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Resumo Expandido 

Salticidae (jumping spiders) é a família de aranhas mais diversa, contendo 5.245 

espécies descritas (Platnick, 2010). A família é um dos poucos clados inquestionáveis 

dentro das aranhas, sendo caracterizada pelo par de olhos medianos anteriores bem 

desenvolvidos, que lhes permitem visão acurada e propiciam a evolução de 

comportamentos sexuais e estratégias de predação complexos. 

Apesar de sua monofilia, não há consenso sobre que grupo de aranhas seria o 

grupo-irmão dos salticídeos. Entretanto, espera-se que a posição filogenética das 

famílias do polifilético grupo Dionycha seja determinada em breve através dos estudos 

moleculares do projeto AToL. 

Embora pouco seja conhecido sobre as relações na base de Salticidae, trabalhos 

recentes sobre sua filogenia mostram que mais de 90% das espécies formam um único 

grande clado, os Salticoida, facilmente reconhecidos morfologicamente pela perda da 

unha tarsal dos palpos, entre outros caracteres. 

Dentro dos Salticoida, são reconhecidos atualmente três grandes clados. Um 

deles inclui os Astioida, as subfamílias Baviinae e Ballinae e os Marpissoida. 

O clado Marpissoida inclui as subfamílias Dendryphantinae, Marpissinae, 

Synagelinae e alguns gêneros pouco compreendidos, como Itata Peckham & Peckham. 

Dentre todos os salticídeos, a subfamília Dendryphantinae é um dos poucos 

grupos com limites bem estabelecidos, incluindo centenas de espécies com carenas na 

face retrolateral das quelíceras dos machos e palpos dos machos com êmbolos espirais 

reduzidos. Em geral, os machos também têm faixas longitudinais nas laterais da 

carapaça e abdômen, enquanto as fêmeas têm o dorso do abdômen marcado por pares de 

manchas escuras. As quelíceras e o primeiro par de pernas dos machos também são 

frequentemente robustos e alongados. 
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Apesar de ser uma das maiores subfamílias de Salticidae, Dendryphantinae 

apresenta uma grande homogeneidade morfológica ao longo de todos seus subgrupos. A 

falta de caracteres diagnósticos para seus gêneros causou a descrição de um número 

indiscriminado de novos gêneros com limites pouco estabelecidos. Devido a isso, a 

classificação atual da subfamília encontra-se em um nível caótico e precisa ser revisada 

sob um ponto de vista filogenético. 

Em 2001, foi conduzida uma análise filogenética para a subfamília, utilizando 

dados moleculares, para investigar sua filogenia e evolução. A amostragem usada, 

entretanto, não permitiu muitas conclusões, e a posição de cerca de 30 gêneros de 

Dendryphantinae não incluídos nessa análise ainda é incerta. Baseando-se em uma 

filogenia mais inclusiva, problemas sobre a sistemática do grupo poderiam ser 

resolvidos; grupos naturais de gêneros poderiam ser revisados, permitindo sua 

simplificação e fácil reconhecimento. 

Devido à morfologia extremamente conservativa no grupo, dados moleculares 

são necessários para a reconstrução de sua filogenia. Os principais objetivos deste 

trabalho foi o seqüenciamento de quatro regiões de DNA (os nucleares 28S e Actina e 

os mitocondriais 16S e ND1) para dendrifantíneos ainda não amostrados em estudos 

anteriores, permitindo a reconstrução filogenética da subfamília inteira, bem como uma 

revisão preliminar dos gêneros da subfamília e estudos preliminares sobre biogeografia 

e evolução de caracteres no grupo. 

Neste estudo, tentamos amostrar a maior diversidade possível de linhagens de 

dendrifantíneos, incluindo quase todos os gêneros descritos, algumas espécies incertae 

sedis e linhagens de espécies não descritas. No total, 85 espécies inétidas de 

dendrifantíneos tiverem seu DNA sequenciado neste estudo. Desses táxons, a maioria 

provém da América Central e do Sul, mas alguns são de regiões do Velho Mundo, 
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suplementando dados moleculares já acumulados para táxons da América do Norte. 

Além dos terminais de Dendryphantinae, utilizamos 40 terminais como grupo-externo, 

limitando a amostragem ao clado que inclui os Astioida, Baviinae, Ballinae e 

Marpissoida. No total, as análises contaram com 160 terminais. Para enraizar as árvores, 

utilizamos terminais de Astioida e Baviinae, nesta ordem de preferência, devido a sua 

próxima relação com o clado Marpissoida + Ballinae. 

Análises Bayesianas foram conduzidas utilizando o programa MrBayes (modelo 

GTR+I+Γ). Foi permitida uma variação dos parâmetros do modelo entre partição de 

dados. Utilizamos dois conjuntos de partições, um com 8 e um conjunto com 4 

partições. No primeiro, tratamos dados nucleares e mitocondriais independentemente. 

No segundo, tipos similares de DNA, nuclear ou mitocondrial, foram tratados como 

tendo padrões de evolução similares. 

Também inferimos árvores utilizando a Parcimônia Máxima para todos os genes 

independentemente e para a mesma matriz complete usada nas Análises Bayesianas. 

Análises de parcimônia foram conduzidas utilizando o programa TNT, tratando estados 

de caracteres como não-ordenados e gaps como missing data. 

Como resultado das Análises Bayesianas, os clados Ballinae, Marpissoida, 

Marpissinae, Synagelinae e Dendryphantinae foram recuperados como monofiléticos. A 

topologia geral encontrada pela Parcimônia Máxima para todos os genes concorda com 

as Análises Bayesianas: (Astioida (Baviinae (Ballinae (Synagelinae (Marpissinae 

(Dendryphantinae)))))). 

Dentro dos Dendryphantinae, o gênero Hentzia Marx é o grupo-irmão do 

restante da subfamília. Espécies deste gênero, juntamente com os gêneros Anicius 

Chamberlin, Macaroeris Wunderlich, Phanias F.O.P.-Cambridge, Homalattus White, 

Mabellina Chickering e Rudra Peckham & Peckham, são os únicos grupos de 
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dendrifantíneos com fúsulos epiândricos. A perda desses fúsulos caracteriza um grande 

clado que inclui a maioria das espécies da subfamília. O clado dos dendrifantíneos 

infusulados inclui três grandes clados. O primeiro é representado pelo gênero 

Zygoballus Peckham & Peckham; o Segundo, tratado aqui como os Alcmenomorfos, é 

um grande clado que inclui Metaphidippus F.O.P.-Cambridge e vários gêneros sul-

americanos, como Chirothecia Taczanowski, Ashtabula Peckham & Peckham, Lurio 

Simon, Alcmena C.L. Koch e Admirala Peckham & Peckham; o terceiro clado, tratado 

aqui como os Dendrifantomorfos, inclui os gêneros Ramboia Mello-Leitão, Parnaenus 

Peckham & Peckham, o grupo Bagheera (Bagheera Peckham & Peckham, 

Gastromicans Mello-Leitão, Selimus Peckham & Peckham e espécies do grupo limbata 

de “Messua”), o grupo Bellota (Bellota Peckham & Peckham, Paradamoetas Simon e 

Sassacus Peckham & Peckham, entre outros gêneros) e um grande clado da América do 

Norte. O clado da América do Norte inclui Ghelna Maddison, Terralonus Maddison, 

Dendryphantes C.L. Koch, Tutelina Simon, Phidippus C.L. Koch, Paraphidippus 

F.O.P.-Cambridge, Beata Peckham & Peckham, Eris C.L. Koch, Nagaina Peckham & 

Peckham e Pelegrina Franganillo. 

Apesar de a subfamília parecer ter tido sua origem no continente Americano, 

onde ela apresenta uma grande diversificação, os dendrifantíneos colonizaram o Velho 

Mundo pelo menos três vezes independentemente. Duas dessas invasões são 

provavelmente mais antigas e foram feitas por linhagens com fúsulos epiândricos 

(Macaroeris e Homalattus), enquanto a terceira parece ser mais recente, consuzida por 

um grupo infusulado, o gênero Dendryphantes, que ainda tem membros na América do 

Norte. Além de estudos biogeográficos, outros aspectos da evolução dos 

dendrifantíneos, como dimorfismo sexual secundário, mimetismo e evolução de 

estruturas sexuais, poderão ser inferidos com base na topologia apresentada. 
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Esperamos que este trabalho aumente o interesse de aracnólogos no grupo e 

propicie revisões, novos trabalhos sobre filogenia e a descrição das centenas de espécies 

novas de Dendryphantinae que permanecem desconhecidas nas coleções aracnológicas. 
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Abstract 

The subfamily Dendryphantinae includes many hundreds of species with a 

carina on the retrolateral surface of the male chelicerae and male palps with a reduced 

spiral embolus. Despite being one of the largest subfamilies of jumping spiders, 

dendryphantine lineages present an unusual morphological homogeneity across the 

entire group. The lack of diagnostic characters for genera has caused the indiscriminate 

proposal of many genera with loose boundaries. Because of that, current classification 

of the group is chaotic and needs to be revised under a phylogenetic scope. 

Since morphology is especially conservative in Dendryphantinae, molecular data 

are of extreme importance for phylogenetic reconstructions in the group. The main goal 

of this work was to sequence four gene regions – the nuclear 28S and Actin and the 

mitochondrial 16S and ND1 – of dendryphantines in order to reconstruct the phylogeny 

of the entire subfamily, allowing future revisions of its systematics and the 

understanding of such large biodiversity. 

During this study, we tried to sample as great a diversity of dendryphantine 

lineages, including almost all described genera, some problematic incertae sedis species 

and some lineages of undescribed species. We sampled over 85 dendryphantine species 

that had never been used in molecular studies. These taxa are mostly from South and 

Central America, but also from regions in the Old World, supplementing previously 

gathered molecular data from North American taxa. In addition to the dendryphantine 

terminals, we used 40 terminals as outgroups, limiting sampling to the large clade that 

includes the Astioida, Baviinae, Ballinae and Marpissoida. In total, analyses counted 

with 160 terminals. To root the trees, we used terminals of Astioida and Baviinae, in 

this order of preference, due to their close relationship to the Marpissoida + Ballinae 

clade. 



 11

Bayesian analyses were done using MrBayes (GTR+I+Γ model). Model 

parameters were permitted to differ among data partitions. We had two sets of 

partitions, one set with 8 and one set with 4 partitions. For the first set, we treated 

nuclear data independently from mitochondrial. For the second set of partitions, similar 

DNA types, nuclear or mitrochondrial, were treated as having similar evolution 

patterns. 

We also inferred trees using Maximum Parsimony for all the genes 

independently and for the same complete matrix used in the Bayesian analyses. 

Parsimony analyses were done using TNT, treating character states as unordered and 

gaps as missing data. 

As the result of the Bayesian analyses, the clades Ballinae, Marpissoida, 

Marpissinae, Synagelinae and Dendryphantinae were recovered as monophyletic. The 

general topology found by Maximum Parsimony for the All-Genes matrix agrees with 

the Bayesian analyses: (Astioida (Baviinae (Ballinae (Synagelinae (Marpissinae 

(Dendryphantinae)))))). 

Within the Dendryphantinae, the genus Hentzia Marx is the sister to the rest of 

the subfamily. Species of this genus, along with those of Anicius Chamberlin, 

Macaroeris Wunderlich, Phanias F.O.P.-Cambridge, Homalattus White, Mabellina 

Chickering and Rudra Peckham & Peckham, are the only groups of dendryphantines 

that have epiandrous fusules. The loss of these fusules characterizes a large clade that 

includes most dendryphantines. The clade of the infusulate dendryphantines includes 

three major lineages. The first is the genus Zygoballus Peckham & Peckham; the 

second, treated here as the Alcmenomorphs (nom. nov.), is a huge clade that includes 

Metaphidippus F.O.P.-Cambridge and several South American genera, such as 

Chirothecia Taczanowski, Ashtabula Peckham & Peckham, Lurio Simon, Alcmena C.L. 
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Koch and Admirala Peckham & Peckham; the third lineage, treated here as the 

Dendryphantomorphs (nom. nov.), includes the genera Ramboia Mello-Leitão, 

Parnaenus Peckham & Peckham, the Bagheera group (Bagheera Peckham & Peckham, 

Gastromicans Mello-Leitão, Selimus Peckham & Peckham and species of the “Messua” 

limbata group), the Bellota group (Bellota Peckham & Peckham, Paradamoetas Simon 

and Sassacus Peckham & Peckham, among other genera) and a huge clade from North 

America. The North American clade includes Ghelna Maddison, Terralonus Maddison, 

Dendryphantes C.L. Koch, Tutelina Simon, Phidippus C.L. Koch, Paraphidippus 

F.O.P.-Cambridge, Beata Peckham & Peckham, Eris C.L. Koch, Nagaina Peckham & 

Peckham and Pelegrina Franganillo. 

Despite the fact that the subfamily seems to be a group originated on the 

American continent, where it presents a great diversification, dendryphantines have 

reached the Old World at least three times independently. Two of these invasions are 

probably older and were carried out by lineages with epiandrous fusules, namely 

Macaroeris and Homalattus (former Rhene Thorell), while the third seems to be a very 

recent invasion by an infusulate group, the genus Dendryphantes, who still has 

members in North America. Besides biogeographical studies, many other aspects of 

their evolution can be inferred based on this topology, such as the evolution of sexual 

secondary dimorphism (e.g. the chelicerae), mimicry (beetles/ants) or the evolution of 

male palp/epigynum structures. 

Based on this phylogenetic hypothesis, we will be able to revise natural groups 

of genera with criticism, allowing their taxonomic simplification and easier recognition. 

We hope that this work increases the interest of other arachnologists on the group and 

propitiates the description of the several hundred new species that remain unknown and 

unnamed. 
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Introduction 

 Spiders currently include over 41,250 species distributed all over the world 

(Platnick, 2010), being one of the largest groups of arthropods on earth. With a great 

diversity of body forms, silk behavior and the male palp modified into an indirect 

copulatory organ, these organisms have long drawn the attention of biologists. 

 Salticidae (jumping spiders) is the most diverse spider family, containing 5,245 

described species (Platnick, 2010). The family is one of the few unquestioned clades 

among the spiders, being characterized by the unique pair of large anterior median eyes, 

which gives them very acute vision and helps them evolve very complex mating 

behavior and predating strategies. 

Despite its monophyly, there is no consensus on what group of spiders is the 

sister to the salticids. However, the phylogenetic position of the families of the 

polyphyletic Dionycha is expected to be determined soon by studies on molecular data 

(AToL project). 

Although little is known about the relationships on the base of the family 

Salticidae, recent works on phylogeny of these spiders have shown that more than 90% 

of the species fall within a single large clade – the Salticoida – easily recognized 

morphologically by the loss of the palpal claw, among other characters (Fig. 1) 

(Wanless, 1980, 1982, 1984; Rodrigo & Jackson, 1992; Maddison, 1988, 1996; 

Maddison & Hedin, 2003; Maddison & Needham, 2006). 

Within the Salticoida, a clade including a large proportion of the neotropical 

salticid fauna – the Amycoida – would be the sister group to all the rest of the salticoid 

diversity (Fig. 1) (Maddison & Hedin, 2003; Maddison & Needham, 2006). The rest of 

the diversity would basically fall into two large clades (Fig. 1, Clade A and Clade B) 

(Maddison & Needham, 2006), of which only one is going to be discussed here (Fig. 1, 
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Clade A). This clade includes the Astioida, the subfamilies Baviinae and Ballinae and 

the Marpissoida (Fig. 2). 

Astioida, a clade recently discovered by Maddison & Needham (2006), is 

basically a large group including several body forms and a good proportion of the 

salticid genera from Australia and New Caledonia. No morphological synapomorphies 

are known for this diverse group found in molecular studies. 

The Baviinae includes Bavia Simon and Stagetilus Simon from Africa, Asia and 

Australia. These are foliage or suspended litter dwellers which superficially resemble 

some marpissines (Maddison & Needham, 2006) due to their flattened carapace, long 

abdomen and stout first legs. 

The subfamily Ballinae includes many genera and body forms and has recently 

been revised by Benjamin (2004). Despite the many body forms, they all share similar 

male palps and epigyna, being easily recognized as belonging in the group. Members of 

Ballinae are found in Africa, Asia and Europe, occurring mostly on vegetation of 

tropical rain forests (Benjamin, 2004). 

