spots. Leg spination has the following pattern: (from Bryanattus keyserlingi), male,
I- femur drdl, d1-1-1, dpd1, dpl, patella p1, d1, tibia r1-0-1, p1-1-1, v2-2-2, metatarsus rl-1,
pl-1, v2-2; II- femur drdl, d1-1-1, drpl, dpl, patella r1, pl, tibia r1-1-1, p1-1-1, v2-2-2,
metatarsus rl-1, p1-1, v2-2; IlI- femur drdl1, d1-1-1, drp1, dpl, patella p1, rl, tibia r1-1-1, dI,
pl-1-1, v2-0-2, metatarsus rl1-1, d2-2, pl-1, v2-2; IV- femur drdl, d1-1-1, drpl, dpl, patella
pl,rl, tibiarl-1-1,d1, p1-1-1, v2-0-2, metatarsus r1-1, d2-2, p1-1, v2-2; female, I- femur drd1,
d1-1-1, dpdl, dpl, patella p1, d1, tibia r1-0-1, p1-1-1, v2-2-2, metatarsus r1-1, p1-1, v2-2; II-
femur drd1, d1-1-1, drpl, dpl, patella r1, pl, tibia r1-1-1, p1-1-1, v2-2-2, metatarsus r1-1, p1-
1, v2-2; IlI- femur drdl1, d1-1-1, drpl, dpl, patella pl, rl, tibia r1-1-1, d1, p1-1-1, v2-0-2;
metatarsus rl-1, d2-2, pl-1, v2-2. IV—femur drd1, d1-1-1, drpl, dpl, patella p1, r1, tibia r1-1-
1, dl1, p1-1-1, v2-0-2, metatarsus r1-1, d2-2, p1-1, v2-2. The male palp with the femur straight,
as long as patella+tibia. Tibia have finger-like RTA, and the rfSDL occupying more than half of
bulb width. The tegulum have a dTL and not pTL, and the ED is both forms an acute angle to
the longitudinal axis of the bulb and longer than ED width. The WE in Bryanattus occupies
about half of the epigynal plate. The CO is in an anterior position relative to the vulva, and has

a reduced spiral guide followed by a short stretch of CD1. The SS are slightly developed, but
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lack a CDR in addition to the PS and SS. The PS are spherical. The FD are relatively close to
the CD2, and BG are depressed or superficial.
Composition: We include the following species in Bryanattus: Antillattus keyserlingi, A.

mandibulatus, and Petemathis unispira.

Bryanattus keyserlingi comb. nov. (Bryant, 1940)
Figs 3.26 E—3.21 A-H

Type material: Male holotype (MCZ-1Z 21748), CUBA, Oriente (historical province), Prov.
Guantanamo, Boniato Range, Rio Frio, 20.091111 N -75.856944 W, 5th September 1936, Col:
Philip J. Darlington, Jr. Note: The locality of the type material is unclear. The Boniato Range
and Rio Frio (Sierra de Canasta Range) are geographically distant from each other. The correct
location is probably the Boniato Range, Santiago de Cuba.

Other material examined: CUBA: Santiago de Cuba prov., Santiago, Paisaje Natural protejido
“Gran Piedra”, 20.0113204 N, -75.6270849 W, 27-29.1.2012, beating vegetation in rainforest
Col: F. Cala-Riquelme (ICN-Ar 12848, 2 males, 5 females). Granma prov., Bartolomé Maso,
Parque Nacional Pico Turquino, La Platica, Bosque de Majagua, 20.0129376N, -76.8901133W,
29.1x.2014, beating vegetation in rainforest Col: F. Cala-Riquelme (ICN-Ar 12849, 4 males, 1
female). Bartolomé Maso, Parque Nacional Pico Turquino, La Platica, 20.0129376N, -
76.8901133W, 29.ix.2014, beating vegetation in rainforest Col: F. Cala-Riquelme (ICN-Ar
12850, 3 males, 3 females). Bartolomé Maso, Reserva Ecologica Pico Caraca, Alto de Merifio,
19.9690811N, -77.0082209W, 8.iii.2013, beating vegetation in rainforest Col: F. Cala-
Riquelme, A. Deler-Hernandez (ICN-Ar 12851, 6 males, 5 females). Bartolomé Maso, Reserva
Ecolégica Pico Caracas, Alto de Merifio, 19.9690811N, -77.0082209W, 5.1ii.2013, beating
vegetation in rainforest Col: F. Cala-Riquelme, A. Deler-Herndndez (ICN-Ar 12852, 1 male).
Camaguey prov., Sierra de Cubitas, Reserva Ecoldgica “Limones Tuabaquey”, 21.5892145N,
-77.7536364W, 3.iv.2012, beating vegetation in dry forest Col: CarBioTeam (ICN-Ar 12853,
2 males). Sierra de Cubitas, Reserva Ecoldgica “Limones Tuabaquey”, 21.5892145 N, -
77.7536364W, 14.iv.2012, beating vegetation in dry forest Col: F. Cala-Riquelme, A. Deler-
Hernandez (ICN-Ar 12854, 1 male, 1 female). Sierra de Cubitas, Reserva Ecoldgica “Limones
Tuabaquey”, 21.5892145N, -77.7536364W, 15.v.2013, beating vegetation in dry forest Col: F.
Cala-Riquelme (ICN-Ar 12855, 1 male, 1 female subadult). Holguin prov., Moa, Parque
Nacional Humboldt, Sector La Melba, La Melba, 20.549898 N, -74.838108 W, 6.vi.2004,
beating vegetation in rainforest Col: J. Delgado (ICN-Ar 12856, 1 male). Moa, Parque Nacional
Humboldt, Sector La Melba, La Melba, 20.549898N, -74.838108W, 1.ix.1997, beating
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vegetation in rainforest Col: A. Sanchez (ICN-Ar 12857, 1 male). Guantanamo prov.,
Baracoa, Reserva Ecologica “Yunque-Quibijan-Duaba”, subida al Yunque, 20.3485039N, -
74.5727877W, 3.iv.2012, beating vegetation in rainforest Col: CarBioTeam (ICN-Ar 12858, 2
males). Baracoa, Reserva Ecologica “Yunque-Quibijan-Duaba”, subida al Yunque,
20.3485039N, -74.5727877W, 30.1.2010, beating vegetation in dry forest Col: F. Cala-
Riquelme (ICN-Ar 12859, 1 male). Baracoa, Reserva Ecologica “Yunque-Quibijan-Duaba”,
Turey, Las Delicias, 20.332078N, - 74.568672W, 3.iv.2012, beating vegetation in rainforest
Col: F. Cala-Riquelme, A. Deler-Herndndez (ICN-Ar 12860, 8 males, 2 females). Baracoa,
Parque Nacional Humboldt, Sector Baracoa, Santa Maria, 20.521130N, -74.702268W, beating
vegetation in secondary forest Col: F. Cala-Riquelme (ICN-Ar 12861, 1 male, 1 female).

Diagnosis: Males of Bryanattus keyserlingi comb. nov. resemble those of Bryanattus
mandibulatus comb. nov. in the 135° angle of chelicerae projection (fig. 3.27, A-B), and the
presence of a ventrally developed keel on femur I (fig. 3.22, E; fig. 3.27, B), but can be
distinguished by having an ectal mastidion (fig. 3.21, A). The females of Bryanattus keyserlingi
comb. nov. can be distinguished from those of Bryanattus mandibulatus comb. nov. by the
anterior positioning of the CO relative to the WE, the presence of a developed and curved CD2;
and the PS being developing inside the WE (fig. 3.26, E). Bryanattus keyserlingi comb. nov.
resemble Bryanattus thanos sp. nov. and Bryanattus orientalis sp. nov. in the presence of both
ectal and mesal mastidion, but can be distinguished from them by the fang base being longer
than the shaft (fig. 3.21, A); and the chelicerae being projected 135° (fig. 3.27, B). The females
of Bryanattus keyserlingi comb. nov. can be distinguished from thpose of Bryanattus thanos
sp. nov. by the development of the SS in an anterodistal position and the WE lacking a “pocket”.
The females of Bryanattus keyserlingi comb. nov. can also be distinguished from those of
Bryanattus orientalis sp. nov. by the CD2 connecting anteriorly with the PS. Finally,
Bryanattus keyserlingi comb. nov. can be distinguished from Bryanattus sanchezi sp. nov. by
the presence of mastidion on male chelicera, the chelicerae being projected 135°, fang bases

that are longer than the shaft, and the female shape of the epigynum.

Bryanattus mandibulatus comb. nov. (Bryant, 1940)
Figs. 3.25A-G, 3.26 A-D
Type material: Male holotype (MCZ: 1Z:21974), CUBA, Trinidad Mts., Buenos Aires,
9.v.1936, Col: Philip J. Darlington, Jr. Female, same date as holotype. Note: The correct
placement of this locality is Cuba, Cienfuegos Prov., Cumanayagua, Buenos Aires,

21.966155N, - 80.131007W.

- 205 -



Other material: CUBA: Santi spiritus prov., Trinidad, PN Topes de Collantes, camino a el
salto de Caburni, 21.918120N, -80.01049W, 12.vii.2015, beating vegetation in rainforest Col:
F. Cala-Riquelme, A. Deler-Herndndez (2 male, 1 female, ICN-Ar 12843). Trinidad, PN Topes
de Collantes, camino a el salto de Caburni, 21.918120N, -80.01049W, 11.vii.2015, beating
vegetation in rainforest Col: F. Cala-Riquelme, A. Deler-Hernandez (1 male, 1 female, ICN-Ar
12843). Trinidad, PN Topes de Collantes, camino a el salto de Caburni, 21.918120N, -
80.01049W, 13.vii.2015, beating vegetation in rainforest Col: F. Cala-Riquelme, A. Deler-
Hernéndez (2 males, 3 females, ICN-Ar 12843). Cienfuego prov., Soledad, Jardin Botanico de
Cienfuegos, 22.1273241N, -80.3306984W, 20.v.2013, Col: F. Cala-Riquelme, A. Deler-
Hernéndez (1 male, ICN-Ar 12843).