 

 

 

 

 

Fig. 1 – Summary of phylogenetic analyses on combined matrix of all gene regions used 

by Maddison & Needham (2006). The Salticoida seem to be formed by three large 

groups: the Amycoida, Clade B and Clade A, in which the subfamily Dendryphantinae 

is included (Marpissoida). Source: Maddison & Needham (2006: 59, fig. 9). 
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Fig. 2 – Detail of Clade A from Fig. 1, showing the close relationship among the 

Astioida, Baviinae, Ballinae and Marpissoida. The subfamily Dendryphantinae is 

included in the Marpissoida. Source: Maddison & Needham (2006: 59, fig. 9). 

 

The clade Marpissoida (Fig. 3) was delimited by Maddison and Hedin (2003) 

and includes the Dendryphantinae, the flat-bodied Marpissinae, the antmimic 

Synagelinae and a few other genera, such as the elongated Itata Peckham & Peckham. 

Most of the diversity of this clade is present only in the New World. These groups share 

some similarities with the Baviinae and the Ballinae, such as the general body form 

(carapace boxy, with a flat top) and the first legs robust. The palp in the Marpissoida is 

typically narrow and shoe-shaped (Maddison & Hedin, 2003). 

Baviinae 



 17

 

Fig. 3 – Phylogeny of Marpissoida from parsimony analysis with all genes combined, 

strict consensus. Box shows the subfamily Dendryphantinae. Source: Maddison & 

Hedin (2003: 538, fig. 5). 

 

The subfamily Dendryphantinae 

Within the Salticidae, the subfamily Dendryphantinae is one of the few groups 

with well established boundaries (Maddison, 1996). It includes many hundreds of 

species, most from the New World (Maddison, 1996; Platnick, 2010). 

The males of dendryphantine species generally have longitudinal stripes of light 

scales along both sides of carapace and abdomen (Fig. 4a), while the females usually 

have pairs of spots along the dorsum of the abdomen (Fig. 4b) (Maddison, 1996). 

The chelicerae of the males are often stout and elongated, as is the first pair of 

legs (Fig. 5) (Maddison, 1996). Although most dendryphantines have a standard 

salticiform body, some taxa are mimics of ants, beetles or even bird dropping (Hedin & 

Maddison, 2001). 
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Fig. 4 – a) Male of Pelegrina montana (Emerton) showing striped pattern of most 

dendryphantine males; b) Female of Pelegrina proterva (Walckenaer) with spotted 

pattern. Source: Maddison (1996, fig. 1-2). 

 

 

Fig. 5 – Male of Lurio solennis (C.L. Koch), showing chelicerae and first pair of legs 

elongated, typical for most dendryphantine males. 

a b 
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According to Maddison (1996), the subfamily Dendryphantinae is delimited by 

three synapomorphies, corroborated in subsequent papers (Hedin & Maddison, 2001; 

Maddison & Hedin, 2003): 

 

1) presence of a carina on the retrolateral surface of male chelicerae (Fig. 6a); 

2) male palp with (reduced) spiral embolus, compressed and abruptly folded over itself, 

so that the spiral stays hidden behind its base (Fig. 6b); 

3) females with copulatory opening forming a “S” on the epigynal plate (Fig. 6c). 

 

 

Fig. 6 – a) Male chelicera of Pelegrina proterva (Walckenaer), retrolateral view, 

showing carina (modified from Maddison, 1996, fig. 10); b) Left male palp of a 

generalized dendryphantine, ventral view, c) Epigynal plate of Pelegrina edrilana 

Maddison, ventral view. Source: Maddison (1996, fig. 4). 
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Despite of the morphological homogeneity of the subfamily, lists of genera 

recognized as Dendryphantinae have changed a lot since the first groupings. Simon 

(1901, 1903) included many of the genera had today as Dendryphantinae in his groups 

Dendryphanteae and Rheneae, although many others had been allocated in other groups, 

such as Beata in Simaetheae, Bellota in Synageleae, Nagaina in Bellieneae, Rudra in 

Rudreae, Tutelina in Chrysilleae, and Zygoballus in Zygoballeae (for authors of 

scientific names, see Table I, except for those non-Dendryphantinae). 

F.O.P-Cambridge (1901) grouped the genera Cheliferoides F.O.P-Cambridge, 

Rudra, Ashtabula, Anoka Peckham & Peckham, 1893 (=Hentzia Marx, 1883), 

Metaphidippus, Paraphidippus, Phidippus and Parnaenus in his group Phidippeae. All, 

except Cheliferoides (Synagelinae), are presently considered Dendryphantinae. 

Peckham & Peckham (1901) included in their Phidippus-group the genera 

Phiddipus, Parnaenus, Dendryphantes, Selimus and Admirala Peckham & Peckham, 

1901 (presently = Dendryphantes C.L. Koch, 1837), currently considered 

dendryphantines, and other genera belonging to Euophryinae and other subfamilies. 

Petrunkevitch (1928) emended the name to Dendryphantinae, joining Simon's 

groups Dendryphanteae and Rheneae. 

Prószyński (1976) listed the genera Cheliferoides, Dendryphantes, Eris, 

Metaphidippus, Paradamoetas, Phidippus, Rhetenor, Sassacus, Thiodina Simon and 

Wala Keyserling, 1884 (=Hentzia Marx, 1883) as composing the subfamily 

Dendryphantinae. Today all, except for Cheliferoides (Synagelinae) and Thiodina 

(Thiodininae), are considered dendryphantines. 

Finally, Maddison (1996) listed 57 genera as members of the subfamily 

Dendryphantinae, of which only 44, however, are presently considered valid names 

(Table I) (Platnick, 2010). 



 21

Despite the limits of the subfamily are well understood, the same does not occur 

to the genera and the relationships among them (Maddison, 1996). Groups of genera 

formally proposed are rare. Maddison (1996), during a revision of the species of 

Metaphidippus in the Neartic Region, hypothesized the existence of the Bagheera-

group, formed by the genera Bagheera, Gastromicans, Messua and Metaphidippus and 

characterized by three putative synapomorphies: 

 

1) presence of an embolar torsion, whose apex is spiralized clockwise in the left palp 

(Fig. 7a); 

2) retrolateral tibial apophysis erected, forming a knife blade (Fig. 7b); 

3) tegular ledge longitudinal in the palp (Fig. 7c, arrow). 

 

Table I – Valid generic names of Dendryphantinae (Maddison, 1996; Platnick, 2010). 

Genus Author  Genus Author 
Anicius Chamberlin, 1925  Paradamoetas Peckham & Peckham, 1885 
Ashtabula Peckham & Peckham, 1894  Paraphidippus F.O. Pickard-Cambridge, 1901 
Avitus Peckham & Peckham, 1896  Parnaenus Peckham & Peckham, 1896 
Bagheera Peckham & Peckham, 1896  Pelegrina Franganillo, 1930 
Beata Peckham & Peckham, 1895  Phanias F.O. Pickard-Cambridge, 1901 
Bellota Peckham & Peckham, 1892  Phidippus C.L. Koch, 1846 
Bryantella Chickering, 1946  Poultonella Peckham & Peckham, 1909 
Cerionesta Simon, 1901  Rhene Thorell, 1869 
Chirothecia Taczanowiski, 1878  Rhetenor Simon, 1902 
Dendryphantes C.L. Koch, 1837  Rudra Peckham & Peckham, 1885 
Donaldius Chickering, 1946  Sassacus Peckham & Peckham, 1895 
Eris C.L. Koch, 1846  Sebastira Simon, 1901 
Gastromicans Mello-Leitão, 1917  Selimus Peckham & Peckham, 1901 
Ghelna Maddison, 1996  Semora Peckham & Peckham, 1892 
Hentzia Marx, 1883  Tacuna Peckham & Peckham, 1901 
Homalattus White, 1841  Terralonus Maddison, 1996 
Lurio Simon, 1901  Thammaca Simon, 1902 
Mabellina Chickering, 1946  Tulpius Peckham & Peckham, 1896 
Messua Peckham & Peckham, 1896  Tutelina Simon, 1901 
Metaphidippus F.O. Pickard-Cambridge, 1901  Uluella Chickering, 1946 
Nagaina Peckham & Peckham, 1896  Zeuxippus Thorell, 1891 
Osericta Simon, 1901  Zygoballus Peckham & Peckham, 1885 
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Fig. 7 – a) Palp of Bagheera prosper (Peckham & Peckham), trypsin-cleared, ventral 

view, showing sperm duct and embolar torsion; b) Retrolateral tibial apophysis of 

Bagheera kiplingi Peckham & Peckham; c) Palp of Gastromicans levispina (F.O.P.-

Cambridge), ventral view, showing longitudinal tegular ledge (arrow). Source: 

Maddison (1996, fig. 99, 71, 93). 

 

 According to Maddison (1996), a fifth group could possibly be related to the 

Bagheera-group, the genus Ashtabula, which also has an embolar torsion. This genus, 

however, has other modifications that relate it to basal genera within the subfamily, 

such as the extra loop in the sperm duct like that of Phanias (Maddison, 1996). Yet 

according to Maddison (1996), other genera such as Sebastira, Thammaca, Lurio and 

Parnaenus could also belong in the Bagheera-group, although their emboli do not have 

an obvious torsion. 

 Other than the Bagheera-group, there is no formal proposal to group 

dendryphantine genera, except for simple adelphotaxy for pairs of genera. 
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Because of the lack of hypotheses of relationships, lack of morphological 

characters due to the homogeneity across the subfamily, and the high number of 

described species and proposed genera, other approaches started to be explored during 

the past years to help us understand the diversity of this group. 

In 2001, Hedin & Maddison published a phylogenetic analysis for the subfamily 

Dendryphantinae based on molecular data. They sequenced three mitochondrial gene 

regions (16S + adjacent tRNA, CO1 and ND1) and the nuclear 28S for 30 species, most 

of the subfamily Dendryphantinae, to investigate their phylogeny and evolution (Fig. 8). 

Their conclusions, however, were very restrict and conservative (Fig. 9), limiting to a 

few adelphotaxies and the recognition of a large clade in which the great diversity of the 

subfamily would be included: (Beata (Eris + Pelegrina) Terralonus (Bellota + 

Paradamoetas) (Tutelina + Poultonella) (Sassacus papenhoei + Sassacus vitis) 

(Phidippus + Paraphidippus) Messua). According to these authors, this large clade 

would be the sister-group to (Rhetenor + Zygoballus). The elongated-body genera 

(Hentzia + Phanias) and (Mabellina + Rudra) would be located basally within the 

subfamily, in a not resolved polytomy. 

 

 

 

 

Fig. 8 – Strict consensus trees resulting from independent parsimony analyses of four 

separate data partitions, each analysis comprising a heuristic search with TBR branch-

swapping, 100 random addition search replicates, gaps treated as a fifth state for length-

variable partitions. Underlined terminals show non-dendryphantines. Source: Hedin & 

Maddison (2001: 397, fig. 7). 
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Fig. 9 – A conservative summary of Dendryphantinae phylogeny based on molecular 

phylogenetic results. Source: Hedin & Maddison (2001: 401, fig. 12). 

 

In 2003, Maddison & Hedin published a phylogenetic hypothesis including a 

larger sample of the family Salticidae present in the New World, also based on 

molecular characters. They sequenced the nuclear genes 28S and EF1-α and the 

mitochondrial 16S, CO1 and ND1 from 81 salticid genera and five outgroups. Their 

results supported the monophyly of the subfamily Dendryphantinae, which would be 

included in the Marpissoida (Fig. 10). 
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Fig. 10 – Phylogeny from parsimony analysis with all genes combined, strict consensus. 

Box shows the subfamily Dendryphantinae. Source: Maddison & Hedin (2003: 538, fig. 

5). 

 

That study, despite the good resolution of clades and the great diversity sampled 

(at least for the New World), counted only with 10 terminals belonging to 

Dendryphantinae: ((Rudra + Phanias) ((Zygoballus + Terralonus) ((Bellota + 

Mabellina) (Beata (Phidippus (Pelegrina + Eris)))))). Except for the position of 

Mabellina and Terralonus, this hypothesis is congruent with that of Hedin & Maddison 

(2001). 

 If we disconsider all the terminals included in papers already published, there are 

about 30 genera of this subfamily that have never been sampled and their positions and 

boundaries are very uncertain. 

Despite being one of the largest subfamilies of jumping spiders, dendryphantine 

lineages present an unusual morphological homogeneity across the entire group, 

comparable only to that of the subfamily Euophryinae. The lack of diagnostic characters 

for genera caused the undiscriminate proposal of many genera with loose boundaries by 

earlier arachnologists, sometimes resulting in small groups of unrelated species. In part, 

this can be explained by the frequent homoplasy of single male secondary sexual 

charaters present in the subfamily. Such systematic problems could be solved if we had 

a good understanding of the cladogeneses that gave path to this diversity. Based on a 

strong phylogenetic hypothesis, natural groups of genera could be revised with 

criticism, allowing their taxonomic simplification and easier recognition, increasing the 
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interest of younger arachnologists and propitiating the description of the several 

hundred new species that remain unknown and unnamed. 

Since morphology in general is especially very conservative in Dendryphantinae 

(Fig. 11), molecular data are of extreme importance in studies of phylogenetic 

reconstructions in the group. The main goal of this work, thus, was to sequence some 

DNA regions of dendryphantines in order to reconstruct the phylogeny of the entire 

subfamily. 

 

 

 

Fig. 11 – Male palps of some dendryphantines, showing unsual homogeneity across the 

entire subfamily: a) Paraphidippus cf. aurantius; b) Phidippus audax; c) Bellota 

wheeleri; d) "Pseudicius" siticulosus; e) Terralonus californicus; f) Sassacus 

papenhoei; g) Tulpius hilarus; h) Phanias harfordii; i) Ghelna castanea; j) Rhene cf. 

flavigera; k) Eris militaris; l) Rudra geniculata (modified from Maddison, 1996: 332). 
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Research Goals 

1. Clarify the phylogeny of the subfamily Dendryphantinae and its relationship with the 

other marpissoid groups, using DNA markers. 

2. Preliminarily review the genus-level taxonomy of the subfamily Dendryphantinae. 

3. Do some preliminary studies on biogeography and character evolution. 
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Material & Methods 

Taxon Sampling 

 During this study, we tried to sample as great a diversity of dendryphantine 

lineages as possible, including almost all described genera, some problematical incertae 

sedis species and some lineages of undescribed species. In total, we sampled 118 

terminals of Dendryphantinae (over 100 species), of which over 85 species were 

sampled for the first time in molecular studies. Of the 118 terminals in the ingroup 

added in the analyses, several had already been used in other studies (especially Hedin 

& Maddison, 2001; HM in voucher column of Tab. II). 

Of the valid genera of the subfamily, we were not able to include terminals of 

the genera Anicius, Cerionesta, Sebastira and Tacuna and their position is to be 

confirmed in future studies. Except for these, the terminals sampled cover all the known 

diversity of the group and its distribution. Unlike previous molecular studies on the 

subfamily, we were able to get sequences of several species outside the Americas, such 

as Dendryphantes spp. from Europe and China, Macaroeris nidicolens from Europe and 

Homalattus spp. from Africa, China and Malaysia. 

 In addition to the dendryphantine terminals, we used 42 terminals as outgroups 

(about 40 species). In this study we decided to limit the outgroup to the large clade that 

includes the Astioida, Baviinae, Ballinae and Marpissoida (Clade A in Fig. 1 and Fig. 

2). To root the trees, we used terminals of Astioida and Baviinae, in this order of 

preference, due to their close relationship to the Marpissoida + Ballinae clade. Tests 

with the inclusion of members of other groups of Salticidae resulted in very 

problematical ingroup alignments. Since the sequences of the chosen outgroups are 

similar to those in the ingroup and there is enough confidence of their relationship with 
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the Ballinae, Baviinae and Astioida (Maddison & Hedin, 2003; Maddison et al., 2008; 

unpublished data by Bodner & Maddison), we preferred to use this limited set of taxa. 

Of the species included as outgroups, about 15 are newly sequenced (Tab. II). 

However, the largest portion of sequences for the outgroups comes from earlier works 

on these taxa (especially Hedin & Maddison, 2001; Maddison & Hedin, 2003; 

Maddison et al., 2008). We managed to get the unknown sequences for the Actin gene 

for Bavia cf. aericeps (voucher d079 of Maddison et al., 2008) and the Actin, 16S and 

ND1 for Dendryphantes hastatus (voucher d043 of Maddison et al., 2007). 

 Because some of the species are unidentified and from regions whose salticid 

faunas are poorly known, we offer illustrations of some voucher specimens under 

Results & Discussion, so that they may be more easily identified at a later date. 

 

Table II – Terminals used in the analyses, voucher numbers and Genbank code for 

sequences already used in other studies. The letter X stays for data sequenced in this 

study and will be substituted for Genbank codes for publication. HM in the voucher 

column indicates that these are sequences from Hedin & Maddison, 2001. 

   Genbank code 

Terminal Voucher Locality 28S Actin 16S+tRNA ND1 

Astioida       

Myrmarachne assimilis Banks  Philippines: Luzon AY297284 - AY296702 AY297347 

Helpis minitabunda L. Koch  New Zealand AY297282 - AY296700 AY297345 

Neon nelli Peckham & Peckham HM USA: Massachusetts AF327931 - AF327959 AF328018 

Clynotis severus L. Koch  Australia: New South 
Wales 

EU815473 - EU815544 EU815544 

Holoplhatys cf. planissima  Australia: New South 
Wales 

EU815482 - - - 

Heratemita alboplagiata Simon HM Philippines: Luzon AF327934 - AF327962 AF328021 

Trite planiceps Simon  New Zealand AY297290 - AY296708 AY297353 

Baviinae       

Bavia cf. aericeps d079 Malaysia: Sabah EU815490 X - - 

Stagetillus sp.  Malaysia: Sabah EU815495 - - - 

Ballinae       

Mantisatta longicauda Cutler & Wanless  Philippines: Luzon AY297270 - AY296689 AY297333 

Pachyballus sp.1  South Africa: Kwazulu-
Natal 

EU815505 EU522716 - - 



 32

Pachyballys sp.2  Zimbabwe AY297272 - AY296691 AY297335 

Peplometus sp.  Ghana: Kakun Forest EU815515 - EU815572 EU815572 

Synagelinae       

Admestina sp. GR057 USA: Mississippi X X X X 

Attidops youngi (Peckham & Peckham) HM USA: Missouri AF327933 - AF327961 AF328020 

Synageles sp. GR056 USA: Mississippi X X X X 
Peckhamia sp. HM USA: Arizona AF327938 - AF327966 AF328025 

Cheliferoides sp. GR077 USA: Arizona X X X X 

Peckhamia sp. GR076 Costa Rica: San José X X X X 
Synagelinae sp. GR072 Panama X - X X 
Peckhamia sp. GR137 Domenican Republic: 

Barahona 
X X X X 

Peckhamia sp. GR142 Domenican Republic: 
Pedernales 

X X X X 

Peckhamia sp. GR143 Domenican Republic: 
Barahona 

X X X X 

Marpissinae       
Psecas sp. GR124 Ecuador: Napo X X X X  
Psecas aff. viridipurpureus  Ecuador: Sucumbios AY297273 - - AY297336 

Psecas sp. GR106 Ecuador: Napo - - X X 
Marpissinae sp. GR048 China: GuangXi X X X X 
Maevia intermedia Barnes  USA: Alabama AY297269 - AY296688 AY297332 

Maevia inclemens (Walckenaer) GR126 USA: North Carolina X - - - 

Mendoza sp. GR145 Spain: Sitges X X X X 
Marpissa sp. GR055 USA: Mississippi X X X X 
Marpissa pikei (Peckham & Peckham) HM USA: Arizona AF327936 - AF327964 AF328023 

Marpissa sp. GR141 Domenican Republic: 
Pedernales 

X X X X 

Balmaceda sp. GR062 Panama: Panamá X X X X 
Platycryptus undatus (De Geer) HM USA: Florida AF327935 - AF327963 AF328022 

Platycryptus undatus (De Geer) GR088 Canada: Ontario X - X X 

Metacyrba taeniola (Hentz)  USA: Arizona AY297271 - AY296690 AY297334 

Metacyrba pictipes Banks GR140 Domenican Republic: 
Pedernales 

X X X X 

Metacyrba sp. GR133 Domenican Republic: 
Pedernales 

- X X X 

Indet. marpissoids       

Marpissoid HM Costa Rica: La Selva AF327937 - AF327965 AF328024 

Itata sp. HM Ecuador: Machalilla NP 
(Manabi) 

AF327932 - AF327960 AF328019 

Itata sp. GR107 Ecuador: Napo X X - - 

Dendryphantinae       
Hentzia sp. GR135 Domenican Republic: 

Pedernales 
- - X X 

Hentzia sp. GR146 Domenican Republic: 
Barahona 

X - X X 

Beata wickhami (Peckham & Peckham) GR114 USA: Florida X X X X 
Beata wickhami (Peckham & Peckham) GR116 USA: Florida - - X X 
Hentzia zombia Richman GR136 Domenican Republic: 

Barahona 
X X X X 

Hentzia sp. GR134 Domenican Republic: 
Barahona 

X - - - 

Hentzia sp. GR139 Domenican Republic: El 
Seibo 

X X X X 

Hentzia sp. GR144 Puerto Rico: Río Grande X X X X 
Hentzia sp. GR129 USA: Forida X X X X 
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Hentzia grenada (Peckham & Peckham) GR064 USA: Florida X X X X 
Hentzia palmarum (Hentz) HM USA: Texas - - AF327975 AF328034 

Macaroeris nidicolens (Walckenaer) GR060 Spain X X X X 
Phanias cf. monticola GR087 USA: Arizona X X X X 

Phanias sp. HM USA: Arizona AF327946 - AF327974 AF328033 

Phanias albeolus (Chamberlin & Ivie) GR049 Canada: British Columbia X X X X 
Rhene flavicomans Simon MRB081 China: GuangXi X X X X 
Rhene rubrigera (Thorell) GR093 Malaysia: Johor X X X X 

Homalattus sp. GR108 Gabon: Woleu-Ntem X X X X 
Mabellina prescotti Chickering HM Mexico: Jalisco AF327948 - AF327977 AF328036 

Rudra wagae (Taczanowski) HM Ecuador: Cuyabeno 
(Sucumbios) 

AF327945 - AF327973 AF328032 

Rudra sp. GR069 Panama: Panamá X - X X 

Rhetenor cf. texanus HM Mexico: Chiapas AF327952 - AF327981 AF328040 

Zygoballus sp. GR095 Costa Rica: Heredia X - X X 
Zygoballus rufipes Peckham & Peckham HM USA: Massachusetts AF327944 - AF327972 AF328031 

Zygoballus sp. GR058 USA: Mississippi ? X - X X 
Donaldius sp. GR096 Costa Rica: Heredia X X - - 

Monaga benigna Chickering GR063 Panama: Panamá X - X X 
Metaphidippus sp. GR121 Costa Rica: Heredia X X X X 
Metaphidippus mandibulatus F.O.P.-Cambridge GR021 Costa Rica: Heredia X - - - 

Metaphidippus mandibulatus F.O.P.-Cambridge GR115 Costa Rica: Heredia X - X X 
Metaphidippus sp. GR070 Panama: Chiriqui X - X X 
Metaphidippus aff. globosus GR047 Costa Rica: Puntarenas X - X X 
Metaphidippus facetus Chickering GR052 Costa Rica: San José X X X X 
Metaphidippus aff. globosus GR074 Costa Rica: Puntarenas - - - X 
Cerionesta ? sp. GR023 Ecuador: Manabi X X X X 
Uluella formosa Chickering GR061 Panama: Panamá X X - - 

Chirothecia euchira (Simon) GR027 
(IBSP) 

Brazil: São Paulo X  X X X 

Fritzia muelleri O.P.-Cambridge GR016 Ecuador: Napo X X X X 
Gen. Nov. 1 sp. GR112 

(IBSP) 
Brazil: São Paulo X X X X 

Gen. Nov. 1 sp. GR025 Ecuador: Chimborazo X X X X 
Gen. Nov. 1 sp. GR127 Ecuador: Morona 

Santiago 
X X X X 

Ashtabula sp. GR018 Ecuador: Morona 
Santiago 

X X X X 

Ashtabula sp. GR103 Ecuador: Morona 
Santiago 

X - X X 

Lurio sp. GR102 Ecuador: Napo X - X X 
Bryantella speciosa Chickering GR017 Ecuador: Napo X X X X 
Alcmena psittacina C.L. Koch GR030 

(IBSP) 
Brazil: São Paulo X X X X 

Gen. Nov. 2 sp. GR125 Ecuador: Pichincha X X X X 

Gen. Nov. 2 sp. GR104 Ecuador: Napo X X X X 
Gen. Nov. 2 sp. GR084 Ecuador: Morona 

Santiago 
X X X X 

Naubolus posticatus Simon GR034 
(IBSP) 

Brazil: São Paulo X X X X 

Admirala aff. mordax GR037 Uruguay: Canelones X - X X 

Dendryphantes mordax (C.L. Koch) GR043 Uruguay: Canelones X - X X 
Admirala regia Peckham & Peckham GR035 

(IBSP) 
Brazil: São Paulo X X X X 

Metaphidippus fortunatus Peckham & Peckham GR029 
(IBSP) 

Brazil: São Paulo X - X X 
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Admirala sp. GR038 Uruguay: Lavalleja X - X X 
Admirala sp. GR120 Uruguay: Lavalleja X - X X 
Admirala sp. GR036 Uruguay: Canelones X X X X 
Admirala sp. GR118 Uruguay: Lavalleja X - X X 

Admirala sp. GR119 Argentina X - X X 
Parnaenus cyanidens (C.L. Koch) GR013 Ecuador: Napo X X X X 
Terralonus mylothrus (Chamberlin) HM USA: Colorado AF327943 - AF327971 AF328030 

Ghelna canadensis (Banks)  USA: North Carolina EF201651 EU522708 - - 

Ghelna canadensis (Banks) GR094 USA: North Carolina X X X X 
Ramboia sp. GR031 

(IBSP) 
Brazil: São Paulo X X - - 

Ramboia sp. GR039 Uruguay: Lavalleja X X X X 
Ramboia sp. GR123 Ecuador: Morona 

Santiago 
X X X X 

“Sassacus” sp. HM Ecuador: Cuyabeno AF327951 - AF327980 AF328039 

Ramboia sp. GR020 Ecuador: Napo X X X X 
Bagheera kiplingi Peckham & Peckham GR132 Mexico: Isla Cozumel X - X X 
Bagheera sp. GR050 Costa Rica: Heredia X X X X 
Messua gr. limbata GR024 Ecuador: Manabi X - X X 
Messua limbata (Banks) HM USA: Arizona AF327957 - AF327986 AF328045 

Messua gr. limbata GR026 
(IBSP) 

Brazil: São Paulo X - X X 

Metaphidippus perfectus (Peckham & Peckham) GR028 
(IBSP) 

Brazil: São Paulo X - X X 

Gastromicans sp. GR053 Ecuador: Napo X X X X 
Gastromicans tesselata (C.L. Koch) GR032 

(IBSP) 
Brazil: São Paulo X X X X 

Gastromicans hondurensis (Peckham & Peckham) GR014 Ecuador: Pichincha X - - - 

Gastromicans sp. GR033 
(IBSP) 

Brazil: São Paulo X - X X 

Gastromicans sp. GR117 
(IBSP) 

Brazil: São Paulo X X X X 

Bellota cf. wheeleri HM Mexico: Chiapas AF327947 - AF327976 AF328035 

Paradamoetas sp. HM Mexico: Chiapas AF327949 - AF327978 AF328037 

Semora trochilus Simon GR071 Panama: Chiriqui X X X X 
cf. Sassacus sp. GR067 Panama: Bocas del Toro X  - X X 
Tulpius sp. GR068 Panama: Chiriqui X - X X 
Tulpius hilarus Peckham & Peckham GR110 Guatemala: Petén X - X X 
Semora sp. GR066 Panama: Bocas del Toro X X X X 
Bellota formicina (Taczanowski) GR019 Ecuador: Pichincha X X X X 
Bellota sp. GR122 Ecuador: Napo X X X X 

Pseudicius siticulosus Peckham & Peckham GR085 USA: Arizona X X X X 
Sassacus vitis (Cockerell) HM USA: California AF327955 - AF327984 AF328043 

Sassacus papenhoei Peckham & Peckham HM USA: Arizona AF327953 - AF327982 AF328041 

Sassacus cf. paiutus GR054 USA: mississippi X - X X 

Dendryphantes sp. MRB082 China X - X X 
Dendryphantes rudis (Sundevall) GR099 Poland: Kozki X X X X 
Dendryphantes hastatus (Clerck) d043 Poland: Siedlce EF201646 X X X 
Dendryphantes nigromaculatus (Keyserling) GR083 Canada: Alberta X X X X 

Tutelina harti (Peckham) HM USA: Oklahoma AF327954 - AF327983 AF328042 

Tutelina similis (Banks) GR079 Canada: Nova Scotia X - - - 

Tutelina formicaria (Emerton) GR082 USA: North Carolina X - X X 
Poultonella alboimmaculata (Peckham & Peckham) HM USA: Texas AF327950 - AF327979 AF328038 
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Phidippus sp. HM USA: Arizona+Utah AF327940 - AF327968 AF328027 

Phidippus otiosus (Hentz) GR073 USA: Florida X X X X 
Paraphidippus aurantius (Lucas) HM USA: Arizona AF327956 EU522686 AF327985 AF328044 

Paraphidippus aurantius (Lucas) GR080 USA: North Carolina X X X X 

Beata cf. magna GR075 Costa Rica: San José X X X X 
Beata magna Peckham & Peckham HM Peru: Yanamono (Loreto) AF327941 - AF327969 AF328028 

Beata sp. GR065 Panama: Panamá X - X X 
Eris militaris (Hentz) HM Canada: Ontario AF327942 - AF327970 AF328029 

cf. Nagaina sp. GR098 Costa Rica: Heredia X X X X 
cf. Nagaina sp. GR051 Costa Rica: Heredia X X X X 
cf. Nagaina sp. GR097 Costa Rica: Heredia X X - - 
Metaphidippus manni (Peckham & Peckham) GR128 Canada: British Columbia X X X X 
Metaphidippus chera (Chamberlin) GR089 USA: Arizona X - X X 
Pelegrina chaceola Maddison HM USA: Arizona - - AF327967 AF328026 

Pelegrina aeneola (Curtis) GR090 Canada: British 
Columbia+USA: Arizona 

X X X X 

Pelegrina verecunda (Chamberlin & Gertsch) GR092 USA: Arizona X - X X 
Pelegrina flavipes (Kaston) GR078 Canada: Ontario X - X X 
Pelegrina kastoni Maddison GR091 USA: Arizona X - X X 

 

Gene Sampling 

 Mitochondrial genes are usually used in molecular phylogenetic reconstructions 

because of the availability of universal primers and their comparability across broad 

taxonomic boundaries. The higher rate of substitution in mitochondrial genes, however, 

makes them disadvantageous in resolving deeper divergences. Some studies of 

molecular phylogeny using both nuclear and mitochondrial genes have indicated that 

nuclear genes perform better than mitochondrial genes for deep level phylogeny (e.g. 

Lin & Danforth, 2004). 

As an attempt to solve deeper level and shallower level divergences within the 

group, four gene fragments – the nuclear 28S and Actin and the mitochondrial 16S + 

adjacent tRNA and ND1 – were amplified and sequenced in this study (Table III). 
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Table III – DNA markers and primers used to amplify and sequence data. 