Diagnosis: Males of Bryanattus mandibulatus comb. nov. can be distinguished from
Bryanattus thanos sp. nov. and Bryanattus orientalis sp. nov. by their chelicerae lacking ectal
mastidion; fang bases that are longer than the shafts; and chelicerae that are projected 135° (fig.
3.25, A-B; 3.26, A). Females of Bryanattus mandibulatus comb. nov. can be distinguished by
those from Bryanattus thanos sp. nov. and Bryanattus orientalis sp. nov. by the CO being
posterior in relation to de WE; and the SS being positioned mesally (fig. 3.26, C). Males of
Bryanattus mandibulatus comb. nov. can be distinguished from males of Bryanattus sanchezi
sp. nov by their mesal mastidion; fang bases longer than their shafts; and the chelicerae being
projected 135°. Finally, females of Bryanattus mandibulatus comb. nov. resemble the females
of Bryanattus sanchezi sp. nov. in the general configuration of the epigynum (fig. 3.26, C), but
can be distinguished by the WE being smaller than the PS, the SS being opposite the CO, and
the PS being close to each other (fig. 3.26, C).

Bryanattus orientalis sp. nov.
Fig. 3.22, A-F; 3.23; 2.24, E-F; 3.28
Type material: Male holotype (ENT-CU0090A), CUBA, Granma prov., Bartolome Maso,
Parque Nacional “Pico Turquino”, km10 Pico Joaquin, 20.013022N, -76.833858W, 28.1i1.2012,
beating vegetation in rainforest Col: F. Cala-Riquelme, A. Deler-Hernandez. Paratype (ENT-
CUO0090A), 1 female, same date as holotype. Granma prov., Bartolome Maso, Parque Nacional
“Pico Turquino”, La platica, 20.012938N, -76.8901133W, 29.xi.2014, beating vegetation in
rainforest Col: F. Cala-Riquelme, A. Deler-Herndndez, R. Anderson (ICN-Ar 12862, 2 males,
1 female). Santiago de Cuba, Santiago, Paisaje Natural protejido “Gran Piedra”, 20.0113204N,
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-75.6270849W, 4-8.v.2012, beating vegetation in rainforest Col: F. Cala-Riquelme, A. Deler-
Hernandez (ICN-Ar 12863; 1 male, 5 females).

Diagnosis: The males of Bryanattus orientalis sp. nov. resemble Bryanattus thanos sp. nov.
and Bryanattus sanchezis sp. nov. by the downward projection of the chelicerae, chelicerae that
are smaller than the clypeus, and the fang bases that are as long as the shaft, but can be
distinguished from Bryanattus sanchezis sp. nov. by having the ectal and mesal mastidion (fig.
3.23, A-B); and can be distinguished of Bryanattus thanos sp. nov. by the presence of a bump
in the embolic disc (fig 3.23, C). Females of Bryanattus orientalis sp. nov. can be distinguished
from other Bryanattus species including Bryanattus thanos sp. nov. and Bryanattus sanchezis
sp. nov. by the anteroposterior positioning of the SS, and the CD2 being both straight and
connected anteriorly to PS (fig. 3.24, E-F; 3.28, D-E).

Etymology: The species epithet refers to Oriental region of Cuba.

Description: Male (holotype: ENT-CU0090A): Carapace, dark yellow to reddish with white
scales and black around the eyes. Chelicerae, endites, and labium yellow to light reddish. Legs
gray to yellow, legs I and II darker than others. Abdomen gray to yellow, with two longitudinal
black bands. Total length 3.4. Carapace 2.2 long, 1.2 wide, 1.0 high. Clypeus 0.1 high. Anterior
eye row 1.2 wide, posterior eye row 1.2 wide. OQ length 1.0. Chelicerae 0.7, with bicuspid
promarginal teeth and multicuspid retromarginal teeth; mesal margin concave; male with
mediomesal and posteroectal mastidion. Abdomen 1.8 long, longer than wide. Leg, femur I
ventral projection, absent. Leg measurements: - coxae 0.5, trochanter 0.25, femur 1.2, patella
0.6, tibia 0.8, metatarsus 0.6, tarsus 0.5; II- 0.5, 0.3, 1.1, 0.6, 0.8, 0.6, 0.4; 111-0.4, 0.2, 1.2, 0.6,
0.9, 0.6, 0.3. IV-0.5, 0.2, 1.2, 0.5, 0.8, 0.8, 0.4; Leg spination, I- femur drdl, d1-1-1, dpdl,
dpl, patella pl1, dl, tibia r0-0-1, p1-1-0, v2-2-2, metatarsus rl-1, pl-1, v2-2; II- femur drdl,
d1-1-1, drpl, dpl, patellarl, p1, tibia r1-1-0, d1-0-0, p1-1-1, v2-2-2, metatarsus r1-1, p1-1, v2-
2; IlI- femur drd1, d1-1-1, drp1, dpl, patella p1, r1, tibiarl-1-1, d1, p1-1-1, v1-0-2, metatarsus
rl-1, d2-2, p1-1, v2-2; IV— femur drd1, d1-1-1, drpl, dpl, patella p1, r1, tibia r1-1-0, d1-0-0,
pl-1-1, v2-2-2; metatarsus r1-1, d2-2, p1-1, v2-2. Palp (fig. 3.23, C; 3.28, C), RTA long, finger-
like; embolus as long as ED is wide; ED ovoid, with a bump.

Female (Paratype: ENT-CUO0090A): Carapace gray to pale reddish, black around eyes.
Chelicerae, endites, labium, and legs gray to pale yellow. Abdomen gray to pale yellow and
reddish with black pattern. Total length 4.5. Carapace 2.3 long, 1.4 wide, 1.2 high. Clypeus 0.2
high. Anterior eye row 1.4 wide, posterior eye row 1.4 wide. OQ length 1.3. Chelicerae 0.9
long, with bicuspid promarginal teeth and multicuspid retromarginal teeth. Abdomen 2.4 long,

longer than wide. Leg measurements: I- coxae 0.5, trochanter 0.4, femur 1.2, patella 0.6, tibia
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1.0, metatarsus 0.5, tarsus 0.4; 1I- 0.5, 0.3, 1.2, 0.7, 0.6, 0.5, 0.3; I11-0.5, 0.2, 1.5, 0.6, 0.8, 0.8,
0.5;1v-0.6, 0.3, 1.6, 0.7, 0.9, 0.8, 0.5. Leg spination, I- femur drd1, d1-1-1, dpd1, dp1, patella
pl, dl, tibia r0-0-1, p1-1-0, v2-2-2, metatarsus rl-1, p1-1, v2-2; II- femur drd1, d1-1-1, drpl,
dpl, patellarl, pl, tibiar1-1-0, d1-0-0, p1-1-1, v2-2-2; metatarsus r1-1, p1-1, v2-2; [T1I- femur
drdl, d1-1-1, drpl, dpl, patella p1, r1, tibia r1-1-1, d1, p1-1-1, v1-0-2, metatarsus rl-1, d2-2,
pl-1, v2-2, IV- femur drdl, d1-1-1, drp1, dpl, patella p1, r1, tibia r1-1-0, d1-0-0, p1-1-1, v2-
2-2, metatarsus rl-1, d2-2, pl-1, v2-2. Genitalia (fig. 3.23, D; 3.24, E-F; 3.28, D-E), WE
occupying much more than half of the epigynal plate, with a median “pocket”; CO at anterior
position; CD2 at anterior position in relation to PS, slightly curved; SS at anteroectal position;
PS, spherical and close to one another; FD relatively close to the CD2; BG depressed or

superficial.

Bryanattus thanos sp. nov.
Fig. 3.24, A-B; 3.29

Type material: Male holotype (ICN-Ar 12864), CUBA, Holguin prov., Moa, Parque Nacional
“Humboldt”, La Melba, 20.44433N, -74.80699W, 20.vii.2014, beating vegetation in rainforest
Col: F. Cala-Riquelme, A. Deler-Hernandez, R. Anderson. Paratype (ICN-Ar 12864), 1 female,
2 males, same date as holotype.

Other material examined: Guantanamo prov., Baracoa, PNP “Yara-Majayara”, Cueva del
Agua, 20.340971N, -74.470463W, 16.vii.2012, beating vegetation in rainforest Col: F. Cala-
Riquelme, A. Deler-Herndndez, M. Frikacek (ICN-Ar 12865, 3 females). Baracoa, RE
“Yunque-Duaba-Quibijan”, Subida al Yunque, 20.343796N, -74.574847W, 11.vii.2012,
beating vegetation in rainforest Col: F. Cala-Riquelme, A. Deler-Hernandez, M. Frikac¢ek (ICN-
Ar 12866, 2 females). Baracoa, RE “Yunque-Duaba-Quibijan”, Subida al Yunque,
20.343796N, -74.574847W, 2.11.2012, beating vegetation in rainforest Col: F. Cala-Riquelme,
A. Deler-Hernandez, R. Anderson (ICN-Ar 12867, 2 females, 3 males). Baracoa, RE “Yunque-
Duaba-Quibijan”, Las Delicias, 20.3310253N, -74.5651038W, 3.iv.2012, beating vegetation
rainforest Col: F. Cala-Riquelme, A. Deler-Hernandez (ICN-Ar 12868, 1 female, 1 male).
Baracoa, RE “Yunque-Duaba-Quibijan”, Subida al Yunque, 20.343796N, -74.574847W,
30.11.2010, beating vegetation in rainforest Col: F. Cala-Riquelme, A. Deler-Hernandez (ICN-
Ar 12869, 1 male). Holguin prov., Moa, Parque Nacional “Humboldt”, La Melba, 20.44433N,
-74.80699W, 20.vii.2014, beating vegetation in rainforest Col: F. Cala-Riquelme, A. Deler-
Hernandez, R. Anderson (ICN-Ar 12870, 2 males). Moa, Parque Nacional “Humboldt”, La
Melba, 20.44433N, -74.80699W, 1.ix.1997, beating vegetation in rainforest Col: A. Sanchez
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(ICN-Ar 12871, 1 male). Moa, Parque Nacional “Humboldt”, La Melba, 20.44433N, -
74.80699W, 25.ix.1998, beating vegetation in rainforest Col: R. Teruel (ICN-Ar 12872, 1 male,
1 female). Moa, Parque Nacional “Humboldt”, La Melba, 20.44433N, -74.80699W, 24.ix.2014,
beating vegetation in rainforest Col: A. Deler (ICN-Ar 12873, 1 male).