Type  Gene Primer Names Primer Sequences 
     

 

 

 

Nuclear 

DNA 

 

  

 

28S rDNA 

ZX1 

28SO 

28SC 

28S-WPM-F1 

28S-WPM-R1 

28S-WPM-R2 

5’ACCCGCTGAATTTAAGCATAT3’ 

5’GAAACTGCTCAAAGGTAAACGG3’ 

5’GGTTCGATTAGTCTTTCGCC3’ 

5’GGTCGCGGGAAATGTGGCG3’ 

5’GCACATGTTAGACTCCTTGGTC3’ 

5’CCAGAGTTTCCTCTGGCCTCG3’ 

 Actin ActinMBF2 

ActinR1B 

5’GCTCCYTTRAATCCHAAAG3’ 

5’TTNGADATCCACATTTGTTGGAA3’ 
     

 

 

mtDNA 

 

  

16S rDNA 

N1-J-12261 

LR-N-13398 

16S-WPM-F1 

16S-WPM-R1 

16S-WPM-R3 

5’TCRTAAGAAATTATTTGAGC3’ 

5’CGCCTGTTTAACAAAAACAT3’ 

5’GCRTCTCTRAAAGGTTG3’ 

5’GTGCTAAGGTAGCATAATMATTTGTC3’ 

5’CGCCTGTTTAACAAAAAC3’ 

 + 

ND1 

     

 

    

 

The mitochondrial gene CO1 has been widely used in molecular studies, 

including in salticids (e.g. Hedin & Maddison, 2001). However, it was demonstrated 

that this gene does not have the proper phylogenetic signal to resolve cladogeneses 

within dendryphantines. In a previous study (Hedin & Maddison, 2001), data from the 

CO1 gene led to the reconstruction of a strict consensus tree with poor resolution, in 

which the subfamily ended up polyphyletic (Fig. 12). For this reason, we preferred to 

focus our efforts on the other genes and leave the amplification of this gene for the 

future. 
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Fig. 12 – Strict consensus tree resulting from parsimony of the gene CO1 in 

Dendryphantinae. Underlined terminals show non-dendryphantines. Source: Hedin & 

Maddison (2001: 397, fig. 7). 

 

Acquiring Molecular Data 

For most of the samples, spider legs preserved in 90-100% ethanol were used for 

the DNA extractions. The number of legs used varied according to the volume of the 

limbs. In some cases, when leg tissue was considered not enough, palps, abdomen or the 

whole body was used, always preserving the male palps and epigynum. Otherwise-

intact spiders were preserved as voucher specimens in the Spencer Entomological 
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Museum, University of British Columbia, Vancouver, Canada, except for those from 

Instituto Butantan, São Paulo, Brazil (IBSP under voucher number in Tab. II). 

 

DNA isolation 

Genomic DNAs were extracted from tissues using the PUREGENE® DNA 

Purification Kit (Gentra Systems), modified as follows: 

 

Cell lysis 

Body parts were transferred from ethanol to a piece of clean absorbent paper and 

let dry for a couple of minutes. Tissue was then transferred to a 1.5 ml tube and held on 

the bottom of tube by a pestle. Liquid nitrogen was poured and the frozen tissue was 

ground with the pestle. 100 µl Cell Lysis Solution from the kit were added and the 

solution was put on ice until the next step. Then, 1 µl Proteinase K Solution (20mg/ml) 

was added; the solution was mixed by inverting 25 times and incubated overnight at 

55°C, being constantly rotated by the incubator system. 

 

RNase Treatment 

 As the next step, 1 µl RNase A Solution (4 mg/ml) was added to the cell lysate, 

which was vortexed, pulsed down and incubated at 37°C for 60 minutes. 

 

Protein Precipitation 

 After cooling to room temperature, 33 µl Protein Precipitation Solution were 

added to the solution, which was vortexed vigorously at high speed for 20 seconds, 

placed on ice for 5 minutes, and centrifuged at 14,000 x g for 3 minutes. The 

precipitated proteins formed a tight pellet. 
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DNA Precipitation 

 The supernatant containing the DNA was then pipetted into a clean 1.5 ml 

centrifuge tube containing 100 µl 100% isopropanol (2-propanol). Solution was mixed 

by inverting gently 50 times and centrifuged at 14,000 x g for 5 minutes. Supernatant 

was poured off and the tube was drained on clean absorbent paper. 100 µl 70% ethanol 

were added and the tube was inverted several times to wash the DNA pellet. The 

solution was then centrifuged at 14,000 x g for 1 minute and the ethanol was poured off 

slowly to avoid moving the DNA pellet. Tube was drained on clean absorbent paper and 

allowed to air dry for 45-90 minutes. 

 

DNA Hydration 

 After this period, 50 µl DNA Hydration Solution were added and the sample was 

incubated overnight at room temperature. DNA solution was then stored at -20°C. 

 

PCR 

PCR Master Mix was produced by adding 14.1 µl of distilled water, 2.5 µl 

buffer, 1.8 µl dNTPs, 2.5 µl each primer (10pmol/µl) and 0.6 µl Paq polymerase for 

each sample. 1-10 µl DNA template was added to the wells containing the Master Mix. 

PCR involved an initial 95°C denaturation phase for 2 minutes followed by 35 cycles of 

either 45 s (28S, Actin) or 35 s (16S-ND1) at 95°C (denaturation), either 45 s at 52–

60°C (28S, Actin) or 35 s at 48°C (16S-ND1) (annealing phase) and 60-70 s at 65-72°C 

(extension phase), with a final 10 minutes phase at 65-72°C to complete extension. 

PCR products were then loaded into a 2% agarose gel, dragged by eletroforesis, 

dyed by ethidium bromide and visualized under ultraviolet light. Images of the gels 

containing the DNA bands were print and analyzed. 
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PCR Purification 

 PCR purification was conducted using the PCR Purification Spin Protocol of the 

QIAquick PCR Purification Kit, modified as follows: 

1. Five volumes of Buffer PBI were added to 1 volume of the PCR sample, mixed and 

pulsed down; 

2. To control pH, 4 ml of 3 M sodium acetate were added; 

3. QIAquick spin columns were placed in 2 ml collection tubes; 

4. To bind DNA, the sample was transferred to QIAquick columns and centrifuged at 

17,900 x g (13,000 rpm) for 60 seconds; 

5. Sample was then retransferred to the column and spinned for additional 60 seconds; 

6. Flow-through was discarded and the column was placed back in the same tube; 

7. To wash, 750 µl Buffer PE were added and the sample was centrifuged for additional 

60 seconds; 

8. To completely remove residual ethanol, flow-through was discarded and the column 

was centrifuged for additional 60 seconds; 

9. Column was then placed in clean 1.5 ml centrifuge tube and the contained allowed 

drying for 2 minutes; 

10. After being incubated at 65°C on water bath, the elution buffer (EB Buffer: 10 mM 

Tris-Cl, pH 8.5) was added. To increase DNA concentration, 40 µl EB Buffer were 

added to the center of the QIAquick membrane and the column was let stand for 3-

5 minutes and then centrifuged for 1-2 minutes. 

 

Purified PCR products were then loaded into a 2% agarose gel, dragged by 

eletroforesis, dyed by ethidium bromide and visualized under ultraviolet light. Images 

of the gels containing the DNA bands were print and analyzed. 
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Sequencing PCR 

Sequencing PCR was done with BigDye® from NAPS, a mixture of polymerase, 

buffer and marked dNTPs. To this mixture (3 µl), we added 1 µl primer (5pmol/µl), 1-

10 µl purified PCR product and distilled water, so that the well would have not less than 

10 µl in total. Sequencing reaction involved an initial 96°C denaturation phase for 1 

minute followed by 25 cycles of 10 seconds at 96°C (denaturation), 5 seconds 

respecting the annealing temperature of the primer and 4 minutes at 60°C (extension 

phase). 

 

Sequencing PCR clean-up 

The product of the sequencing PCR was purified using microspin columns (27-

3565-01 Amersham Pharmacia) and Sephadex G-50 fine (Sigma). The protocol used 

was as follows: 

1. To bring the volume up to 20 µl, 10 µl deionized distilled water (ddH2O) were added 

to each sequencing reaction; 

2. 600 µl Sephadex slurry (3g + 50 ddH2O), prepared at least 1 hour before, was added 

to each column and centrifuged at 2,000 x g (4,600 rpm) for 1 minute; 

3. Flow-though was discarded and 150 µl ddH2O were added to the column; 

4. Spin column was carefully removed from the collection tube and placed into a clean 

1.5 ml tube; 

5. The product of the sequencing reaction (20 µl) was pipetted onto the top of the 

Sephadex column slowly; 

6. The sample was now centrifuged at 2,000 x g for 1-2 minutes. 
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DNA Sequencing 

Sequencing was done either by the University of British Columbia NAPS 

facility (ABI 377 sequencer) or by Macrogen, Inc. (ABI 3730 sequencer). 

 

Base calls in all sequences were confirmed by reads in both directions. 

Sequences were obtained from the chromatogram files using Phred (Ewing & Green 

1998; Ewing et al. 1998; Green & Ewing 2002) and Phrap (Green 1999) as operated via 

the chromaseq package (D. Maddison & W. Maddison, in prep.) for Mesquite 

(Maddison & Maddison 2006), following the procedures used by Maddison and 

Needham (2006). 

 

Alignment 

The protein coding sequences of ND1 and Actin were aligned easily with few 

indels (Fig. 13-14). We used the amino acid translation and the full mitochondrial 

genome known for the salticid Habronattus oregonensis (GenBank AY571145) to 

recognize what bases actually belonged to ND1, generating a clear boundary for the 

gene. For Actin, we used the cDNA sequence of the salticid Paraphidippus aurantius 

(Genbank EU293228) and sequences from Vink et al. (2008) to clearly separate exons 

from the intron. 
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Fig. 13 – Alignment of the 

coding sequences of ND1. Each 

color stays for a differently 

translated codon. 
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Fig. 14 – Alignment of the two coding sequences (exons) of Actin (intron not included). 

Each color stays for a differently translated codon. 

 

For the rDNA sequences of 28S and 16S (Fig. 15-16), multiple sequence 

alignments were carried out using the Opal package (Wheeler & Kececioglu, 2007) 

within Mesquite with the following set of parameters: A<->G: 56; C<->T: 53; 

transversions: 100; Gap costs: open: 260; terminal open: 100; extension: 69; terminal 

extension: 66. These are the default costs for Opal, chosen based on empirical studies 

(T. Wheeler, pers. comm.). Additionally, we used the “fast alignment” and the “polish” 
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options of the program. Manual editing was restricted to the adjusting of a single 

obviously misaligned region in the Hentzia group. 

 

 

Fig. 15 – Alignment of the rDNA 28S sequences. Each color stays for a base. 
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Fig. 16 – Alignment 

of the rDNA 16S 

sequences. Each 

color stays for a 

base. 
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Phylogenetic Analysis 

 Bayesian inference of phylogeny is a relatively new method, which is based on 

the posterior probability of the tree (the probability that the tree is correct given the 

data). When performed using Markov chain Monte Carlo, Bayesian inference makes the 

analysis of large data set more tractable (Huelsenbeck et al., 2001) and has thus been 

widely applied in phylogenetic reconstruction in recent years. 

Bayesian analyses were done using MrBayes 3.1.2 (Huelsenbeck & Ronquist 

2001, Ronquist & Huelsenbeck 2003). The model used was the General Time 

Reversible plus Invariant sites plus Gamma distributed model (GTR+I+Γ) (nst=6 

rates=invgamma). Model parameters were permitted to differ among data partitions. We 

had two sets of partitions, one set with 8 and one set with 4 partitions. For the first set, 

we treated nuclear data independently from mitochondrial, resulting in one partition for 

28S, a second partition for 16S, three partition for the first, second, and third codon 

positions of ND1 and three for the first, second, and third codon positions of Actin. For 

the second set of partitions, similar DNA types, nuclear or mitrochondrial, were treated 

as having similar evolution patterns, resulting in a partition for the non-coding 28S/16S 

genes and three partitions for the first, second, and third codon positions of ND1/Actin. 

Each analysis was run via a command of the form "mcmcp ngen=400000000 

relburnin=yes burninfrac=0.5 printfreq=1000 samplefreq=1000 nchains=4 

savebrlens=yes;". The analysis was permitted to run until the standard deviation of split 

frequencies had dropped to below 0.01. For the 4 partition analysis, the analysis was run 

100 million generations by which time the standard deviation was about 0.0085. For the 

8 partition analysis, the analysis was run 106 million generations twice by which times 

the standard deviation was below 0.008. After completion, Tracer (Rambaut & 

Drummond 2005) was used to determine when the posterior probabilities had stabilized. 
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Both runs output by MrBayes during a single analysis were used if they stabilized to 

approximately the same posterior probabilities. Stabilization was judged by eye in the 

Tracer plot, and trees from the point of stabilization to the end of the analysis were 

collected into a single tree file, which was then imported into PAUP* (Swofford 2002) 

for generation of a majority rules consensus tree of sampled trees. For the 4 partition 

analysis, approximately the last 90 million generations were used; for the 8 partition 

analysis, approximately the last 96 million generations were used for both runs. 

We also inferred trees using Maximum Parsimony for all the genes 

independently and for the same complete matrix used by the Bayesian analysis. 

Parsimony analyses were done using TNT (Goloboff et al., 2003) treating character 

states as unordered (one step for any state change) and gaps as missing data. We used a 

driven search with 20,000 initial addseqs + ratchet (50 iterations) + drift (50 cycles) + 

tree fusing + collapse trees after search. The results of all these analyses are presented 

below. 
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Results & Discussion 

The 8 Partition Analysis 

The posterior probability of the clades under this parameter (Fig. 18) was 

estimated by combining the last 96 million generations of two runs of 106 million 

generations (first 10 million generations of each were discarded, gray in fig. 17a-b). 

 

Fig. 17 – Posterior probability traces for the two 8 partition runs: a) Run 1; b) Run 2. 

A combination of only the last part of each run, after the they go up (at 49 

million generations for Run 1 and 77 million generations for Run 2) resulted in a 

consensus that had the same topology than if we discarded only the first 10 million 

generations of each run. Despite very small differences in posterior probabilities, it 

means that we get the same topology whether we take just the final parts of highest 

probability trees, or the whole last 90% of the trees. 

 

Fig. 18 – Tree from Bayesian analysis of the All-Genes matrix (28S+16S+ND1+Actin) 

using 8 partitions. Tree shown is the majority rules consensus of trees sampled from the 

last 96 million generations of two runs of 106 million generations. Branches present 

estimated posterior probabilities of clades. Arrows show terminals that did not agree 

with the 4 partition analysis. 
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The 4 Partition Analysis 

The posterior probability of the clades under this parameter (Fig. 19) was 

estimated by the majority rules consensus tree taken from a single 100 million 

generations run, discarding the first 10 million generations (similar to what has been 

done for the 8 partition analysis). 

Support for the clades we discuss below was in general strong, with posterior 

probabilities estimated at 100% for the nodes in the analyses. The 8 partition and the 4 

partition analyses yielded similar results throughout, although they disagreed about 

some clades, or yielded slightly different posterior probabilities (Figs. 18-19). 

For both set of parameters, the clades Ballinae, Marpissoida, Marpissinae, 

Synagelinae and Dendryphantinae are recovered as monophyletic. The position of the 

mysterious “Marpissoid HM”, though, changes between the two parameter sets. In the 8 

partition analysis, this terminal remains as sister to the clade (Synagelinae + 

Marpissinae + Itata + Dendryphantinae), while it shows up as sister to (Marpissinae + 

Itata + Dendryphantinae) in the 4 partition analysis. This lineage is still poorly 

understood and the discovery of related undescribed species would help elucidate its 

position. 

 

 

 

Fig. 19 – Tree from Bayesian analysis of the All-Genes matrix (28S+16S+ND1+Actin) 

using 4 partitions. Tree shown is the majority rules consensus of trees sampled from the 

last 90 million generations of a single run of 100 million generations. Branches present 

estimated posterior probabilities of clades. Arrows show terminals that did not agree 

with the 8 partition analysis. 



 52

 



 53

The only other striking divergence between the two analyses is the position of 

the dendryphantine Bellota cf. wheeleri. While it remains relatively close to similar 

bodied Bellota/Semora in the 4 partition analysis (Fig. 19), this taxon is pulled towards 

the base of the dendryphantines in the 8 partition analysis (Fig. 18). Its more basal 

phylogenetic position is considered erroneously estimated, since this terminal has 

several morphological traits that would put it together with the Bellota group of the 

infusulate dendryphantines (see Fig. 25). The sequences related to this terminal, 

however, were obtained by other authors (Hedin & Maddison, 2001) and cannot be 

verified. 

 

Parsimony 

 The parsimony analyses were carried out with the All-Genes matrix and 

independently for each gene. The analysis of the All-Genes matrix (Matrix: 160x3206) 

resulted in 254 trees with best score 12083 (Fig. 20). 

Altough the clades Ballinae, Marpissoida and Synagelinae are recovered as 

monophyletic in the All-Genes parsimony analysis (Fig. 20), the presence of the 

dendryphantine “Gen. Nov. 2 GR125” among the marpissines and “Psecas GR106” 

among the dendryphantines (Fig. 20, arrows) causes the polyphyly of this two 

subfamilies. 

 

 

 

 

Fig. 20 – Strict consensus of 254 trees with best score 12083 resulting from the 

parsimony analysis of the All-Genes matrix. Arrows show misplaced taxa. 
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The topology found under parsimony for the All-Genes matrix does not agree 

with the Bayesian analyses about the position of the two poorly understood Itata and 

“Marpissoid HM”. In the Bayesian analyses, the later showed up as the sister group to 

the clade (Synagelinae + Marpissinae + Itata + Dendryphantinae) when using 8 

partitions, and as sister to (Marpissinae + Itata + Dendryphantinae) in the 4 partition 

analysis. Under parsimony, however, “Marpissoid HM” showed up as the sister clade to 

the dendryphantines. On the other hand, Itata showed up as sister to the 

dendryphantines in both Bayesian analyses, but as sister to the clade (Synagelinae + 

Marpissinae + Marpissoid HM + Dendryphantinae) under parsimony. These 

relationships will remain unsolved until more data are gathered for these terminals or 

until other taxa are included in future analyses. 

 The independent parsimony analyses for each gene, as expected, showed limited 

resolution of clades and we are going to discuss only the point considered most 

important, especially related to the ingroup. The strict consensus tree of the analysis of 

the rDNA 16S sequences (Matrix: 143x677) recovered Dendryphantinae as a 

monophyletic group, as well as many less inclusive relationships within this subfamily 

(Figs. 21, 25). The strict consensus of the trees of the rDNA 28S analysis (Matrix: 

153x1295), however, found dendryphatines as diphyletic, pulling the Hentzia clade 

towards the base of Marpissoida, while the rest of the group remained monophyletic 

(Fig. 22). The strict consensus tree of the analysis of the ND1 sequences (Matrix: 

145x423) recovered Dendryphantinae as paraphyletic (Fig. 23), pulling the marpissine 

Balmaceda into the ingroup. This is certainly explained by the Long Branch Attraction, 

common in parsimony analyses, and this position is considered erroneous. The strict 

consensus tree of the analysis of the Actin sequences (Matrix: 77x811) recovered not 

only Dendryphantinae as monophyletic, but also two major dendryphantine clades 
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strongly supported in Bayesian analyses (Figs. 24-25). These would be the clade 

including all the infusulate dendryphantines and a smaller clade including several 

neotropical lineages and most of the diversity present in North America, treated here as 

the Dendryphantomorphs. 
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Fig. 21 – Strict consensus of 3 trees 

with best score 4269 resulting from 

the parsimony analysis of the matrix 

including the rDNA 16S sequences. 
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Fig. 22 – Strict consensus of 21 trees with best score 2598 resulting from the parsimony 

analysis of the matrix including the rDNA 28S sequences. 
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Fig. 23 – Strict consensus of 2 trees 

with best score 4020 resulting from the 

parsimony analysis of the matrix 

including the ND1 sequences. Arrow 

shows misplaced taxon. 
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Fig. 24 – Strict consensus of 174 trees with best 

score 780 resulting from the parsimony analysis of 

the matrix including the Actin sequences. Arrows 

show the Infusulate dendryphantines and the lesser 

inclusive clade (Dendryphantomorphs). 
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 Because the erroneous position of Bellota cf. wheeleri in the 8 partition analysis, 

here we use the topology found by the 4 partition Bayesian analysis as a Summary of 

the Phylogeny of Dendryphantinae, on which we present the posterior probabilities and 

the parsimony status for each clade (Fig. 25). This figure summarizes all the results 

found in this work and will be used for further discussion. 

 

Fig. 25 – Summary of the Phylogeny of Dendryphantinae. Tree shown is the majority 

rules consensus of trees sampled from the 4 partition Bayesian analysis of the All-Genes 

matrix (16S+28S+Actin+ND1). Spots show strenght of clades support. Top row refers 

to Bayesian analyses (8 and 4 partitions). Darkness of spots shows estimated posterior 

probabilities of clades as explained at left. Bottom row refers to presence of clade in 

strict consensus of all the most parsimonious trees (black, present; white, absent). If one 

clade was recovered in a parsimony analysis of a single gene but the matrix of this 

specific gene did not include all the taxa used in the All-Genes matrix, the parsimony 

status of the clade is considered as supported (black) for that gene. Footnotes: *1: 

despite this clade has a posterior probability of over 0.89 in the 4 partition analysis, 

Bellota cf. wheeleri is erroneously placed outside the Infusulate dendryphantines in the 

8 partition analysis; ignoring this taxon, clade shows up with posterior probability of 

over 0.93; *2: exactly the same case, over 0.85 in the 4 partition analysis, but when 

ignoring B. cf. wheeleri, posterior probability is over 0.99 in the 8 partition analysis; *3: 

this clade has a posterior probability of 0.7456 in the 4 partition analysis; *4: ignoring 

the position of Terralonus and Ghelna, the Group North America is also well supported 

by the 8 partition analysis (posterior probability of over 0.95); *5: if the position of 

Tulpius hilarus is ignored, posterior probability of this clade is over 0.85 in the 8 

partition analysis. 
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On the genes sampled: a brief discussion 

 As observed by Hedin & Maddison (2001: 397, fig. 7), the mitochondrial rDNA 

16S recovered Dendryphantinae as monophyletic, but unlike their results, which also 

recovered the clade of the Infusulate dendryphantines, the independent parsimony 

analysis of our larger 16S data set did not corroborate larger clades. However, rDNA 

16S seems to be a very good marker to solve relationships within smaller clades, having 

a good percentage of congruence (only 3 most parsimonious trees) and agreement with 

the Bayesian analyses when solving relationships within a single genus of closely 

related genera (e.g. Fig. 25, Metaphidippus, Admirala and the Bagheera, 

Dendryphantes and Phidippus groups). 

 When analyzing the nuclear rDNA 28S, Hedin & Maddison (2001: 397, fig. 7) 

recovered Dendryphantinae as monophyletic. Their analysis on 28S, however, did not 

count with sequences for any representant of the Hentzia clade. Species of this genus 

have a much evolved 28S secondary structure (compare Fig. 15 and Fig. 26; also, Fig. 

27a-b). 

 

Fig. 26 – Fragment of Fig. 15, showing an example of a much evolved region of rDNA 

28S sequences in species of the genus Hentzia. 
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Fig. 27 – a) Proposed secondary structural model for the 5’ portion of dendryphantine 

28S, domain D2. All stem pairings shown involve either A-T, G-C or G-T bonds. 

Asterisks indicate variable sites and diamonds indicate sites including indels (Modified 

from Hedin & Maddison, 2001: 394, fig. 4). Boxes show bases absent in the fragment of 

the 28S sequences of species of Hentzia in Fig. 26; b) Deletion observed in Hentzia 28S 

sequences in Fig. 26 suggest a reduction of the 5’ arm of the domain D2 in this clade.  

 

 Probably due to their much evolved 28S sequences, our parsimony analysis of 

this gene recovered Dendryphantinae as diphyletic, pulling the genus Hentzia towards 

the base of Marpissoida. However, the parsimony analysis recovered the monophyly of 

Baviinae, Ballinae and Synagelinae, but also failed in recovering Marpissoida and 

Marpissinae. This gene may be important for future analyses on deeper relationships of 

salticid groups, but, by itself, it does not help much in shallower level parsimony 

                          a               b    
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analyses as within the dendryphantines because of the lack of congruence among data 

(our 21 most parsimonious trees resulted in a poorly resolved strict consensus). 

Despite having 174 most parsimonious trees in the parsimony analysis of the 

Actin sequences, the strict consensus tree shows a promising use of this gene in spider 

molecular systematics. Our sampling was not complete due to the fact that the 

amplification and sequencing of this gene is still difficult and is being optimized for 

spiders, but our analysis recovered Marpissinae as paraphyletic and Marpissoida, 

Synagelinae and Dendryphantinae as monophyletic groups. Besides, within the 

dendryphantines, it recovered the monophyly of the Infusulate and the 

Dendryphantomorph clades. Also, the parsimony analysis of this gene agreed with the 

Bayesian analyses about the relationships within the genus Hentzia. 

The intronic region of the Actin sequences was not included in the All-Genes 

matrix because of the lack of data consistency. The length of this fragment varied 

between 72 and over 1,000 base pairs among species. In Mendoza sp., the Actin intron 

was completely absent, allowing the two exons to be amplified as adjacent fragments. 

This is the first case of absence of Actin intron recorded in spiders. Despite evolving 

under no or unknown preasures, most of the introns sequenced in this study varied 

between 72 and 90 base pairs (Tab. IV). After cutting off all the introns that were not in 

this length range, we ended up with a matrix that could have some phylogenetic signal. 

Then, we carried out a multiple sequence alignment in Opal using the same parameters 

mentioned before, resulting in a 40x98 matrix (Fig. 28) that was then analyzed in TNT 

(same search parameters as before). 
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Table IV – Terminals used in the independent parsimony analysis of the Actin 

sequences, showing that most intron sequences varied between 72 and 90 base pairs. 

Terminal Subfamília Voucher Number of base pairs 
in Actin intron 

Bavia cf. aericeps Baviinae d079 90 

Pachyballus sp. Ballinae  80 

Admestina sp. Synagelinae GR057 72 

Synageles sp. Synagelinae GR056 336 

Cheliferoides sp. Synagelinae GR077 589 

Peckhamia sp. Synagelinae GR076 550 

Peckhamia sp. Synagelinae GR137 >118+238 

Peckhamia sp. Synagelinae GR142 >179+57 

Peckhamia sp. Synagelinae GR143 >392 

Psecas sp. Marpissinae GR124 76 

Marpissinae sp. Marpissinae GR048 84 

Mendoza sp. Marpissinae GR145 0 

Marpissa sp. Marpissinae GR055 82 

Marpissa sp. Marpissinae GR141 79 

Balmaceda sp. Marpissinae GR062 74 

Metacyrba pictipes Banks Marpissinae GR140 76 

Metacyrba sp. Marpissinae GR133 76 

Itata sp. Itatinae ? GR107 84 

Beata wickhami (Peckham & Peckham) Dendryphantinae GR114 81 

Hentzia zombia Richman Dendryphantinae GR136 78 

Hentzia sp. Dendryphantinae GR139 >41 

Hentzia sp. Dendryphantinae GR144 79 

Hentzia sp. Dendryphantinae GR129 >24+44 

Hentzia grenada (Peckham & Peckham) Dendryphantinae GR064 >21+10 

Macaroeris nidicolens (Walckenaer) Dendryphantinae GR060 87 

Phanias cf. monticola Dendryphantinae GR087 79 

Phanias albeolus (Chamberlin & Ivie) Dendryphantinae GR049 >78 

Rhene flavicomans Simon Dendryphantinae MRB081 >15 

Rhene rubrigera (Thorell) Dendryphantinae GR093 82 

Homalattus sp. Dendryphantinae GR108 >34 

Donaldius sp. Dendryphantinae GR096 87 

Metaphidippus sp. Dendryphantinae GR121 >85 

Metaphidippus facetus Chickering Dendryphantinae GR052 631 

Cerionesta ? sp. Dendryphantinae GR023 >31+13 

Uluella formosa Chickering Dendryphantinae GR061 >401 

Chirothecia euchira (Simon) Dendryphantinae GR027 80 

Fritzia muelleri O.P.-Cambridge Dendryphantinae GR016 83 

Gen. Nov. 1 sp. Dendryphantinae GR112 83 

Gen. Nov. 1 sp. Dendryphantinae GR025 83 

Gen. Nov. 1 sp. Dendryphantinae GR127 83 

Ashtabula sp. Dendryphantinae GR018 81 

Bryantella speciosa Chickering Dendryphantinae GR017 81 
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Alcmena psittacina C.L. Koch Dendryphantinae GR030 78 

Gen. Nov. 2 sp. Dendryphantinae GR125 86 

Gen. Nov. 2 sp. Dendryphantinae GR104 82 

Gen. Nov. 2 sp. Dendryphantinae GR084 82 

Naubolus posticatusSimon Dendryphantinae GR034 81 

Admirala regia Peckham & Peckham Dendryphantinae GR035 >16 

Admirala sp. Dendryphantinae GR036 466 

Parnaenus cyanidens (C.L. Koch) Dendryphantinae GR013 82 

Ghelna canadensis (Banks) Dendryphantinae  85 

Ghelna canadensis (Banks) Dendryphantinae GR094 85 

Ramboia sp. Dendryphantinae GR031 81 

Ramboia sp. Dendryphantinae GR039 80 

Ramboia sp. Dendryphantinae GR123 88 

Ramboia sp. Dendryphantinae GR020 366 

Bagheera sp. Dendryphantinae GR050 88 

Gastromicans sp. Dendryphantinae GR053 84 

Gastromicans tesselata (C.L. Koch) Dendryphantinae GR032 449 

Gastromicans sp. Dendryphantinae GR117 >31+15 

Semora trochilus Simon Dendryphantinae GR071 82 

Semora sp. Dendryphantinae GR066 81 

Bellota formicina (Taczanowski) Dendryphantinae GR019 82 

Bellota sp. Dendryphantinae GR122 82 

Pseudicius siticulosus Peckham & Peckham Dendryphantinae GR085 230 

Dendryphantes rudis (Sundevall) Dendryphantinae GR099 >28 

Dendryphantes hastatus (Clerck) Dendryphantinae d043 >262+298 

Dendryphantes nigromaculatus (Keyserling) Dendryphantinae GR083 731 

Phidippus otiosus (Hentz) Dendryphantinae GR073 80 

Paraphidippus aurantius (Lucas) Dendryphantinae  84 

Paraphidippus aurantius (Lucas) Dendryphantinae GR080 84 

Beata cf. magna Dendryphantinae GR075 >128+121 

cf. Nagaina Dendryphantinae GR098 630 

cf. Nagaina Dendryphantinae GR051 682 

cf. Nagaina Dendryphantinae GR097 >152+71 

Metaphidippus manni (Peckham & Peckham) Dendryphantinae GR128 937 

Pelegrina aeneola (Curtis) Dendryphantinae GR090 1015 
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Fig. 28 – Alignment of the intron sequences of Actin that varied between 72 and 90 

base pairs. Each color stays for a different base. 
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 The result of this analysis (Fig. 29) recovers Marpissinae as monophyletic but 

does not tell much about the dendryphantine phylogeny neither recovers the subfamily 

as monophyletic. However, it joins the 2 terminals of Paraphidippus included in the 

matrix, 2 of the 3 terminals of Hentzia, the 3 terminals of Ramboia, the 4 terminals of 

the Bellota group and could possibly reveal a unknown relationship between the Gen. 

Nov. 1 and (Alcmena + Lurio) within the Alcmenomorphs. These results indicate that 

the Actin introns can retain some phylogenetic signal and could be used in other studies. 

Unlike the results of the ND1 parsimony analysis by Hedin & Maddison (2001: 

397, fig. 7), that recovered the monophyly of Dendryphantinae, our analysis of this gene 

recovered the subfamily as paraphyletic because of the Long Branch Attraction of the 

marpissine Balmaceda, as mentioned before. In fact, our results for this analysis agrees 

with the Bayesian analyses only about some relationships of a few sister species. 

Although, tests excluding this gene from the All-Genes matrix under parsimony 

analysis increased the level of incongruence among the trees. This indicates that, even 

not being a good marker by itself, this gene can contribute to the bigger history and can 

help us explain cladogeneses in molecular phylogenetic reconstructions. 
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Fig. 29 – Strict consensus of 26 trees with best score 422 resulting from the parsimony 

analysis of the Actin intron matrix. 
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Dendryphantinae Menge, 1877 

Dendryphantidae Menge, 1877: 6. 

Dendryphanteae: Simon, 1901: 612. 

Rheneae Simon, 1901: 633. 

Rudreae Simon, 1903: 850. 

Zygaballeae Simon 1903: 863. 

Phidippeae F.O.P. Cambridge, 1901:253. 

Homalatteae F.O.P.-Cambridge, 1901: 289. 

Phidippus group: Peckham & Peckham, 1901. 

Homatallus group: Peckham & Peckham, 1895. 

Dendryphantinae: Prószyński, 1976. 

The grounds of salticid classification owe much to Eugène Simon, a Frech 

researcher who started the first groupings in jumping spiders (1901-1903). Despite 

assumedly artificial, his classification served as base for other researchers until today. 