Diagnosis: The males of Bryanattus thanos sp. nov. can be distinguished from Bryanattus
sanchezi sp. nov. by having both an ectal and a mesal mastidion. Females of B. thanos sp. nov.
can be distinguished from other Bryanattus species by their wide, curved CD2 that are
connected anterolaterally to the PS.

Etymology: The species epithet refers to Thanos, a fictional supervillain published by Marvel
Comics. His name is partly a play on words that refers to the Greek term ®dvatwo = Thanatos,
which means death.

Description: Male (holotype: ICN-Ar 12864): Carapace, reddish to brown with black area
around the eyes, and lateral white bands at edge of carapace. Chelicerae, endites, labium and
sternum reddish. Legs gray to dark reddish, legs I and II darker at coxa, metatarsus and tarsus;
femur I with a prolateral dark area. Abdomen gray to yellow, with a dark pattern. Total length
3.5. Carapace 2.0 long, 1.6 wide, 1.4 high. Clypeus 0.1 high. Anterior eye row 1.4 wide,
posterior eye row 1.5 wide. OQ length 1.2. Chelicerae 1.05, with bicuspid promarginal teeth
and multicuspid retromarginal teeth; mesal margin concave; male with mediomesal and
posteroectal mastidion. Abdomen 1.7 long, longer than wide. Leg measurements: - coxae 0.45,
trochanter 0.3, femur 1.05, patella 0.6, tibia 0.85, metatarsus 0.75, tarsus 0.5; 11— 0.45, 0.25,
1.0, 0.55, 0.75, 0.6, 0.5; 111-0.45, 0.25, 1.25, 0.6, 0.75, 0.6, 0.35; IV-0.45, 0.25, 1.25, 0.5, 0.75,
0.85, 0.5. Leg spination, I- femur drd1, d1-1-1, dpd1, dpl, patella p1, d1, tibia r0-1-1, p1-1-1,
v2-2-2, metatarsus rl1-1, pl-1, v2-2; II- femur drdl, d1-1-1, drpl, dp1, patella r1, p1, tibia rl-
1-0, d1-1-1, p1-1-1, v2-2-2, metatarsus rl-1, p1-1, v2-2; III- femur drdl1, d1-1-1, drp1, dpl,
patella pl, rl, tibia r1-1-1, d1, p1-1-1, v1-0-2, metatarsus r1-1, d2-2, p1-1, v2-2; IV- femur
drdl, d1-1-1, drpl, dpl, patella p1, r1, tibiar1-1-0, d1-0-0, p1-1-1, v2-2-2, metatarsus r1-1, d2-
2, pl-1, v2-2. Palp (fig. 3.29 D), RTA long, finger-like, embolus as long as embolic disc is
wide; ED ovoid and without a bump.

Female (Paratype: ICN-Ar 12864): Carapace gray to pale reddish, black around eyes.
Chelicerae, endites, labium, and legs gray to pale yellow. Abdomen gray to pale yellow with
black pattern. Total length 4.2. Carapace 1.9 long, 1.5 wide, 1.2 high. Clypeus 0.1 high. Anterior
eye row 1.3 wide, posterior eye row 1.4 wide. OQ length 1.2. Chelicerae 0.8 long, with bicuspid
promarginal teeth and multicuspid retromarginal teeth. Abdomen 2.5 long, longer than wide.

Leg measurements: I- coxae 0.5, trochanter 0.25, femur 1.0, patella 0.55, tibia 0.6, metatarsus
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0.5, tarsus 0.5; II- 0.4, 0.25, 1.0, 0.5, 0.7, 0.45, 0.3; 111-0.4, 0.25, 1.25, 0.55, 0.7, 0.75, 0.5; IV—
0.5, 0.25, 1.25, 0.5, 0.75, 0.7, 0.5. Leg spination, I- femur drdl, d1-1-1, dpd1, dp1, patella p1,
dl, tibia r1-1-0, p1-1-1, v2-2-2, metatarsus r1-1, p1-1, v2-2; II- femur drd1, d1-1-1, drp1, dpl,
patellarl, pl, tibia r1-1-0, d1-0-0, p1-1-1, v2-2-2, metatarsus r1-1, p1-1, v2-2; Il femur drd1,
d1-1-1, drpl, dpl, patella p1, rl, tibia r1-1-1, d1, p1-1-1, v1-0-2, metatarsus r1-1, d2-2, p1-1,
v2-2; IV— femur drd1, d1-1-1, drpl, dpl, patella pl, rl, tibia r1-1-0, d1-0-0, p1-1-1, v2-2-2,
metatarsus r1-1, d2-2, p1-1, v2-2. Genitalia (fig. 3.24, A-B; 3.29 E), WE occupying much more
than half of epigynal plate; CO at anterior position; CD2 slightly anterolateromesal to PS,
curved; PS, spherical and separated by their diameter; FD relatively close to the CD2; BG

depressed or superficial.

Bryanattus sanchezi sp. nov.
Fig. 3.24, C-D; 3.30

Type material: Male holotype (ICN-Ar 12847), CUBA, Sancti Spiritus, Trinidad, PN Topes de
Collantes, camino a el salto de Caburni, 21.918120N, -80.01049W, 12.vii.2015, beating
vegetation in rainforest Col: F. Cala-Riquelme, A. Deler-Hernandez. Paratype (ICN-Ar 12847),
1 female, same date as holotype.
Diagnosis: The males of Bryanattus sanchezi sp. nov. can be distinguished from other members
of Bryanattus by their chelicerae, which lack both ectal and mesal mastidion (fig. 3.30, C). The
females of Bryanattus sanchezi sp. nov. resemble those of Bryanattus mandibulatus comb.
nov. (see diagnosis of B. mandibulatus comb. nov.) in their small CD1 and CD2 and their PS
outside of the WE. These two species can be distinguished by the SS being directed
posteroectally and close to BG, and the PS being separated by their radius (fig. 3.30, F). The
females of Bryanattus sanchezi sp. nov. can also be distinguished from the other females of
Bryanattus by the same characteristics they share with Bryanattus mandibulatus comb. nov..
Etymology: The specific epithet is a patronym in honour of Dr. Alexander Sdnchez-Ruiz, one
of the most important arachnology research scientists of the Caribbean region.
Description: Male (holotype: ICN-Ar 12847): Carapace, dark yellow to reddish with white
scales and black area around the eyes. Chelicerae, endites and labium reddish. Legs I and II
yellow to reddish, legs III and IV gray to yellow. Abdomen gray to yellow with two black
bands. Total length 3.3. Carapace 1.8 long, 1.2 wide, 1.05 high. Clypeus 0.1 high. Anterior eye
row 1.2 wide, posterior eye row 1.2 wide. OQ length 1.1. Chelicerae 0.7, downwards, with
bicuspid promarginal teeth and multicuspid retromarginal teeth; mesal margin concave; male

with mediomesal and posteroectal mastidion. Abdomen 1.5 long, longer than wide. Leg
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measurements, - coxae 0.3, trochanter 0.2, femur 1.05, patella 0.55, tibia 0.8, metatarsus 0.45,
tarsus 0.4; 11- 0.3, 0.2, 0.9, 0.45, 0.55, 0.45, 0.35; 111-0.3, 0.25, 1.1, 0.55, 0.6, 0.6, 0.4; IV-0.35,
0.2, 1.05, 0.35, 0.6, 0.6, 0.4. Leg spination, I- femur drd1, d1-1-1, dpd1, dpl, patella p1, d1,
tibia r1-1-0, pl-1-1, v2-2-2, metatarsus rl-1, p1-1, v2-2; II- femur drdl, d1-1-1, drpl, dpl,
patella r1, pl, tibia r1-1-0, p1-1-1, v2-2-2, metatarsus r1-1, p1-1, v2-2; III- femur drdl1, d1-1-
1, drpl, dpl, patella p1, r1, tibiarl-1-1, d1-0-0, p1-1-1, v1-0-2, metatarsus r1-1, d2-2, p1-1, v2-
2; IV— femur drdl, d1-1-1, drpl, dpl1, patella p1, rl, tibia r0-1-1, dr1-1-0, dp1-1-0, p0-1-1, vO-
0-2, metatarsus rl-1, d2-2, pl-1, v2-2. Palp (fig. 3.30, E), RTA long, finger-like; embolus as
long as ED width; ED ovoid, without a bump.

Female (Paratype: ICN-Ar 12847): Carapace gray to pale reddish, black around eyes.
Chelicerae, endites, labium, and legs gray to yellow. Abdomen gray to pale yellow with black
pattern. Total length 3.6. Carapace 1.7 long, 1.4 wide, 1.1 high. Clypeus 0.1 high. Anterior eye
row 1.3 wide, posterior eye row 1.3 wide. OQ length 1.0. Chelicerae 0.6 long, with bicuspid
promarginal teeth, and multicuspid retromarginal teeth. Abdomen 1.9 long, longer than wide.
Leg measurements, I- coxae 0.35, trochanter 0.2, femur 1.0, patella 0.55, tibia 0.65, metatarsus
0.6, tarsus 0.4; 11— 0.35, 0.25, 0.85, 0.55, 0.6, 0.55, 0.35; 111-0.4, 0.25, 1.1, 0.45, 0.7, 0.8, 0.45;
IV-0.5,0.2, 1.2, 0.5, 0.8, 0.75, 0.45. Leg spination, - femur drd1, d1-1-1, dpd1, dpl, patella
pl, dl, tibia r0-0-1, p1-1-1, v2-2-2, metatarsus rl-1, p1-1, v2-2; II- femur drd1, d1-1-1, drpl,
dpl, patella r1, pl, tibia r1-1-0, p1-1-1, v2-2-2, metatarsus rl-1, p1-1, v2-2; III- femur drdl,
d1-1-1, drpl, dpl, patella p1, rl, tibia r1-1-1, d1, p1-1-1, v1-0-2, metatarsus r1-1, d2-2, p1-1,
v2-2; IV— femur drd1, d1-1-1, drpl, dpl, patella pl, rl, tibia r1-1-0, d1-0-0, p1-1-1, v2-2-2,
metatarsus r1-1, d2-2, pl-1, v2-2. Genitalia (fig. 3.30, F), WE occupying much more than half
of epigynal plate; CO at medial position; CD2 lateromesal to PS, short; PS, spherical, separated
by their diameter, and partially inside the WE; FD relatively close to the CD2; BG, depressed

or superficial.
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Figure 3.4. General distribution of the Bryanattus, Pensacolatus, and Antillattus new species.
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Figure 3.5. Antillattus gracilis, Antillattus placidus. A, A. gracilis, male holotype (MCZ-1Z
21477), habitus, dorsal view. B, A. placidus, male holotype (MCZ-1Z 22690),
habitus, dorsal view. C, A. gracilis (MCZ-IZ 21477), male chelicerae,
retromarginal view. D, A. gracilis, female chelicerae, retromarginal view. E,
A. placidus (MCZ-1Z 22690), male chelicerae, retromarginal view. F, 4. gracilis,
male left palp, clove oil digested bulb, ventral view. G, A4. placidus (MCZ-1Z
22690), male left palp, ventral view. A. gracilis. H-1, female of A. gracilis,

genitalia, (H) ventral view, (I) clove oil digested internal genitalia, dorsal view.
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Figure 3.6. Scanning electron microscopy images. Antillattus cambridgei. A-B, male
chelicerae, promarginal view. C, male endite, ventral view. F-H, male palp, (F),
cymbium, ventral view, (G) bulb, ventral view, (H) embolic tip, ventral view.
Antillattus cubensis. D-E, male palp, (D) ventral view, (E) retrolateral view. I,

female genitalia, ventral view.
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Figure 3.7. Female internal genitalia. A-B, Antillattus cambridgei (A) dorsal view, (B) ventral

view. C, Antillattus cubensis, ventral view.
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Figure 3.8. Antillattus cambridgei. A, male, habitus, dorsal view. B, female, habitus, ventral
view C, male left palp, clove oil digested bulb, ventral view. D, male, chelicerae,
retromarginal view. E, female, clove oil digested internal genitalia, ventral view. F,

female, clove oil digested internal genitalia, dorsal view.

- 216 -



0.lmm

Figure 3.9. Antillattus cubensis. A, male, habitus, dorsal view. B, female, habitus, ventral view
C, Male left palp, clove oil digested bulb, ventral view. D, male, endite, ventral
view. E, Female, clove oil digested internal genitalia, ventral view. F, female, clove

oil digested internal genitalia, dorsal view.
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Figure 3.10. Antillattus ocultus sp. nov. A, male, habitus, dorsal view. B, male chelicerae,

retromarginal view. C, male endite, ventral view. D, male left palp, clove oil

digested bulb, ventral view. D, female, clove oil digested internal genitalia, ventral
view.
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Figure 3.11. Pensacolatus maxillosus comb. nov. A, male (holotype MCZ-1Z 22010), habitus,
dorsal view. B, male (holotype MCZ-1Z 22010), habitus, ventral view. C, female
(allotype MCZ-IZ 25833), habitus, dorsal view. D, female (allotype MCZ-1Z
25833), habitus, ventral view. E-F, male, habitus, ventral view. G, male left palp,

ventral view. H, female genitalia, ventral view.
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Figure 3.12. Pensacolatus maxillosus comb. nov. A, male chelicera, retromarginal view. B,
female chelicerae, retromarginal view. C, male palp, ventral view. D, female

genitalia, ventral view.
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Figure 3.13. Female internal genitalia. A, Pensacolatus naranjoi sp. nov., dorsal view. B,

Pensacola montanus comb. nov., ventral view. C, Pensacolatus darlingtonia

comb. nov., ventral view.
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Figure 3.14. Pensacolatus darlingtoni comb. nov. A, male, habitus, frontal view. B, male

palpal tibia, retrolateral view. C, male palp, ventral view. D, female internal
genitalia, ventral view.

- 222 -



Figure 3.15. Pensacolatus montanus comb. nov. A and F, male (holotype MCZ-1Z 22169),
habitus, dorsal view. B, male (holotype MCZ-1Z 22169), habitus, ventral view. C,
female (allotype MCZ-1Z 25834), habitus, dorsal view. D, female (allotype MCZ-

1Z 25834), habitus, ventral view. E, male, habitus, ventral view. G, female

genitalia, ventral view. H, locality data.
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Figure 3.16. Pensacolatus montanus comb. nov. A, male, habitus, frontal view. B, male
endites, ventral view. C, male palp, ventral view. D, male palp, retrolateral view.

E, female internal genitalia, ventral view.
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Figure 3.17. Pensacolatus scutiformis comb. nov. A, female (allotype MCZ-1Z 25849),
habitus, dorsal view. B, male (holotype MCZ-1Z 21177), habitus, dorsal view. C,

male palp, ventral view. D, female genitalia, ventral view.
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Figure 3.18. Pensacolatus scutiformis comb. nov. A, male, chelicerae, retromarginal view. B,
male palp, ventral view. C, male palp, retrolateral view. D, male palp, prolateral

view.
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Figure 3.19. Pensacolatus naranjoi sp. nov. A, male, habitus, dorsal view. B, female, habitus,
dorsal view. C, male, habitus, frontal view. D, male. left palp, clove oil digested
bulb ventral view. E, male palp, retrolateral view. F, Female, clove oil digested

internal genitalia, ventral view.
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Figure 3.20. Pensacolatus surieli sp. nov. A, male, habitus, dorsal view. B, female, habitus,
dorsal view. C, male chelicerae, retromarginal view. D, female chelicerae,
retromarginal view. E, male left palp, clove oil digested bulb, ventral view. G,
female, clove oil digested internal genitalia, ventral view. F, female genitalia,

ventral view.
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Figure 3.21. Scanning electron microscopy images. Bryanattus keyserlingi comb. nov.. A-B,

male chelicerae, promarginal view. C, male endite, ventral view. D-F, male

prespiracular bump. G, male palpal cymbium, ventral view. (H) male palpal bulb,

ventral view. I, male embolic disc.

- 229 -



,\‘

HV Mag|Sigd WD ——20mm HV |Mag|Sig WD — 1111
Universidad Nacional de Colombia

20.0 KV 70x |SE|11.6 mm Universidad Nacional de Colombia 20.0 kV/120x SE 11.1 mm

HV Mag/Sig WD —_—lim— HV MagSig WD B — 11011
20.0 kV 170x SE!11.9 mm. Universidad Nacional de Colombia 20.0 kV 70x SE 11 9 mm Universidad Nacional de Ccolombia

1.0mm

HV MagSig WD ——— 2.0mm—— =] HV |Mag Sig WD
Universidad Nacional de Colombia

20.0 kV 90x |SE 11.5 mm. Universidad Nacional de Colombia 20.0 kV|130x SE 11.6 mm

Figure 3.22. Scanning electron microscopy images. Bryanattus orientalis sp. nov. A-B, male,
habitus (A) dorsal view, (B) lateral view. C, male endite, ventral view. D, male

leg 1. F, female chelicerae, retromarginal view. Bryanattus keyserlingi comb.

nov.. E, male leg .
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Figure 3.23. Scanning electron microscopy images. Bryanattus orientalis sp. nov. A-B, male
chelicerae (A) promarginal view, (B) retromarginal view. C, male palp, ventral

view. D, female genitalia, ventral view, arrow indicate the slit like a “pocket”.
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Figure 3.24. Female internal genitalia. A-B, Bryanattus thanos sp. nov., (A) ventral view, (B)

dorsal view. C-D, Bryanattus sanchezi sp. nov., (C) ventral view, (D) dorsal view.

E-F, Bryanattus orientalis sp. nov., (E) ventral view, (F) dorsal view.
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Figure 3.25. Bryanattus mandibulatus comb. nov. A, male (holotype MCZ-1Z 21974), habitus,
dorsal view. B, male (holotype MCZ-IZ 21974), habitus, ventral view. C, female
(allotype MCZ-1Z 21974), habitus, dorsal view. D-E, female (allotype MCZ-1Z
21974), habitus, ventral view. F, male left palp, ventral view. G, male left palp,

retrolateral view
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Figure 3.26. Bryanattus mandibulatus comb. nov. A, male chelicerae, retromarginal view. B,
male left palp, clove oil digested bulb, ventral view. C, female, genitalia, clove oil
digested internal genitalia, dorsal view. D, female, genitalia, ventral view. E,

female of Bryanattus keyserlingi comb. nov., ventral view.
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Figure 3.27. Bryanattus keyserlingi comb. nov. A-B, male (holotype MCZ-1Z 21748), habitus,
dorsal view. B-C, female from Pico Turquino, dorsal view. E-H, male from Pico

Turquino, dorsal view.
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Figure 3.28. Bryanattus orientalis sp. nov. A, male, habitus, dorsal view. B, female, habitus,

dorsal view. C, male, left palp, clove oil digested bulb, ventral view. D, female,

clove oil digested internal genitalia, ventral view. E, female, clove oil digested

internal genitalia, dorsal view.
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Figure 3.29. Bryanattus thanos sp. nov. A, male, habitus, dorsal view. B, female, habitus,

dorsal view. C, male, chelicerae, retromarginal view. D, left palp, clove oil

digested bulb, ventral view. E, female, clove oil digested internal genitalia, dorsal
view.
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Figure 3.30. Bryanattus sanchezi sp. nov. A, male, habitus, dorsal view. B, female, habitus,

dorsal view. C-D male chelicerae, (C) frontal view, (D) retromarginal view. E,
male, left palp, clove oil digested bulb, ventral view. D, male, endite, ventral view.

F, female, clove oil digested internal genitalia, dorsal view.
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Figure 2.31. A-B, Antillattus cambridgei, male and female habitus. C-D, Antillattus gracilis

male, male and female habitus. E-F, Antillattus placidus, male and female habitus.