Almost all the salticid subfamilies, therefore, are based on classic groupings by Simon, 

turning him into their author. Dendryphantinae is one of the few exceptions. 

 Between 1866 and 1879, the German naturalist Franz Anton Menge published 

"Die Preussische Spinnen", in which he presented a proposal of classification for the 

spiders present in Germany. In that work, Menge (1877) recognized morphological and 

ecological differences among members of the family Salticidae (tribe Saltigradae) found 

in that country and divided the group into two families, Salticidae and Dendryphantidae. 

Such distinction within the salticids was not followed by other researchers, but, by 

proposing that classification, Menge became the author of the family-level taxon 

“Dendryphantinae”. The taxon “Salticinae” is automatically related to Blackwall 

(1841), author of the family Salticidae. 
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Phylogeny within the dendryphantines: 

an annotated list of genera with some taxonomic changes 

Dendryphantinae is definitely monophyletic (posterior probabilities of 1.0 in 

both analyses) and, within the subfamily, the genus Hentzia (and probably Anicius, who 

was not sampled here) constitutes the sister group to all the rest of the diversity. 

 

1) Hentzia Marx, 1883 

Hentzia Marx, 1883 (Type species: Epiblemum palmarum Hentz, 1832). 

 The genus Hentzia is composed of somewhat elongate jumping spiders with a 

primarily circum-Caribbean distribution. According to Richman (1989), who revised the 

genus, it would be defined by the presence of both pencils of hair below the posterior 

median eyes and spatulate hairs on the ventral retromargin of the first patella and distal 

femur, characters most pronounced in females. Males of Hentzia would often have 

elongated chelicerae, palps exhibiting a two-lobed bulb and a thin, curved embolus 

(Richman, 1989) (as in Fig. 30). 

 

Fig. 30 – Hentzia palmarum: a) male palp, ventral view; b) epigynum, ventral view. 

a                       b           
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As defined by Richman (1989), the genus would include 21 described species 

(Platnick, 2010) and many undescribed species from the Caribbean Islands (Fig. 31a-i). 

 

 

Fig. 31 – Some species of Hentzia included in the analyses. a,d: GR139, male and 

female from Domenican Republic: El Seibo; b,e: GR135, male and female from 

Domenican Republic: Pedernales; c,f: GR144, male and female from Puerto Rico: Río 

Grande; g: GR134, male from Domenican Republic: Barahona; h: Hentzia zombia, 

GR136, undescribed male from Domenican Republic: Barahona; i: GR146, juvenile of 

undescribed species from Domenican Republic: Barahona. Photos by W. Maddison and 

J.X. Zhang. 
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 According to Richman (1989), the two-lobed bulb and the thin, curved embolus 

would be shared with “Beata” wickhami (Fig. 32), a species also with epiandrous 

fusules from USA, Bahama Is. and Cuba (distribution according to Platnick, 2010). 

 

Fig. 32 – “Beata” wickhami, male palp: a) ventral view; b) retrolateral view. 

 

This species has no spatulate hairs or hair pencils on both sexes, neither 

elongated chelicerae in males. Although, pencils of hair below the posterior median 

eyes seem to be plesiomorphic for a group larger than Dendryphantinae, since they are 

present in species of Hentzia, Rudra and Mabellina (Dendryphantinae) and in species of 

Balmaceda (Marpissinae). Spatulate hairs on legs, despite being exclusive for the group, 

cannot be verified in all forms of Hentzia, especially in males, and chelicera elongation 

has a very complex evolution within the dendryphantines. Based on the topology of 

phylogeny reconstructed in this study, those states were probably reversed in “Beata” 

wickhami. This species, with body much smaller than the average size for the genus, 

would represent only another morph resulting from the radiation on islands present in 

a                  b           
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the group. Other examples of this radiation would be the giant Hentzia zombia, whose 

undescribed male is very similar to the ones of species of the genus Paraphidippus (Fig. 

31h), and an undescribed species whose adult forms are not known, but the juvenile 

form is very similar to species of the genus Sassacus (Fig. 31i). 

Based on the morphology, corroborated by our results, we herein formally 

transfer the species to the genus Hentzia, whose diagnostic character should now rely on 

the male palp configuration as described by Richman (1989). 

 

Hentzia wickhami (Peckham & Peckham, 1894) – NEW COMB. 

Icius wickhamii Peckham & Peckham, 1894: 109, pl. 10, fig. 8 (Male holotype from 

Eleuthera, Bahamas, deposited in the Museum of Comparative Zoology, 

examined); Peckham & Peckham, 1909: 502, pl. 41, fig. 8; Bryant, 1940: 500, fig. 

296. 

Icius floridanus Banks, 1895e: 99 (syn.). 

Icius pleuralis Banks, 1896e: 73 (syn.). 

Beata wickhami: Edwards, 1980: 12; Richman, 1989: 287, fig. 5-9; Platnick, 2010. 

 

2) Anicius Chamberlin, 1925 

Anicius Chamberlin, 1925 (Type species: Anicius dolius Chamberlin, 1925). 

 Another species with epiandrous fusules is Anicius dolius Chamberlin, from 

Mexico, type species of the monotypic genus Anicius. This group shares a similar palp 

with species of Hentzia, with a long and thin embolus arising prolaterally (Fig. 33). 

Female genitalia and general appearance in both sexes of this species are also similar to 

those of Hentzia (Richman, 1989). 
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Fig. 33 – Anicius dolius, male palp: a) ventral view; b) retrolateral view. 

 

Despite monotypic, there are several undescribed species from Mexico that may 

belong in Anicius (examined by W. Maddison). The genus Anicius was not sampled in 

our molecular study and its close relationship with Hentzia needs to be corroborated by 

future studies. Also, whether Anicius becomes a monophyletic or a paraphyletic group 

of species related to Hentzia is yet to be studied. 

 

The clade Macaroeris + Phanias 

Dendryphantine genera other than Hentzia (and probably Anicius) form a 

monophyletic group (posterior probabilities over 0.96 for both partition sets; clade also 

present in the 28S parsimony analysis). Within this clade, a group composed by the 

genera Macaroeris and Phanias (posterior probabilities over 0.87 for the 4 partition 

analysis) showed up as a sister group to the rest. These two genera include several tens 

of species with Holarctic distribution. There is still no known morphological 

synapomorphy for the group. 

a               b           
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3) Macaroeris Wunderlich, 1992 

Macaroeris Wunderlich, 1992 (Type species: Aranea nidicolens Walckenaer, 1802). 

This is one of the three lineages of dendryphantines present in the Old World. 

The genus currently includes nine species from Europe and Central Asia (Platnick, 

2010), very similar in their morphology, and there is no doubt about its monophyly. The 

genus seems to include species whose males have epiandrous fusules, an extra loop in 

the sperm duct and the long embolus dislocated to the retrolateral side of the palp, 

curling counter-clockwise (see Fig. 34). 

 

Fig. 34 – Macaroeris nidicolens: a) male palp, ventral view; b) epigynum, ventral view. 

 

4) Phanias F.O.P.-Cambridge, 1901 

Phanias F.O.P.-Cambridge, 1901 (Type species: Phanias flavostriatus F.O.P.-

Cambridge, 1901). 

 This genus includes species with different body forms and its monophyly was 

considered doubtful until this work. The three species included in our analyses had very 

a                   b           
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different bodies, but remained together, showing that these slightly alongate 

dendryphantines from North America, a little similar to species of Hentzia, may form a 

natural group. 

Male palps of species of Phanias have the edge of the tegulum covering the 

tegular shoulder (Fig. 35a, c). Other morphological characters have been proposed as 

possibly synapomorphic for the group (Maddison, 1996: 238), but their evolution within 

the dendryphantines is still unknown.  

 

Fig. 35 – a-b) Phanias sp. from Mexico, male palp and epigynum, ventral views; c) 

Phanias cf. monticola, male palp, ventral view (UBC-GR087). 

 

The group, which presently includes 12 described species, most from the USA, 

is in need of systematic revision. Also, according to Maddison (1996), there are at least 

15 undescribed species from Mexico and the southern United States. 

 

5) Homalattus White, 1846 

Homalattus White, 1846 (Type species: Salticus pustulatus White, 1841). 

a                         b            c              
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Rhene Thorell, 1869 (Type species: Rhanis flavigera C.L. Koch, 1846) – NEW SYN. 

Zeuxippus Thorell, 1891 (Type species: Zeuxippus histrio Thorell, 1891) – NEW SYN. 

The clade composed by the dendryphantines other than Hentzia (+Anicius), 

Macaroeris and Phanias also had posterior probabilities over 0.96 for both partition 

sets. Representing the second of the three lineages of dendryphantines present in the 

Old World, the genus Homalattus resulted as the sister group for the rest of this clade. 

This genus includes species sharing a modified, wide carapace (Fig. 36, 39, 40a-

c). The type specimen of its type species, namely Salticus pustulatus from Sierra Leone, 

Africa, is lost, but the original illustrations by White (1846) allow the proper 

identification of the lineage within the salticids (Fig. 36), whose carapace could only be 

compared to the one present in species of Ligurra Simon, which, in turn, belongs to the 

Astioida clade and is not present in Africa. Species of this genus have diverse 

copulation organs (Fig. 37, 38, 41, 42) and the genus is in need of systematic revision. 

Many of its species will probably be synonymized. 

 

 

Fig. 36 – Illustrations of Homalattus pustulatus by White (1846). 
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 Fig. 37 – Homalattus albiger (C.L. Koch) comb. restored, male palp: a) retrolateral 

view; b) retroventral view; c) ventral view. This species is very similar to the type 

species of Rhene. 

 

 

Fig. 38 – Homalattus histrio (Thorell) comb. nov., male syntype palp: a) retrolateral 

view; b) retroventral view; c) ventral view. 

a                 b              c              

a                  b               c              
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Fig. 39 – Homalattus histrio (Thorell) comb. nov., male syntype. 

 

Fig. 40 – a) Homalattus sp. from Gabon (UBC-GR108); b) H. rubriger Thorell comb. 

restored (UBC-GR093); c) H. flavicomans (Simon) comb. nov. (UBC-MRB081). 

a                   b                    c              



 82

 

Fig. 41 – Homalattus flavicomans (Simon) comb. nov. (UBC-MRB081): a) male palp, 

ventral view; b) epigynum, ventral view. 

 

Fig. 42 – Homalattus spp., male palps, ventral view: a) Homalattus sp. from Gabon 

(UBC-GR108); b) H. rubriger Thorell comb. restored (UBC-GR093). 

a                  b              

a                      b             
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The genera Rhene and Zeuxippus were synonymized based on the morphology 

of their type species. The genus Homalattus currently includes 6 African species 

(Platnick, 2010). Joining these, 4 Asian species will be transferred from Zeuxippus and 

54 species, mainly from Africa and Asia, will be transferred from Rhene. 

 

The clade Rudra + Mabellina 

 Dendryphantine genera other than Hentzia (+Anicius), Macaroeris, Phanias and 

Homalatus also form a monophyletic group (posterior probabilities of 1.0 for the 8 

partition and over 0.99 for the 4 partition analysis). A clade including the genera Rudra 

and Mabellina (posterior probability over 0.93 in the 4 partition analysis and over 0.68 

in the 8 patition analysis) shows up as the sister lineage to the rest of the 

dendryphantines. Both genera include species with elongated and very flat bodies, being 

easily distinguished from the other dendryphantines. 

 

6) Mabellina Chickering, 1946 

Mabellina Chickering, 1946 (Type species: Mabellina prescotti Chickering, 1946). 

 The genus Mabellina is currently monotypic. It is easily distinguished from 

species of Rudra by having a very long embolus in the male palp and very long 

copulation ducts in the epigynum (Fig. 43a-b). 

 

7) Rudra Peckham & Peckham, 1885 

Rudra Peckham & Peckham, 1885 (Type species: Rudra geniculata Peckham & 

Peckham, 1885). 

Anokopsis Bauab & Soares, 1980 (Type species: Anokopsis avitoides Bauab & Soares, 

1980) – NEW SYN. 
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Fig. 43 – Mabellina prescotti: a) male palp, ventral view (Source: Maddison, 1996, fig. 

63); b) undescribed female epigynum, dorsal view. 

 

 

Fig. 44 – Rudra geniculata: a) male palp, ventral view (Source: Maddison, 1996, fig. 

54); b) epigynum, dorsal view (unpublished drawing of the by W. Maddison). 

a                                     b             

a                         b             
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The genus Rudra was revised by Galiano (1984b) and currently includes 10 

species with short embolus and short copulation ducts in the epigynum (see Fig. 44a-b), 

but its monophyly is still doubtful. In fact, the long-embolus Mabellina prescotti could 

represent a derived species within the genus Rudra, causing its paraphyly. Comparisons 

between these genera in the future will allow the evaluation of character evolution and a 

characterization of Rudra based on apomorphic states. 

The exam of original illustrations by Bauab & Soares (1980) allowed the 

recognition of the monotypic Anokopsis as a junior synonym for the genus Rudra; 

Anokopsis avitoides Bauab & Soares will be transferred and redescribed. 

 

The Infusulate Dendryphantines 

The genera Hentzia, Anicius, Macaroeris, Phanias, Homalattus, Mabellina and 

Rudra are the only groups of dendryphantines that have epiandrous fusules. The loss of 

these fusules characterizes a large clade that includes most dendryphantine lineages. 

This clade agrees with the topology found by Hedin & Maddison (2001: 401, fig. 12). 

Despite this clade has a posterior probability of over 0.89 in the 4 partition analysis, 

Bellota cf. wheeleri is erroneously placed outside the Infusulate dendryphantines in the 

8 partition analysis; ignoring this taxon, the clade shows up with posterior probability of 

over 0.93 (Fig. 25). 

The clade of the Infusulate dendryphantines includes three major lineages. 

Despite the fact that the genus Zygoballus ended up as sister to the Alcmenomorphs in 

the Bayesian analyses, the posterior probability of the clade Zygoballus + 

Alcmenomorphs was low, slightly over 0.52 in the 4 partition analysis and slightly over 

0.56 in the 8 partition analysis. Therefore, we are considering the genus Zygoballus 

itself as one of the three major groups of Infusulate dendryphantines. 
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8) Zygoballus Peckham & Peckham, 1885 

Zygoballus Peckham & Peckham, 1885 (Type species: Zygoballus rufipes Peckham & 

Peckham, 1885). 

Amerotritte Mello-Leitão, 1944 (Type species: Amerotritte lineata Mello-Leitão, 1944, 

synonymized by Galiano, 1980b: 34). 

Rhetenor Simon, 1902 (Type species: Rhetenor diversipes Simon, 1902) – NEW SYN. 

 

The species of Zygoballus have a very distinctive carapace, being short and widest 

and highest at the posterior eye row (Fig. 45a). Most species of Zygoballus have males 

with enlarged chelicerae (Fig. 45b) and long embolus (Fig. 46a), but there are some 

species with males with small chelicerae (e.g. species previously placed in Rhetenor) 

and some with short embolus (Fig. 46c). 

  
 

Fig. 45 – a) Zygoballus sp. from Panama, female, typical carapace (Photo by J.X. 

Zhang); b) Zygoballus rufipes, showing typical male large chelicerae (Photo by Thomas 

Shahan). 

a                                  b           
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Fig. 46 – a-b) Zygoballus rufipes, male palp with long embolus and epigynum, ventral 

views; c) Zygoballus sexpunctatus Hentz, male palp, ventral view, showing reduced 

embolus. Source: (a) Maddison, 1996, fig. 51; (b-c) unpublished drawings by W. 

Maddison. 

 

Species previously placed in Rhetenor also have tubercles on the carapace (Fig. 

47), but the general shape of the carapace and organization of the copulation organs are 

identical to that of Zygoballus. Our analyses showed that both the reduction of male 

chelicerae and the length of the embolus are derived states within the clade, justifying 

the synonymy of Rhetenor and Zygoballus. The genus Zygoballus presently includes 22 

species and is in need of revision. Joining these, 2 species will be transferred from 

Rhetenor to Zygoballus. 

a                    b             c  
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Fig. 47 – Zygoballus diversipes (Simon) comb. nov., female holotype, showing 

carapace with tubercles behind the posterior eye row. 

 

The Alcmenomorphs 

The second lineage within the Infusulate dendryphantines, the Alcmenomorphs, 

is a huge clade including the Central American Metaphidippus and several South 

American genera (posterior probabilities over 0.98 for both partition sets). No 

morphological synapomorphy is known for this clade. No taxon belonging to the 
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Alcmenomorphs had been sampled in previous studies on salticid molecular 

systematics. This explains the result obtained by Hedin & Maddison (2001), in which 

the genus Zygoballus remained as the sister group to the rest of the dendryphantine 

diversity sampled, the Dendryphantomorphs. 

 

9) Metaphidippus F.O.P.-Cambridge, 1901 

Metaphidippus F.O.P.-Cambridge, 1901 (Type species: Metaphidippus mandibulatus 

F.O.P.-Cambridge, 1901). 

Monaga Chickering, 1946 (Type species: Monaga benigna Chickering, 1946) – NEW 

SYN. 

 The genus was proposed by F.O.P.-Cambridge to include Metaphidippus 

mandibulatus F.O.P.-Cambridge, its type species, and until now, this was the only 

species included in this genus with confidence. Despite having a strange type species 

with a projection on the cheliceral fang and no clearly related species (Fig. 49), this 

genus has served as a catch-all taxon for dendryphantine species whose positions were 

undetermined. Currently, the genus includes 46 species (Platnick, 2010) and is perhaps 

the most polyphyletic group within the subfamily. Some groups of species previously 

included in this genus have already been replaced into other genera (e.g. Pelegrina, 

Phanias, Terralonus, Ghelna by Maddison, 1996), but its complete organization will 

still take a certain time. 

Surprisingly, some Central American species already placed in the genus, such 

as M. facetus Chickering and M. globosus F.O.P.-Cambridge, seem to be closely related 

to its type species (Fig. 48). A complete revision of these described species would help 

us understand the limits of this genus. 
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Fig. 48 – Palp evolution within the genus Metaphidippus, based on the Bayesian 

Analysis with 4 partitions. Drawing source: Maddison, 1996, fig. 51 (Zygoballus). 

  

 The type species of the monotypic Monaga Chickering, sampled in our 

molecular study and whose male is still unknown, ended up as closely related to the 

type species of Metaphidippus. Since Dendryphantinae has too many genera with loose 

boundaries, we decided to synonymize these two. Monaga benigna Chickering will be 

transferred and redescribed. 

 

10) On the validity of Donaldius Chickering, 1946 

Donaldius Chickering, 1946 (Type species: Donaldius lucidus Chickering, 1946). 

The monotypic genus Donaldius, which was proposed to include Donaldius 

lucidus Chickering, may also be a junior synonym of Metaphidippus. Only the female 

of this species is known and it does not tell much about its relationship with the rest of  
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Fig. 49 – Metaphidippus mandibulatus: a) male, dorsal view; b) male chelicerae, ventral 

view. 

 

Fig. 50 – Donaldius lucidus, female holotype (a), and Donaldius GR096, female (b), 

showing similarities in carapace shape and abdominal color pattern. 

 

a                        b  

 

a                        b  
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the subfamily. One species sampled in our analyses (Donaldius GR096), which seems 

to be very close to D. lucidus (Fig. 50), ended up as the sister group for the rest of the 

Alcmenomorphs in the 4 partition analysis (low posterior probability, slightly over 

0.55). However, this species showed up as the sister group to the species of 

Metaphidippus in the 8 partition analysis with a posterior probability higher than 0.87 

and could in fact be part of the genus Metaphidippus (Fig. 48). 

The proper placement of Donaldius is expected to be solved in the future with 

further work on morphology, description of the male or the inclusion of its type species 

in molecular studies. If future data support the relationship beween the type species D. 

lucidus and the species of the genus Metaphidippus, we see no reason to keep them as 

two independent taxa. 

 

The South America group 

Within the Alcmenomorphs, a large clade ended up as being the sister group to 

the genus Metaphidippus (+Donaldius). This large clade will be treated here as the 

“South America” group due to the fact that it includes many genera commonly found in 

this subcontinent. The South America group showed up with a low support in the 4 

partition analysis (about 0.64), but its posterior probability in the 8 partition analysis 

was very high (over 0.99). Although consistent, this is still the worst dendryphantine 

group concerning sampling, characterization and internal relationship discussion (Fig. 

51). We will try to list all the proposed genera belonging in this group and present a 

brief discussion on each of them, but a better understand of this large clade will only be 

achieved with a massive description of the Neotropical fauna. 
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11) Uluella Chickering, 1946 

Uluella Chickering, 1946 (Type species: Uluella formosa Chickering, 1946). 

The monotypic Uluella was proposed to include Uluella formosa Chickering, an 

ant mimic dendryphantine (Fig. 52, see male palp in Fig. 51). General morphology of 

the greenish, shiny body of this species with transverse bands on the abdomen is similar 

to that of species of Alcmena, which also belongs in the Alcmenomorphs. Their close 

relationship was not recovered in our analyses, though. 

 

Fig. 51 – Palp evolution within the South America group, based on the Bayesian 

analysis with 4 partition. Drawing source: Maddison, 1996, fig. 56 (Lurio) and W. 

Maddison, unpublished (Ashatabula); Crane, 1945 (Alcmena). 

 

12) Fritzia O.P.-Cambridge, 1879 

Fritzia O.P.-Cambridge, 1879 (Type species: Fritzia muelleri O.P.-Cambridge, 1879). 
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The monotypic Fritzia was proposed to include the small, flat, dark Fritzia 

muelleri O.P.-Cambridge (Fig. 53; see male palp in Fig. 51) from Brazil and Argentina, 

who builds a strange three opening retreat on leaves (Fig. 53b). 

 

Fig. 52 – The ant mimic Uluella formosa Chickering. Photo: J.X. Zhang. 

 

Fig. 53 – Fritzia muelleri: a) Male, dorsal view; b) retreat on leaf built by species of 

Fritzia. Photo: W. Maddison (retreat). 

a                              b 
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13) Cerionesta Simon, 1901 

Cerionesta Simon, 1901 (Type species: Cydonia luteola Peckham & Peckham, 1893). 

In our analyses, the genera Uluella and Fritzia ended up forming a poorly 

supported group with a lineage that could represent a group of species related to the 

type species of the monotypic Cerionesta, C. luteola (Peckham & Peckham). The 

inclusion of Cerionesta in the South America group of Alcmenomorphs is tentative. If 

the species sampled (GR023) does not belong in Cerionesta (compare male palps in 

Fig. 54a-b), a new genus needs to be proposed. 

 

 

 

Fig. 54 – a) Cerionesta luteola, 

male palp (Modified from Galiano, 

1976); b) GR023, assumed to be 

closely related to C. luteola. 

 

 

14) Chirothecia Taczanowski, 1878 

Chirothecia Taczanowski, 1878 (Type species: Attus clavimanus Taczanowski, 1871). 

Partona Simon, 1901 (Type species: Partona euchirus Simon, 1901, synonymized by 

Galiano, 1972: 4). 

Valloa Peckham & Peckham, 1903 (Wesołowska, 1994: 198, contra Berland & Millot, 

1941: 366, sub Partona). 

Osericta Simon, 1901 (Type species: Osericta dives Simon, 1901) – NEW SYN. 

 

a                b 
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The genus currelty includes 13 species with first legs with very swollen tibiae 

(Fig. 56). Chirothecia was revised by Galiano (1972), but there are some species that 

still need some taxonomic revision. The exam of the type specimen of Osericta (Fig. 

55) allowed the synonymy of this genus, based on morphology. The genus Chirothecia 

showed up as closely related to Fritzia in the 8 partition analysis (posterior probability 

over 0.89 for Fritzia + Chirothecia). Its relationship with Lurio + Alcmena presented in 

the 4 partition analysis is poorly supported (posterior probability slightly over 0.51). 

 

Fig. 55 – Chirothecia cheliferoides Taczanowski comb. restored (female holotype of 

Osericta dives Simon – syn. nov.). 

 

15) Alcmena C.L. Koch, 1846 

Alcmena C.L. Koch, 1846 (Type species: Alcmena psittacina C.L. Koch, 1846). 

Bryantella Chickering, 1946 (Type species: Bryantella speciosa Chickering, 1946) – 

NEW. SYN. 

The genus Bryantella had two species with shiny bodies and long emboli 

dislocated to the retrolateral side of the male palp (Fig. 57; see Fig. 51), but one of them 

was a junior synonym of the type species of Alcmena, who had 4 species [Bryantella 
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smaragdus (Crane, 1945) = Alcmena psittacina C.L. Koch, 1846 – syn. nov.]. The 

placement of the three misplaced species in Alcmena is in need of revision. 

 

Fig. 56 – Chirothecia euchira, male, showing swollen tibiae of first legs. Photo: F.U. 

Yamamoto. 

 

Fig. 57 – Alcmena psittacina, male. Photo: F.U. Yamamoto. 
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 16) Lurio Simon, 1901 

Lurio Simon, 1901 (Type species: Hyllus solennis C. L. Koch, 1846). 

 This genus currently includes 4 species with very long first legs (Fig. 58), but 

the exam of old type specimens has shown that the diversity of the genus is larger than 

previously thought. In our analyses, the relationship between the genera Lurio and 

Alcmena was one of the few well supported within the South America group (posterior 

probabilities of 0.96 in the 8 partition and 0.84 in the 4 partition analysis).  

 

 

Fig. 58 – Lurio solennis, male. 

 

17) Ashtabula Peckham & Peckham, 1894 

Ashtabula Peckham & Peckham, 1894 (Type species: Ashtabula zonura Peckham & 

Peckham, 1894). 

Naubolus Simon, 1901 (Type species: Naubolus micans Simon, 1901) – NEW. SYN. 
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The genus Ashtabula has currently 9 species, but many of them are misplaced. 

True species of Ashtabula are very similar among each other, having a very long 

embolus that curls under the tegulum (Fig. 59). The genus needs to be revised. Also, 9 

species will be transferred from Naubolus to Ashtabula, but only its type species, 

Naubolus micans Simon, is a true Ashtabula. The placement of the remaining species is 

also to be revised. The expected closer relationship between true Ashtabula and 

Chirothecia, who have similar carapaces and first legs, was not recovered in our 

analyses. 

 

Fig. 59 – Male palp of Ashtabula sp., ventral view (a) and clarified (b), showing long 

curling embolus hidden beneath the telugum. Source: Maddison, unpublished (a) and 

Maddison, 1996 (b). 

 

The Admirala group 

 Despite the polytomy resulting from the majority rules consensus of the trees of 

the 4 partition analysis, one minor clade showed up joining the genus Admirala and 

related, poorly understood lineages (posterior probability very low, though, slightly 

a                 b 
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higher than 0.53; clade does not appear in the 8 partition analysis). This poorly 

supported clade is composed by a new genus and the Admirala group itself. 

The new genus (Gen. Nov. 1) will include GR112, GR025/GR127 and perhaps 

some species already described, such as Dendryphantes andinus Chamberlin, who have 

a similar male palp (see Fig. 60). Females are known only for the species GR025 and 

will be described in the future. 

The Admirala group would include a second new genus (Gen. Nov. 2) and the 

genus Admirala sensu lato. Below, we present a detail of the relationships among the 

two new genera and the genus Admirala (Fig. 60). 

 

Fig. 60 – Relationships among the two new genera and Admirala, based on the 

Bayesian analyis with 4 partitions. 

 

The second new genus that needs to be described (Gen. Nov. 2) will include at 

least three species, all known from Ecuador (GR125, GR104 and GR084). The males of 
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these species, though, are not known yet and the exam of material from that locality will 

enable the description of males of this genus. 

Besides the high posterior probabilities for the clade Lurio + Alcmena, the close 

relationship between Gen. Nov. 2 and Admirala is the only other clade well supported 

in our analyses within the South America group. The posterior probabilities were over 

0.81 in the 4 partition and over 0.90 in the 8 partition analysis. 

 

20) Admirala Peckham & Peckham, 1901 – GEN. REVALIDATED 

Admirala Peckham & Peckham, 1901 (Type species: Admirala lepida Peckham & 

Peckham, 1901; considered a junior synonym of Dendryphantes by Simon, 1901). 

 

The revalidation of this genus restores the combinations of the two species that 

used to be placed in it, namely Admirala lepida Peckham & Peckham, 1901 comb. 

restored and Admirala regia Peckham & Peckham, 1901 comb. restored. Besides these 

two species, our results show that this is, in fact, a large group from South America and 

many other species need to be transferred, and many others, described (Fig. 61). No 

morphological synapomorphy is known for the genus, but all the species sampled have 

similar carapaces (Fig. 62). A complete revision of this genus will allow the proper 

characterization of the group. 

 

Admirala posticata (Simon, 1901) – NEW COMB. 

Naubolus posticatus Simon, 1901c: 159 (Female lectotype from Mato Grosso, Brazil, 

deposited in Muséum National d’Histoire Naturelle, examined); Galiano, 1963a: 401, 

pl. XXVII, fig. 11-12. 
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Fig. 61 – Palp evolution within the genus Admirala sensu lato, based on the Bayesian 

analysis with 4 partitions. 

 

Admirala mordax (C. L. Koch, 1846) – NEW COMB. 

Hyllus mordax C.L. Koch, 1846: 165, fig. 1219 (Male holotype from Uruguay, 

deposited in the Museum für Naturkunde der Humboldt-Universität, not examined). 

Euophrys jucunda C.L. Koch, 1846: 205, fig. 1252 (syn.). 

Attus scalaris Nicolet, 1849: 365 (syn.). 

Attus iricolor Nicolet, 1849: 366 (syn.). 

Attus zonarius Nicolet, 1849: 373 (syn.). 

Attus superbus Nicolet, 1849: 380 (syn.). 

Freya jucunda: C.L. Koch, 1850: 66. 

Dendryphantes mordax:  Simon, 1901a: 601; Galiano, 1979d: 342, fig. 1-6; Ruiz & 

Brescovit, 2008a: 535. 

Phiale jucunda: Simon, 1903a: 702. 
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Admirala fortunata (Peckham & Peckham, 1901) – NEW COMB. 

Dendryphantes fortunatus Peckham & Peckham, 1901a: 325, pl. 28, fig. 8 (Female 

holotype from Brazil, deposited in Museum of Comparative Zoology, examined). 

Metaphidippus fortunatus: Prószyński, 1971e: 433. 

 

Fig. 62 – Admirala fortunata (Peckham & Peckham) new comb., male. Photo: F.U. 

Yamamoto. 

 

The Dendryphantomorphs 

Within the Infusulate dendryphantines, as the sister group to Zygoballus + 

Alcmenomorphs, a third lineage includes many genera from North, Central and South 

America and will be treated here as the Dendryphantomorphs. This group had a 

posterior probability over 0.85 in the 4 partition analysis and over 0.99 in the 8 partition 

analysis (if Bellota cf. wheeleri is ignored). The clade had been already recovered by 

Hedin & Maddison (2001), but their analyses did not count with enough dendryphantine 

sampling to allow any deeper discussion on dendryphantine lineages due to the 

complete absence of representants of Alcmenomorphs. 
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The Bellota group 

Within the Dendryphantomorphs, a group here called Bellota group shows up as 

sister to the rest of the genera. Despite the problematic sequences of Bellota cf. 

wheeleri, when this terminal is ignored, the Bellota group shows up with posterior 

probabilities of over 0.78 in the 4 partition and over 0.99 in the 8 partition analysis. 

 

21) Bellota Peckham & Peckham, 1892 

Bellota Peckham & Peckham, 1892 (Type species: Bellota peckhami Galiano, 1978). 

The genus Bellota was revised by Galiano (1972) and currently includes 9 ant 

mimic, brownish species with swollen first legs (Fig. 63), resembling arboreal 

cephalotine ants (Maddison, pers. obs.). Despite being morphologically very similar to 

the type species and B. formicina (Taczanowiski) (see palps in Fig. 70), the specimen of 

B. cf. wheeleri used in the analyses did not branch off with the rest of the group. 

Instead, it caused a polytomy on the base of the Dendryphantomorphs (in the 4 partition 

analysis), as mentioned before. This may have been caused by problems in the 

sequences, but they cannot be verified (sequences published by Hedin & Maddison, 

2001), neither can the voucher specimen, which was destroyed. 

 

22) Semora Peckham & Peckham, 1892 

Semora Peckham & Peckham, 1892 (Type species: Semora napaea Peckham & 

Peckham, 1892). 