Images by Wayne Maddison, released under a Creative Commons Attribution
(CC-BY) 3.0 license.
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Figure 2.32. A-B, Pensacolatus applanatus comb. nov., male and female habitus. C-D,

Pensacolatus darlingtoni comb. nov., male, male and female habitus. E-F,
Pensacolatus maxilosus comb. nov., male and female habitus. Images by Wayne

Maddison, released under a Creative Commons Attribution (CC-BY) 3.0 license.
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3.4 Conclusion

Our study contributes to understanding the diversity of Antillattus, Pensacolatus, and
Bryanattus gen. nov. jumping spiders using expanded taxon sampling and both morphological
and molecular data. As currently defined, the genus Antillattus is resolved into three divergent
clades that can each be distinguished morphologically. Thus, we have constructed two
additional genera, Pensacolatus and Bryanattus, to encompass the diversity. We transferred 4.
darlingtoni, A. electus, A. maxillosus, A. montanus, A. peckhami, and A. scutiformis to
Pensacolatus and consider Antillattus gracilis, A. placidus, A. cubensis, and A. cambridgei as
true Antillattus. Both Pensacolatus and Antillattus are strongly supported by molecular and
morphological data. The other species previously included within Antillattus are described here
as Bryanattus gen. nov. and Pensacolatus. Additionally, genetic distances, gene-trees,
morphology, and species delimitation analyses (Fig. 3.4, table 3.6) support the existence of
multiple species and cryptic species. Future research will be directed toward examining the
biogeography of the Antillattus clade, adding more data to the growing body of arthropod

evolutionary research in the Caribbean biodiversity hotspot.
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Abstract

The Caribbean Archipelago is a biodiversity hotspot that plays a key role in developing
our understanding of how dispersal ability affects species formation. In island systems, species
with intermediate dispersal abilities tend to exhibit greater diversity, as may be the case for
many of the salticid lineages of the insular Caribbean. Here, we examine patterns of
diversification in the Antillattus clade and their diversification within and among islands of the
Caribbean Archipelago. We used three markers (COI, 16S and 28S) and Bayesian approaches
(Mr. Bayes, BEAST, BioGeoBEARS) to infer phylogenetic relationships and biogeographic
history of the Antillattus clade. To understand the origin and the timing of colonization of the
group, we tested the hypotheses that connections via a landbridge (GAARIandia) and post-
GAARIandia overwater dispersal events explain the Antillattus clade’s diversity in the Greater
Antilles. The ancestor of the Antillattus clade appears to have colonized the Caribbean via
GAARIandia, while the diversification between taxa from Cuba, Hispaniola and Puerto Rico
appears to have originated by vicariance, founder-events and within-island speciation.
Hispaniola was colonized from the N.S. America, and in turn seems to be the nucleus from
where Cuba and Puerto Rico were colonized. Time tree analysis and model-based

BioGeoBEARS analyses of ancestral ranges estimated that the clade, diverged c. 18 Mya,
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probably from the Hispaniola ancestor that subsequently colonized Cuba via the Windward
Passage. Finally, multiple dispersal events (founder-events) between Cuba and Hispaniola
during the Middle-Miocene and the Late-Miocene occurred in Antillattus and Truncattus
species.

Keywords. Caribbean biogeography, molecular dating, ancestral range analysis, endemics,

founder-event, intermediate dispersion model.

4.0 Introduction

Biological diversity is expressed geographically as a complex mosaic of species
distributions that are the product of geological history and speciation (Gittenberger 1991; Kozak
et al. 2006; Rundell and Price 2009). An ancestral species might find itself in the presence of
an ecological opportunity by: 1) colonization of isolated areas, such as de novo islands or newly
formedlakes or mountaintops; 2) emergence of a new resource; or the 3) the development of a
feature that provides the species with access to newly available resources (Carlquist 1974;
Leigh et al. 2007; Losos and Ricklefs 2009; Schluter 2000; Simpson 1953), each of which could
lead to speciation (Coyne and Orr 2004; Nosil 2012; Schluter 2009; Stroud and Losos 2016).

Since Darwin and Wallace, evolutionary biologists have been fascinated by the
extraordinary diversity and richness of islands. This interest has increased due to the use of
molecular methods in phylogenetics and biogeography (Agnarsson and Kuntner 2012; Davalos
2004; McHugh et al. 2014; Ricklefs and Bermingham 2008) and theories like long-distance
dispersal, vicariance and intermediate dispersal models being used to explain speciation events
(Agnarsson, et al. 2014; Cowie and Holland 2006; De Queiroz 2005; Gillespie and Roderick
2002; Gillespie et al. 2012; Weaver et al. 2016).

The Greater Antilles are one of the planet’s recognized biodiversity hotspots
(Mittermeier et al. 2005; Ricklefs and Bermingham 2008). The area is complex both
geologically (e.g. landbridge islands, volcanics, uplifted coral shelves) and geographically,
make it an important model system for studying dispersal/colonization, and vicariance as
mechanisms for the origin of diversity, both between and within-islands (Agnarsson, et al.
2014; Claramunt et al. 2012; Crews and Gillespie 2010; Deler-Hernandez ef al. 2017; Diamond
et al. 1976; Dziki et al. 2015; Esposito et al. 2015; Iturralde-Vinent 2006; McHugh et al. 2014;
Zhang and Maddison 2013) (fig. 4.0).
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Figure 4.0. Diagrams of different biogeographical events assumed by the different models
tested in this study [adapted from Matzke (2015)]. Cladogenetic events include
within-area speciation, vicariance and founder events. Anagenetic events include

range expansion and range contraction.

The proto-Antilles emerged as a volcanic arc during the Cretaceous-Early Eocene (c.
65-55 Mya) on the eastward moving Caribbean Plate in a period of maximum land and
minimum sea. (Iturralde-Vinent and MacPhee 1999; Iturralde-Vinent 1982, 2006; MacPhee and
Iturralde-Vinent 1994, 1995, 2000; Mann et al. 1990; Pindell and Barrett 1990; White and
MacPhee 2001). Durante el Eoceno Cretacico-Temprano (c. 65-55 Mya), plataformas, crestas,

tierras bajas, pozos y archipiélagos de islas volcanicas (Iturralde-Vinent y MacPhee, 1999).

The uplift of the core Greater Antilles began during the Middle Eocene (c. 48-37 Mya)

and reached its maximum land area at the Eocene-Oligocene (c. 40-30 Mya) boundary. Island
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area was reduced when sea level was higher in the Late-Oligocene to Middle-Miocene (c. 28-
15 Mya), but the islands remained exposed, possibly with exception of parts of present-day
Jamaica and Hispaniola which are believed to have emerged permanently during the Neogene
(Iturralde-Vinent and MacPhee 1999; Iturralde-Vinent 2006). According to Iturralde-Vinent
and MacPhee (1999), GAARIlandia connected the northern portion of South America with the

Caribbean islands.

The origin of the present-day terrestrial biota of the Greater Antilles has been
explained by three possible hypotheses. The first hypothesis assumes that ancestral lineages
colonized the Caribbean volcanic arc (closely spaced islands on the leading edge of the
Caribbean) during the Upper Cretaceous and the Early Paleocene (c. 100-65 Mya), and survived
there as relics until the present (Iturralde-Vinent 1982; Iturralde-Vinent and MacPhee 1999;
Rosen 1975 1985; Tada et al. 2003). The second hypothesis assumes long-distance over-water
dispersal events between land masses during the Cenozoic (c. 55-3 Mya) (Hedges 2001, 2006;
Hedges et al. 1992) as occurred in Solenodons (Sato et al. 2016), Urocoptid snails (Uit de
Weerd et al. 2016), or Micrathena spiders (Crews and Esposito 2020; McHugh et al. 2014). A
third hypothesis assumes the existence of the GAARlandia (GAAR = Greater Antilles Aves
Ridge) a landbridge hypothesized to have existed 35 to 32 Mya, briefly connecting the Greater
Antilles and continental South America during the Eocene-Oligocene transition (Iturralde-
Vinent and MacPhee 1999; MacPhee and Ituralde- Vinent 2000). This geologic hypothesis
predicts the near-simultaneous colonization of multiple lineages over a relatively short time
(Alonso et al. 2012; Ri¢an et al. 2013; Weaver et al. 2016) as occurred in Peltophryne toads
(Alonso et al. 2012), poecilid fishes (Weaver et al. 2016), cichlids (Ri¢an et al. 2013), or
deinopis/spintharus/ sparassid spiders (Chamberland et al. 2018; Dziki et al. 2015; Tong et al.
2019). According to MacPhee and Ituralde- Vincent (2000), a two-part GAARlandia
(combining dispersal-vicariance model) landspan model of is consistent with most aspects of
Antillean land-mammal biogeography as currently known. In brief, the GAARIlandia
hypothesis (c. 35-32) allows for a brief phase of dispersal ¢.30-32 Ma from northern South
America into the future northern Greater Antilles via a landspan. This form of vicariance
(described as "island-to-island" vicariance, in contradistinction to the "continent-island"
vicariance of Rosen) is a parsimonious explanation for the astounding similarity in post-
Miocene land-mammal faunas across the northern Greater Antilles (MacPhee and Ituralde-

Vinent 2000).
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Greater Antilles colonization is not always explained by the GAARIandia, vicariance
or long-distance-dispersal (Iturralde-Vinent 2006; Iturralde-Vinent and MacPhee 1999) and
remain in active debate (Ali 2012; Hedges 2006; MacPhee and Iturralde-Vinent 2005). Rare
overwater dispersal (and founder-events) (Agnarsson et al. 2016; Censky et al. 1998; Cowie
and Holland 2006, Déavalos 2004; Gillespie et al. 2012; Hedges 2001; McHugh et al. 2014)

may better explain the timing of arrival and pattern of some taxa and their speciation.

The above scenarios have been tested by phylogenetic studies. In the last decade there
has been an increase in phylogeographic studies with insects (Ceccarelli and Zaldivar-Riverén
2013; Deler-Hernandez et al. 2017; Lewis et al. 2015; Matos-Maravi et al. 2014; Rodriguez et
al. 2015; Wahlberg 2006; Wahlberg and Freitas 2007; Zhang et al. 2017) and arachnids
(Agnarsson et al. 2016; Candek et al. 2019; Chamberland et al. 2018; Crews and Gillespie
2010; Dziki et al. 2015; Esposito et al. 2015; McHugh ef al. 2014; Tong et al. 2019, Zhang and
Maddison 2013)

Jumping spiders (Salticidae) constitute a diverse, globally distributed group of species
(c. 6080 total species) (World Spider Catalog 2020). Within Salticidae, euophryines are a
relatively young group (c. 33-30 Mya) (Zhang and Maddison 2013). Phylogenetic
reconstruction shows that much like other salticid lineages (Bodner and Maddison 2012;
Maddison and Hedin 2003; Maddison et al. 2008), New and Old-World euophryines are
grouped into separate clades, indicating that most euophryine diversification occurred intra-
continentally (Zhang and Maddison 2013). In revisionary work focused on euophryines, Zhang
and Maddison (2013) highlighted the Antillattus clade as one of several salticid clades
represented in the Caribbean. The Antillattus clade includes the genera Antillattus Bryant
(1943), Truncattus Zhang and Maddison (2012) and Petemathis Proszynski and Deeleman-
Reinhold (2012) (Zhang and Maddison 2013, 2015).

Here, we examine the biogeographic history of Antillattus clade. We test the
GAARIlandia hypothesis as the colonization route to the Greater Antilles. We also aim to
reconstruct the historical biogeography of the Antillattus clade’s genera, and we test hypotheses
of 1) overwater dispersal (founder-event), and 2) within-island speciation as possible
explanations for the diversity observed in the Greater Antilles. We infer the ancestral ranges of
the Antillattus clade species based on a newly constructed, time-calibrated molecular
phylogeny. The analysis is based on three gene fragments and includes sixty-three ingroup
terminals. Using BioGeoBEARS, we use probabilistic inference to test the relative fit of three

[XP%2]

biogeographic models with and without a jump dispersal parameter “j”.
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4.1 Materials and methods
4.1.0 Taxon sample

One-hundred-ten specimens were collected using beating methods in Cuba, Puerto
Rico and Hispaniola (supplementary figure 1, table 1). The material collected was fixed in 95%
ethanol. Caribbean voucher specimens will be deposited in the University of Vermont’s Natural

History Museum and Smithsonian Institute.

4.1.1 DNA extraction, amplification and sequencing

Outgroup selection was based on the phylogeny proposed by Zhang and Maddison
(2013). As primary outgroups, we added the DNA barcodes from Cobanus, Mexigonus, Sidusa,
Brythocrotus, Compsodecta and Agobardus and from the Antillattus clade (Petemathis,
Truncattus and Antillattus) (Zhang and Maddison 2013, 2015). Taxon sample information is

included in supplementary table 1.

DNA was isolated with the Qiagen DNeasy Tissue Kit (Qiagen, Valencia, CA, USA).
We sequenced fragments of COI, 16S and 28S. We amplified COI with LCO1490
(GGTCAACAAATCATAAAGATATTGG) (Folmer et al. 1994) and CI1-N-2776
(GGATAATCAGAATATCGTCGAGG) (Hedin and Maddison 2001). The fragment of 16S
was amplified with 16SA/12261 (CGCCTGTTTACCAAAAACAT) (Folmer et al. 1994) and
16SB (CCGGTTTGAACTCAGATC) (Hedin and Maddison 2001). The 28S fragment was
amplified with 28S0 (TCGGAAGGAACCAGCTACTA) and 28SC
(GAAACTGCTCAAAGGTAAACGG). For COI, 16S and 28S, the polymerase chain reaction
(PCR) was performed with an initial denaturation at 94°C for 2 min, followed by 40 cycles of
denaturation at 94 °C for 25 sec, annealing at 50°C (first round)/ 44.5°C (second round) for 25
sec and extension at 65°C for 2 min (first round)/ 1 min (second round); with a final extension
at 72°C for 10 min. Amplified fragments were sequenced in both directions using Sanger
sequencing at GENEWIZ’s New Jersey facility. The forward and reverse reads were interpreted
with Phred and Phrap (Green 1999; Green and Ewing 2002) via Chromaseq v. 1.31 (Maddison
and Maddison 2018a) in Mesquite v. 3.6 (Maddison and Maddison 2018b) using default

parameters.

- 258 -



4.1.2 Sequence alignment

Alignments were performed in MAFFT (Katoh and Standley 2013) using L-INS-I with
a parameter IPAM / k =200, a GAPs opening penalty of 1.53, and a configuration of 100. Gaps
were treated as missing characters. The dataset was partitioned by gene (in the case of COI by
codon), and the appropriate substitution model for each partition was selected with jModeltest
2.1.10 (Darriba et al. 2012) using the Akaike information criterion (Posada and Buckley 2004)
to select among the 24 models that can be implemented in MrBayes (table 4.0).

Table 4.0. Substitution models selected by jModelTest for each individual gene region and

partition.
Partition Substitution model
16S TIM3+G (012032)
COI 1st -2nd codons GTR+I+G (012345)
COI 3rd codon TVM+I+G (012314)
28S GTR+G (012345)

4.1.3 Phylogenetic inference

RAXMLHPC v8.2.12 (Stamatakis 2006, 2014) was used to perform maximum
likelihood analysis for the individual and combined gene matrices, each with 500 replicates
under the assumptions of the GTRGAMMALI model (raxmlHPC-PTHREADS.exe -T 2 -f a -x
897 -m GTRGAMMALI -p 335 -N 500 -o Ghelna canadensis -s MLDNA.phy -n MLDNA.tre -
O -w). Bootstrap analyses were also carried out to calculate the replicability of the clades in a
separate execution of RAXML with 1000 replicates. Finally, we used the CIPRES online portal
(Altekar et al. 2004; Miller et al. 2010) to run a DNA and combined (molecular and
morphology) Bayesian analysis with MrBayes v. 3.2.6 (Huelsenbeck and Ronquist 2001;
Ronquist and Huelsenbeck 2003). We ran the Markov chain Monte Carlo (MCMC) with four
chains for 25,000,000 generations, sampling every 1000 generations, with a sampling frequency
of 100 and a burn-in of 25%. The results were examined in Tracer v.1.6 (Rambaut et al. 2014)
to verify proper mixing of chains, that stationarity had been reached, and to determine adequate
burn-in. All resulting trees were interpreted in FIGTREE v.1.4.2 and edited in Adobe Illustrator
CSé.

4.1.4 Time calibration

The age of Euophryini (between 30.19 Mya [95% highest posterior density
(confidence interval): 37.84-28.93 Mya] and 33.84 Mya [95% highest posterior density
(confidence interval): 55.52-23.10 Mya].) and the age of the Antillattus clade (between 19.74
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Mya [95% highest posterior density (confidence interval): 25.49-14.79 Mya] and 22.34 Mya
[95% highest posterior density (confidence interval): 36.83—14.77 Mya]) were constrained
following the results of the time tree analysis of Euophryini performed by Zhang and Maddison
(2013) based on a wide spectrum of fossil calibrations. We used Bayes Factors (table 4.1) to
test alternative clock models (non-clock, strict clock, relaxed clock) using a stepping-stone
method (Xie ef al. 2011) as implemented in MrBayes 3.2.7a (Ronquist and Huelsenbeck 2003;
Ronquist et al. 2012).

35-30 Mya

B - Hispaniola [0 - South America
Cuba B — North America

I8 — Puerto Rico

Figure 4.1. Maps (A-D) show simplified continent and island positions in the respective time
window used for the time-stratified analysis. A — Hispaniola; B — Cuba; C —

Puerto Rico; D — South America; E —North America

4.1.5 Divergence estimation

Node ages were estimated with BEAST 1.8.4 (Drummond et al. 2012) under a
lognormal relaxed clock model (Battistuzzi et al. 2011) with a COI substitution rate parameter

(ucld.mean) as a normal prior (mean=0.0112 and s.d.=0.001) (Bidegaray-Batista and Arnedo
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2011) and estimated substitution rate parameter for 28S and 16S. The analysis ran for
10,000,000 generations with a birth-death process (Gernhard 2008) under a GTR+G+I model,
with default options for all other prior and operator settings. The results were examined in
Tracer 1.7 (Rambaut et al. 2014) to determine burn-in and to check for stationarity. The final

consensus tree was produced in TreeAnnotator v1.8.4, with 25% burn-in.

Table 4.1. Results of the molecular clock tests: analyses of 75 terminal

non-clock strict relaxed relaxed birthDeath
1 22601.4 22580.5 22460.1 22416.3563
2 22570.9 22522.7 22424.4 22339.4587
mean 22586.15 22551.6 22442.25 22373.6891

4.1.6 Biogeographical reconstruction

For ancestral range estimation of the Antillattus clade, we used the tree resulting from
the divergence dating analysis as the input tree. As inter-island divergences are present in our
phylogeny, we coded the Caribbean islands in their past shape, considering their historical
composition of multiple paleo-islands (Iturralde-Vinent and MacPhee 1999). The distribution
ranges were divided into the following five areas: A — Hispaniola; B — Cuba; C — Puerto Rico;
D — South America; E —North America (fig. 4.1, A-D). We carried out the ancestral range
estimation in the R package BioGeoBEARS (Matzke 2014) to test different time periods and
infer which are more likely with base of the model’s configuration. This package tests three
models in a maximum likelihood framework with various parameters that can be altered to test
specific scenarios: a DEC model (Ree and Smith 2008), a DIVALIKE model (likelihood
version of the DIVA model: Ronquist 1997) and a BAYAREALIKE model (likelihood version
of the BayArea model: Landis ef al. 2013). Moreover, each model is available in its original
version and with an additional parameter +j representing jump dispersal, or a founder event,

which is speciation following long-distance dispersal; six base models are available in total.

We conducted non-time-stratified and time-stratified analyses to estimate ancestral
range distribution on given nodes. Unconstrained non-stratified analyses were done using
default parameter values. For time-stratified analyses, time periods were defined as follows to
reflect the paleogeography of the area in each period (Deler-Hernandez et al. 2017; Iturralde-
Vinent 2006; Matos-Maravi et al. 2014; O’Dea et al. 2016): (1) 9 My-present: Plio-Pleitosene
to present configuration; (2) 15-9 Mya: the Greater Antilles significantly reduced in area and
widely separated from South America by deep sea (3) 23-15 Mya: Windward Passage (4) 28-
23 Mya: Mona Passage (5) 32-30: GAARIandia hypothesis allows for a brief phase of dispersal
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from northern South America into the future northern Greater Antilles via a landspan (MacPhee

and Iturralde-Vinent 2000).

Finally, dispersal probabilities were set to reflect paleogeography as follows: they were
set to 0.8 when two areas were adjacent, to 0.5 when two areas were weakly separated by a
geographical barrier, to 0.2 when two areas were separated by water over a distance less than
200 km, to 0.05 for connection by island chain (e.g. Lesser Antilles) or intermediate island (e.g.
Hispaniola between Cuba and Puerto Rico), 0.001 for long-distance dispersal (areas separated
by more than 200 km from sea), and to 0.0001 when dispersal was not possible by the lack area
availability (we followed the BioGeoBEARS manual in setting extremely low rather than zero
probabilities). Models of both non-time-stratified and time-stratified analyses were compared
using likelihood values and the Akaike information criterion corrected for small sample sizes

(AICc) (Matzke 2013).

4.2 Results

4.2.0 Phylogeny and divergence time

Our Bayesian phylogeny supports the Antillattus clade (fig. 4.2). The phylogeny
recovered Bryanattus, Pensacolatus and Petemathis as single island monophyly. The lineages
of Antillattus and Truncattus are shared between Hispaniola and Cuba. The genetic structure
reflects patterns consistent with historical island connectivity. Like the The BI phylogeny also
recovered the Puerto Rican species as sister to Hispaniola and Cuban Antillattus clade members
and the close relationships of Pensacolatus, Bryanattus and Antillattus.

The chronogram of the Antillattus clade is presented in figure 4.2, with branch lengths
as the median estimated age. This reconstruction is supported by the birth-death process derived
chronogram with a relaxed clock model as the best-fitting clock model. BEAST indicates that
the first divergence between the Antillatus clade and others happened in the Oligocene (c. 31
Mya); and most of the subsequent divergences happened in the Oligocene to Pliocene (c. 27-3
Mya). The lineage leading to Petemathis diverged during the late Oligocene (c. 24 Mya). The
divergence of the lineages leading to Truncattus, Antillattus and Pensacolattus were dated to
the early Miocene (c. 22 Mya, ¢. 20 Mya and c¢. 18 Mya respectively) and the lineage leading
to Bryanattus appears in the middle Miocene (c. 13 Mya). The Antillattus and Truncattus
species of Cuba and Hispaniola share a common ancestor during the Middle Miocene (c. 12

Mya). In our BEAST analysis, the maximum credibility tree is similar to the MLtree from the
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RAXML analysis and the BI tree from the MrBayes analysis. The posterior probability values

from our BEAST analyses are similar to those in the unconstrained MrBayes analysis.

4.2.1 Biogeographic analysis

The estimation of ancestral ranges suggests that the most recent common ancestor of
Antillattus clade in our dataset most likely resided in Northern South America (fig. 4.2). The
Antillattus clade seems to have originated in Hispaniola (fig. 4.2) and colonized Puerto Rico
and Cuba. The Antillattus clade likely diverged from an ancestor from Northern South America
(fig. 4.3). We implemented the basic models (DEC, DIVALIKE and BAYAREALIKE) plus
the founder-event parameter j and tested whether vicariance, or overwater dispersal (founder-
events), better explained the colonization of the Greater Antilles. According to the best-fitting
model, the ancestor to the Antillattus clade dispersed to the Caribbean from mainland South
America = during the existence of the GAARIandia land bridge, but the radiation of Antillattus
clade (Fig. 4.3) occurred after the subsidence of the GAARIlandia land bridge. The
biogeographical hypothesis testing in BioGeoBears identified differences between the basic
models and founder-event models (Table 4.1). Models that incorporated the j parameter fit the
data better than those that didn’t allowing for jump dispersal (Table 4.0). The favored model
was the stratified DEC+j among all tested models (log likelihood: LnL = -44.20; parameter
estimates: d =0, e = 0 and j = 0.0153) (Table 4.0). but this was not statistically different from
the non-time-stratified DIVALIKE+ j (log likelihood: LnL = -44.55; parameter estimates: d =
0, e =0 and j = 0.018) models were equally probable.

4.2.2 Estimation of biogeographical events

The BioGeoBEARS stochastic map (BSM) based on 50 stochastic historical map
estimates between 74 and 78.62 biogeographic events (fig. 4.4 and fig. 4.5). Of those, between
4.62 and 4.72 were exclusively anagenetic events, and 74 were cladogenetic events representing
within-area speciation (84%), within-area speciation subset (2%), founder-event (11%) and
vicariance (3%) (tables 4.2 and 4.3).

Evidence suggests that the ancestor of the Antillattus clade could have come from
Northern South America to the Greater Antilles, followed by a Caribbean radiation. Focusing
on dispersal events, we found that the patterns in the Greater Antilles reflect a core in
Hispaniola. According to BSM, the principal dispersal events must have taken place as follows:
a major movement from Hispaniola to Cuba (range expansion: 2.84, founder-event: 4.62), Cuba

to Hispaniola (0.64, 1.08), Hispaniola to Puerto Rico (0.26, 0.54), Puerto Rico to Hispaniola
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(0.08, 0), and Cuba to Puerto Rico (0.02, 0.04). Overall, Hispaniola was the source for 67% of

the estimated dispersal events (Fig. 4.3).

4.2.3 GAARIlandia hypothesis

We tested if the GAARIlandia hypothesis could explain the colonization of the
Caribbean. The results suggest that the fauna of the Greater Antilles and South America (fig.
4.3) were separated as a result of vicariance (c. 31 Mya). This is consistent with the ancestors
of the Antillattus clade colonizing the Greater Antilles from South America during or just before
the proposed time-frame of GAARIlandia (see, Iturralde-Vinent and MacPhee 1999).

Consequently, our results reject the vicariance hypothesis of Rosen.

4.2.4 Founder-event hypothesis

Our analyses indicate that between c. 27-13 Mya a series of founder-events (+ j)
occurred followed by within-island speciation. We also found evidence of founder-events in
Puerto Rico, Cuba and Hispaniola, including recent events between Cuba and Hispaniola (c. 12

Mya) (fig. 4.3).

4.3 Discussion

4.3.0 GAARIlandia
The proximity of some Caribbean islands to nearby South America has facilitated the biotic

exchange between these regions. The GAARIlandia hypothesis (Iturralde-Vinent and MacPhee
1999) (Greater Antilles + Aves Ridge) as an available colonization route has been a point of
debate in recent decades (Ali 2012; Hedges 1996, 2006). The main discussion focuses on the
timeframe of the connection between the Antilles and Northern South America, the lack of
geologic evidence, and the lack of South American representatives for many groups in the
Caribbean (Ali 2012; Hedges 1996, 2006).
Our data suggest that the Antillattus clade colonized the Greater Antilles once (fig. 4.2) and
support
the South American origin via GAARIandia. This is incongruent with the vicariance hypothesis
of Rosen (1975, 1985), which assumes that Caribbean lineages originated by the colonization
of the proto-Antillean volcanic arc in the Late Cretaceous (c. 65.5 Mya) and survived the K-Pg
boundary.

Other studies have found the GAARIlandia hypothesis valid as a route of colonization
to the Antilles with estimated times between c¢. 35 and ¢. 32 Mya (spiders (Binford et al. 2008;
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Crews and Gillespie 2010; Chamberland et al. 2018; McHugh et al. 2014), scorpions (Esposito
and Prendini 2019), beetles (Deler-Hernandez et al. 2018; Zhang et al. 2018) frogs (Alonso et
al. 2012) and freshwater fish (Ri¢an et al. 2013; Weaver ef al. 2016). The two-part GAARIlandia
landspan model of MacPhee and Ituralde-Vinent (2000) is consistent with most biogeographic
aspects. 1) a brief phase of dispersal ¢.32-30 Mya from northern South America into the future
northern Greater Antilles via a landspan; accompanied of a strong filter, permitting only a few
lineages to successfully cross and establish themselves, followed by a radical reduction in
dispersal opportunity as the landmass subsided; and finally, 2) by island-to-island vicariance
event. We consider the combined dispersal-vicariance hypothesis of GAARlandia (MacPhee
and Ituralde-Vinent 2000) as the most parsimonious explanation about the origin of the

Antillattus clade.

4.3.1 Inter-island biogeographical history

Founder-events are increasingly recognized as mechanisms that shape the distribution of
organisms on islands (e.g. Gillespie et al. 2012; de Queiroz 2005; Schonhofer et al. 2013;
Toussaint et al. 2016). In our analyses, jump dispersal was more likely than island-island
vicariance. However, the explanation of dispersal by founder-event is consistent when
vicariance is not supported by geological history (e.g. Calisto: Matos-Maravi et al. 2014). We
believe, given the paleogeographic scenario in correlation with our dating estimations, that the
most plausible explanation on the origin of Petemathis, Bryanattus and Pensacolatus is the
island-to-island vicariance, while the most plausible explanation for the genera Truncattus and
Antillattus is the over-water dispersal (founder-event).

The Antillattus clade diverged c. 27 Mya, and the Puerto Rican genus Petemathis was the first
to diverge (c. 24 Mya), around the time of opening of the Mona passage. The rest of the genera
are endemic to Hispaniola and Cuba, some shared between both (Truncattus c. 22 Mya,
Antillattus c. 20 Mya, Pensacolatus c. 18 Mya, and Bryanattus c. 13 Mya). The divergence of
Petemathis (c. 24 Mya), Pensacolatus (c. 18 Mya) and Bryanattus (c. 18 Mya) around the time
of opening of the Mona passage and Windward passage can be explained by vicariance. Similar
studies show the occurrence of dispersal/colonization processes during the period of connection
between Hispaniola, Cuba, and Puerto Rico (c. 22 Mya in tree frogs of Osteopilus: Moen and
Wiens, 2009; c. 20 Mya, in weevils Exophthalmus: Zhang et al. 2017; c. 15 Mya and in
butterflies genus Calisto: Matos-Maravi et al. 2014). Island-to-island vicariance is consistent
with the period of the Mona Passage (Puerto Rico-Hispaniola, c. 30-20 Mya) (Iturralde- Vinent
and MacPhee 1999; Matos-Maravi et al. 2014), and the Windward Passage (Hispaniola-Eastern
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Cuba, c. 17-14 Mya) (Iturralde-Vinent and MacPhee 1999; Matos-Maravi et al. 2014).
Furthermore, Petemathis, Bryanattus and Pensacolatus are single-island endemic and sister-
island lineages, as predicted by the island-to-island vicariant model.

Additionally, the divergence of Truncattus (c. 22 Mya) and Antillattus (c. 20 Mya) occurred
around the time of opening of the Mona passage and Windward passage. However, the
occurrence of both Antillattus and Truncattus in Cuba and Hispaniola and the recent
colorizations events (c. 13-8 Mya), are most consistent with a scenario of colonization by
overwater dispersal (founder-event).

Given the biology of spiders, dispersal by ballooning is entirely possible. Jumping spiders use
silk for dispersal by using a behavior known as “ballooning” (Bell ef al. 2005; Eberhard 1987;
Foelix 2011), in which atmospheric conditions play an important role. Spiders have been
observed ballooning distances ranging from a few hundred meters (Vollrath 1982; Coyle 1983,
1985; Coyle et al. 1985; Morse 1993; Follner and Klarenberg 1995; Schneider et al. 2001) up
to 900 km (Bristowe 1930; Darwin 1839, 1879; Harrell and Yoshimoto 1964; Okuma and
Kisimoto 1981; Yoshimoto and Gressitt 1961 1963; Yoshimoto et al. 1962a,b). The ability to
balloon could be one of the ways that favored inter-island colonization of Micrathena (Crews
and Esposito 2020; McHugh et al. 2014), Spintharus (Dziki et al. 2015), Cyrtognatha (Candek
etal. 2019), and Argiope (Agnarsson et al. 2016) when there are no connections between islands

(Crews and Esposito, 2020).

4.3.3 From Hispaniola to Cuba and Puerto Rico

Our study indicates Hispaniola as a potential source for subsequent radiations
throughout the Greater Antilles, with multiple exchanges between Cuba and Hispaniola. Other
studies also support Hispaniola as a point of dispersion to other Antillean islands (Hedges and
Woods 1993; Woods et al. 2001). Fabre et al. (2014) found evidence in Caribbean Capromyidae
(hutias) supporting Hispaniola as a potential source of colonization to other Greater Antilles
islands and the Bahamas. In their study they suggest either (i) a vicariant event between eastern
(Hispaniola) and western (Bahamas, Cuba, Jamaica) hutias or (ii) stepping-stone colonization
from east to west. Candek et al. 2019 found for Cyrthognata spiders that dispersal from
Hispaniola explains the colonization of the rest of the islands. The BioGeoBEARS ancestral
range estimation of the GAARIandia DEC+j model for Deinopis (see, Chamberland ez al. 2018)
also supports the hypothesis of pivotal dispersal role of Hispaniola. McHugh et al. (2014)
suggested that Caribbean Micrathena are not monophyletic and therefore must have colonized

the region multiple times, and find evidence of multiple interchanges between Cuba, Hispaniola

- 266 -



and Puerto Rico. We are unsure whether Hispaniola played a fundamental role in our case, but
for now, the evidence seems to indicate that it does. Further studies of Caribbean biota will be
required to solidify the exact role of Hispaniola and the overall biogeographical complexity of

the Greater Antilles.

4.4 Conclusion

Our study sheds new light on the biogeography of the Antillattus clade, their radiation. The
phylogenetic and biogeographical evidence presented in this study agrees with the Caribbean
paleogeographical model of colonization. The ancestor of the Antillattus clade appears to have
colonized the Caribbean via GAARlandia. Our results suggest that the evolution of the
Antillattus clade included both vicariant processes and founder-events. Jumping spiders once
again show their potential for biogeographical study, and offer great promise for further, more
detailed studies related to colonization and founder-events mechanism for different lineages.
Among other insights, we have uncovered the importance of Hispaniola in the Antillattus
clade’s colonization of the Caribbean, thereby providing further evidence that islands can
function as sources of settlers. Finally, we show that richness in single-island endemism is
largely the outcome of in-situ diversification. Future research should be directed to

understanding the within-island speciation.
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Table 4.2. BioGeoBEARS’ relative model probabilities (just put DEC + J, DIVALIKE + J etc.

don’t need to mention it again here) for non-time-stratified and time-stratified

analyses. Best performing model is marked by asterisk for groups of analyses. LnL

= log likelihood; n par = number of parameters in the analysis; d, e, j = parameres of

the model (d = dispersal, e = extinction, j = founder event); AIC = Aikake information

criterion; AICc = size-corrected AIC.

Non-time-constrained

LnL npar D e J AIC AICe |AIC-WT | AICc-
WT
DEC -50.93 2 0.0017] <0.0001 0 105.9] 106.025 0.0019 0.002
DEC J* -44.20 3| <0.0001] <0.0001 0.0153 94.4 94.741 0.58 0.576
DIVALIKE -57.11 2 0.0033] <0.0001 0 118.2] 118.391| 3.90E-06| 4.21E-06
DIVALIKE J -44.55 3| <0.0001] <0.0001 0.0180 95.1 95.436 0.41 0.407
BAYAREALIKE -65.23 2| <0.0001 0.0372 0 134.5| 134.625| 1.20E-09| 1.26E-09
BAYAREALIKE J -47.80 3| <0.0001] <0.0001 0.0197 101.6] 101.928 0.016 0.016
Time-constrained
DEC -50.93 2 0.0017] <0.0001 0 105.9 106 0.0032 0.0034
DEC J* -44.20 3| <0.0001] <0.0001 0.015 94.4 94.74 0.97 0.97
DIVALIKE -57.11 2 0.0033] <0.0001 0 118.2 118.4| 6.50E-06| 7.10E-06
DIVALIKE J -61.19 3 0.0033 0.01 0.0001 128.4 128.7| 4.10E-08| 4.10E-08
BAYAREALIKE -65.23 2| <0.0001 0.037 0 134.5 134.6|/ 1.90E-09| 2.10E-09
BAYAREALIKE J -47.79 3| <0.0001] <0.0001 0.02 101.6 101.9 0.027 0.027

Table 4.3. Statistical chi-squared comparasion between with and without founder-event (j)

BioGeoBEARS model.

alt Null LnLalt LnLnull DFalt DFnull DF Dstatistic pval test

DECJ DEC -44.2 -50.93 3 2 1 13.46 <0.001 chi-squared
DIVALIKE J DIVALIKE -44.55 -57.11 3 2 1 25.13 <0.001 chi-squared
BAYAREALIKE J BAYAREALIKE -47.79 -65.23 3 2 1 34.87 <0.001 chi-squared
DECJ DEC -44.2 -50.93 3 2 1 13.46 <0.001 chi-squared
DIVALIKE J DIVALIKE -61.19 -57.11 3 2 1 -8.15 <0.001 chi-squared
BAYAREALIKE J BAYAREALIKE -47.79 -65.23 3 2 1 34.87 <0.001 chi-squared
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Table 4.4. Summary count of non-time-constrained BSMs. DEC= dispersal-extinction-
cladogenesis; DEC + j= dispersal-extinction-cladogenesis + jump dispersal.
Abbreviations: a, range-switching dispersal; d, range-expansion dispersal; e,
extinction; y, sympatric range-copying speciation; s, sympatric-subset speciation; v,
vicariance; j, jump dispersal or founder-event speciation; Yd, allopatric dispersal; ad,
anagenetic dispersal; Ya: allopatric anagenetic; Yc: allopatric cladogenetic; sums,

adds up all of the events across the stochastic maps.

DEC

j ald l|e |s v ¥ Yd |ad |Ya |Yc |Total events
means |0 014.7210 |7.7 |[7.18 [59.12 [4.72 |4.72 |4.72 |74 78.72
stdevs |0 0]10.64|0 |1.62 [0.39 |1.48 0.64 10.64 [0.64 |0 0.64
sums |0 01236 |0 |385 [359 [2956 |236 |236 |236 |3700 |3936

DEC+j

j ald l|e |s v ¥ Yd |ad |Ya |Yc |Total events
means {794 |0 |0 0 |1.8 1.96 |62.3 7.94 |10 0 74 74
stdevs [0.84 [0 |0 0 |1.5 |0.64 |1.31 0.84 |0 0 0 0
sums |397 |0 |0 0 190 98 3115 397 |0 0 3700 | 3700

Table 4.5. Summary count of time-constrained BSMs. DEC= dispersal-extinction-
cladogenesis; DEC+ j= dispersal-extinction-cladogenesis and founder event.
Abbreviations: a, range-switching dispersal; d, range-expansion dispersal; e,
extinction; y, sympatric range-copying speciation; s, sympatric-subset speciation; v,
vicariance; j, jump dispersal or founder-event speciation; Yd, allopatric dispersal; ad,
anagenetic dispersal; Ya: allopatric anagenetic; Yc: allopatric cladogenetic; sums,

adds up all of the events across the stochastic maps.

DEC

j ald l|e |s v ¥ Yd |ad |Ya |Yc |Total events
means |0 014.62|0 |7.78 |7.08 [59.14 [4.62 |4.62 |4.62 |74 78.62
stdevs |0 0106 |0 |1.54 [0.27 |1.53 0.6 10.6 |0.6 |0 0.6
sums |0 01231 |0 |389 [354 |2957 231 |231 |[231 |3700|3931

DEC+j

j ald l|e |s v ¥ Yd |ad |Ya |Yc |Total events
means |7.72 |0 |0 0 1194 1196 |62.37 |7.72 |0 0 74 74
stdevs (0.9 [0 |0 0 |1.38 10.64 |1.07 09 |0 0 0 0
sums |386 |0 |0 0 |97 98 3119 386 |0 0 3700 | 3700
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