Our female of the species “Semora GR066” sampled resembles that of the type 

species of Semora, S. napeae Peckham & Peckham (Fig. 64). Their bodies are both very 

similar to the ant mimic, brownish body of Bellota formicina (see Fig. 63). 
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Fig. 63 – a) Bellota wheeleri, male (Source: Eric Olson); b) Bellota formicina, male, 

showing swollen first leg. 

 

 

Fig. 64 – Semora napeae: a-b) undescribed male palp, ventral and retrolateral views; c-

d) epigynum, ventral and dorsal views. 

a                     b 

                                    c 

 

  a          b                    d 
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23) Semorina Simon, 1901 

Semorina Simon, 1901 (Type species: Semorina seminuda Simon, 1901). 

The genus Semorina is also ant mimic. However, Semorina species have 

yellowish, long bodies. The yellowish, long-bodied species sampled Semora trochilus 

Simon may in fact be closer to the type species of Semorina than to the type species of 

Semora (Fig. 65d; see male palp and epigynum of type species in Fig. 66), so that here 

we will use Semorina trochilus (Simon) comb. nov. 

 

 

Fig. 65 – Representants of the Bellota group, showing morphological variation within 

the group: a) Typical Bellota body; b) Tulpius GR068; C) cf. Sassacus GR067; d) 

Typical Semorina body (GR071). Photos: J.X. Zhang. 

a                           b 

 

 

 

c                           d 
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Fig. 66 – Semorina seminuda: a-d) male palp, ventral, retroventral, ventroretrolateral 

and retrolateral views; e-f) epigynum, ventral and dorsal views. 

 

24) Pseudofluda Mello-Leitão, 1928 

Pseudofluda Mello-Leitão, 1928 (Type species: Pseudofluda pulcherrima Mello-Leitão, 

1928). 

The monotypic Pseudofluda (see Fig. 67) was not sampled, but this genus is 

expected to belong close to the ant mimic genera of the Bellota group. In fact, it could 

also be a junior synomym of one of the genera already mentioned. 

 

 

a           b             c              d 

 

 

             e                             f 
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Fig. 67 – Pseudofluda pulcherrima, male: a-b) palp, ventral and retrolateral views; c-d) 
body, dorsal and lateral views. Source: Edwards et al., 2005. 

 

25) Paradamoetas Peckham & Peckham, 1885 

Paradamoetas Peckham & Peckham, 1885 (Type species: Paradamoetas 

formicinus Peckham & Peckham, 1885). 

Paradamoetas is also composed by ant mimic species. Unlike the browish or 

yellowish bodies present in species of Bellota, Semora, Psedofluda and Semorina, 

species of Paradamoetas have bodies covered with iridescent, greenish scales (see male 

palp in Fig. 70). 

 

26) Tulpius Peckham & Peckham, 1896 

Tulpius Peckham & Peckham, 1896 (Type species: Tulpius hilarus Peckham & 

Peckham, 1896). 

The type species of Tulpius, T. hilarus Peckham & Peckham (Fig. 68a), and the 

species sampled Tulpius GR068 (Fig. 68b) have dark carapaces and abdomens 

completely covered by greenish scales. The same is true for the incertae sedis species 

a            b     c       d 
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cf. Sassacus GR067, who has both abdomen and carapace covered with green scales 

(Fig. 65c). 

       

Fig. 68 – a) Tulpius hilarus (Source: Olson, 2005); b) Tulpius GR068 (Photo: J.X. 

Zhang).  

 

 

Fig. 69 – Males of Sassacus vitis (a), S. papenhoei (b) and S. cyaneus (c). 

a                    b                  c  

a                           b 
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Despite morphologically very similar, the two species of Tulpius sampled (Fig. 

68a-b) did not stay together in our analyses (Fig. 25, 70-71). Also, despite 

Paradamoetas, Bellota, Semora, Semorina and Pseudofluda are ant mimics, the species 

of Tulpius (Fig. 68a-b) and the incertae sedis species “cf. Sassacus GR067” sampled 

(Fig. 65c), which ended up as sister to Semorina trochilus in our analyses (posterior 

probabilities over 0.92 in both partition sets), have no conspicuous modification towards 

mimicry.  

 

27) Sassacus Peckham & Peckham, 1895 

Sassacus Peckham & Peckham, 1895 (Type species: Sassacus papenhoei Peckham & 

Peckham, 1895). 

Some species of Sassacus also have some metallic scales, while others are more 

brownish (Fig. 69). In addition to this lack of character congruence, some species of 

Sassacus look like small bettles while others are slightly longer and flat-bodied (Fig. 

69). 

The evolution of body forms within the Bellota group is the most confusing 

within the dendryphantines and the otimizations of characters on the tree show no easy 

explanation. A better understanding on the morphology of the members of the Bellota 

group is expected to be achieved with further work on its systematics and morphology. 

Since our results showed no clear evolution of body forms within the Bellota group, we 

will postpone any major taxonomic change in the group until more data are gathered. 

However, Pseudicius siticulosus is here transferred to Sassacus. The species P. 

siticulosus shares a similar courtship pattern with the rest of the species already placed 

in Sassacus (Hedin & Maddison, 2001). 
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Fig. 70 – Palp evolution within the Bellota group, based on the Bayesian analysis with 4 

partitions. Drawing source: Maddison, 1996 (B. cf. wheeleri and Paradamoetas) and 

Galiano, 1963 (S. trochilus). 

 

Fig. 71 – Palp evolution within the Sassacus group, based on the Bayesian analysis with 

4 partitions. Drawing source: Maddison, 1996. 
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Sassacus siticulosus (Peckham & Peckham, 1909) – NEW COMB. 

Pseudicius siticulosus Peckham & Peckham, 1909: 495, pl. 39, fig. 11 (Female holotype 

from California, USA, deposited in Museum of Comparative Zoology, not 

examined); Maddison, 1996: 332, fig. 43. 

 

“Superchelicerates” 

 Within the Dendryphantomorphs, as a clade morphologically consistent but not 

much supported by molecular data, the genera including species with long chelicerae or 

modified thereof seemed to form a group. The group, which is still seen with skeptism, 

would include the genera Ramboia, Parnaenus and the Bagheera group. The clade does 

not show up in the 8 partition analysis, which had a huge polytomy in the 

Dendryphantomorphs, but its posterior probability is higher than 0.78 in the 4 partition 

analysis. The morphological implications of these relationships on chelicerae evolution 

will be discussed below. 

 

28) Ramboia Mello-Leitão, 1943 – GEN. REVALIDATED 

Ramboia Mello-Leitão, 1943 (Type species: Ramboia helenica Mello-Leitão, 1943, 

considered a junior synonym of Sassacus Peckham & Peckham, 1895 by Bauab & 

Soares, 1982: 89). 

Pseudopartona Caporiacco, 1954 (Type species: Pseudopartona ornata Caporiacco, 

1954) – NEW SYN. 

 Based on the original description, this genus was revalidated; many species will 

be transferred to it from Sassacus and many other dendryphantine genera. The genus 

includes colorful species with long, divergent chelicerae in males (Fig. 74) and palps 

with a short embolus dislocated to the retrolateral portion (Fig. 72-73). Ramboia 
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helenica Mello-Leitão comb. restored and Ramboia ornata (Caporiacco) comb. nov. 

need to be redescribed. 

 

Fig. 72 – Palp evolution within the “Superchelicerates”, based on the Bayesian analysis 

with 4 partitions; our analyses show that the “Sassacus” sampled by Hedin & Maddison 

(2001) was, in fact, a member of the genus Ramboia. Drawing source: Scioscia, 1997 

(P. cyanidens). 

 

 

Fig. 73 – Male palp of R. ornata (Caporiacco) comb. nov.; 

the exam of material from the type locality allowed the 

identification of the species. 
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Fig. 74 – Male of a species of Ramboia. Photo: F.U. Yamamoto. 

 

Fig. 75 – Parnenus cyanidens, female. Photo: J.X. Zhang. 

 

29) Parnaenus Peckham & Peckham, 1896 

Parnaenus Peckham & Peckham, 1896 (Type species: Phidippus cyanidens C.L. Koch, 

1846). 

Avitus Peckham & Peckham, 1896 (Espécie-tipo: Avitus diolenii Peckham & Peckham, 

1896) – NEW SYN. 
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Within the “Superchelicerates”, the relationship between the genus Parnaenus 

and the Bagheera group is not supported by the 8 partition analysis and the posterior 

probability in the 4 partition analysis is very low (slightly 0.50). However, some species 

(previously included in Avitus) have similar chelicerae to those of some species of 

Ramboia and the Bagheera group. 

The genus Parnaenus was revised by Scioscia (1997) and, until now, it included 

only 3 much modified species, with very wide carapaces (Fig. 75, 77). Comparisons on 

epigynum structure among dendryphantine groups allowed the recognition of 

Dendryphantes nitidus Peckham & Peckham as a true member of the genus Parnaenus 

(Fig. 76). This species, however, does not have a wide carapace, but the male palp (see 

Fig. 78) is very similar to those of species already included in Parnaenus. 

 

Fig. 76 – Epigynum of Parnaenus cyanidens (a-b) and Parnaenus nitidus (Peckham & 

Peckham) comb. nov. (c-e), showing similar conducting anterior border that may be 

homologous (arrows). Source: Scioscia, 1997 (a-b). 

a                              c 

 

 

b                 d               e 
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Parnaenus nitidus (Peckham & Peckham) – NEW COMB. 

Dendryphantes nitidus Peckham & Peckham, 1896: 53, pl. 4, fig. 8 (Male and female 

syntypes from Guatemala, deposited in the Museum of Comparative Zoology, 

examined); Simon, 1901a: 614, f. 736 

Metaphidippus nitidus: F.O.P.-Cambridge, 1901a: 263, pl. 23, fig. 5-6; Prószyński, 

1971e: 433. 

 

Fig. 77 – Carapace of species of Parnaenus. Most species that will be included in this 

genus have carapaces similar to that of P. diolenii (Peckham & Peckham) comb. nov., 

while the clade joing P. cuspidatus + P. cyanidens + P. metallicus has a wider 

carapace. Drawing source: Scioscia, 1997, except for P. diolenii. 
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Further comparsions among dendryphantines enabled the recognition of 

similarities in carapace shape, male chelicerae and palp structure shared by Parnaenus 

nitidus comb. nov. and species of Avitus, including its type species. Since there is no 

apomorphic character known for Avitus, here we decided to synonymize both genera 

[Avitus diolenii Peckham & Peckham = Parnaenus diolenii (Peckham & Peckham) 

comb. nov.; Avitus taylori (Peckham & Peckham) = Parnaenus taylori (Peckham & 

Pechham) comb. nov.].  

 

Fig. 78 – Hypothetical palp evolution within the genus Parnaenus, based only on 

morphology. The relationship among P. cuspidatus + P. cyanidens + P. metallicus is 

supported by the wide carapace shown in Fig. 77, while the adelphotaxy between P. 

cyanidens and P. metallicus is supported by the presence of iridescent chelicerae in 

males. Drawing source: Scioscia, 1997 (P. cuspidatus, P. cyanidens and P. metallicus). 
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 The species Parnaenus longidens (Simon) comb. nov., on the other hand, has 

slightly different chelicerae, with teeth positioned differently (Fig. 79d), and a short 

embolus (Fig. 78) and its inclusion in Parnaenus is considered tentative. 

 

Fig. 79 – Male chelicerae in some species of Parnaenus: a) P. nitidus; b) P. taylori; c) 

P. diolenii; d) P. longidens. 

a                              b 

 

 

 

 

 

c                              d 
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The Bagheera-group 

 The existence of the Bagheera group was first proposed by Maddison (1996), 

based on morphological characters present on the male palp, such as the clockwise 

curved embolus tip in the left male palp (Fig. 80). The inclusion of Metaphidippus in 

the Bagheera group, as predicted by Maddison (1996) is wrong, since the Bagheera 

group is a clade of the Dendryphantomorphs and Metaphidippus is in the other side of 

the Infusulates, in the Alcmenomorphs. The genera Ashtabula, Lurio and, probably, 

Sebastira, mentioned by Maddison (1996) as possible members of the Bagheera group, 

also belong in the Alcmenomorphs and, hence, not here (Sebastira is still considered 

incertae sedis). The genus Parnaenus, also mentioned by Maddison as a possible 

member, ended up closely related, but only in one set of partitions and with a low 

posterior probability (slightly higher than 0.5 in the 4 partition analysis). Also, its palp 

morphology is different than that of true members of the Bagheera group and therefore 

we limit the list of members to the genera Bagheera, Messua, Gastromicans and 

Selimus. The group, restricted to these genera, was recovered in both analyses (posterior 

probability over 0.93 in the 4 partition and over 0.99 in the 8 partition analysis). 

The knife blade tibial apophysis, the longitudinal tegular ledge and the position 

of the chelicerae teeth, mentioned by Maddison (1996) as possible synapomorphies for 

the Bagheera group, are not corroborated by our analyses. The evolution of all these 

characters is very unpredictable and they appear in many clades of the tree as 

homoplasies. 
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Fig. 80 – Palp evolution within the Bagheera group, based on the Bayesian analysis 

with 4 partitions. Note the same basic embolus form in Bagheera GR050, Messua gr. 

limbata and Gastromicans GR053 and GR033, characteristic for the group (tip of 

embolus curling clockwise in the left palp). Drawing source: Maddison, 1996 (B. 

kiplingi, M. gr. limbata, S. perfectus and G. hondurensis) and Galiano, 1963 (GR033). 

 

30) Bagheera Peckham & Peckham, 1896 

Bagheera Peckham & Peckham, 1896 (Type species: Bagheera kiplingi Peckham & 

Peckham, 1896). 

 The genus has currently only two species, but there are at least two other species 

to be included in Bagheera. The males have elongate, horizontal, parallel chelicerae 

(Fig. 81). In all, but one species, there is a distal retrolateral projection on the chelicerae, 

near the fang (Fig. 82). 
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Fig. 81 – Males of Bagheera species: a) B. kiplingi; b) B. prosper; c) Bagheera sp. nov.; 

d) Bagheera sp. nov. GR050. 

 

Fig. 82 – Male chelicera of Bagheera species: a) B. kiplingi; b) B. prosper; c) Bagheera 

sp. nov.; d) Bagheera sp. nov. GR050. 

 

a            b             c               d  

 

a            b             c               d 
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31) Messua Peckham & Peckham, 1896 

Messua Peckham & Peckham, 1896 (Type species: Messua desidiosa Peckham & 

Peckham, 1896). 

 The limbata group of species is still placed in the genus Messua with some 

doubt. Species of the limbata group certainly belong in the Bagheera group, but both 

body and palps are different from those of the type species of Messua, M. desidiosa 

Peckham & Peckham, who was not sampled in our analyses. 

 At least the limbata group of Messua seems to be characterized by a dorsal, 

basal projection on the male cymbium and the presence of several spines on the dorsum 

of the male palpal femur, besides the very stout male chelicerae and the wide, greenish 

carapace (Fig. 83). 

32) Selimus Peckham & Peckham, 1901 

Selimus Peckham & Peckham, 1901 (Type species: Selimus venustus Peckham & 

Peckham, 1901). 

This is a poorly underestood lineage whose limits and members need to be 

revised. It includes large, hairy species that seem to be related to Gastromicans. Palp 

structure is modified from the basic Bagheera group configuration (see Fig. 80) and the 

clockwise curve of the embolus tip is not conspicuous. The species sampled, 

Dendryphantes perfectus Peckham & Peckham, is here transferred to Selimus. 

 

Selimus perfectus (Peckham & Peckham, 1901) – NEW COMB. 

Dendryphantes perfectus Peckham & Peckham, 1901a: 323, pl. 27, fig. 4 (Male 

holotype from Brazil, deposited in the Museum of Comparative Zoology, examined). 

Metaphidippus perfectus Mello-Leitão, 1947b: 301; Prószyn'ski, 1971e: 434; Maddison, 

1996: 238, fig. 60. 
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Fig. 84 – Male of a species of the limbata group of Messua. Photo: F.U. Yamamoto. 

 

Fig. 85 – Gastromicans tesselata, male. Photo: F.U. Yamamoto. 
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33) Gastromicans Mello-Leitão, 1917 

Gastromicans Mello-Leitão, 1917 (Type species: Gastromicans squamulata Mello-

Leitão, 1917 = Phidippus tesselatus C.L. Koch, 1846). 

 Unlike Ramboia, some Parnaenus, Bagheera and Messua, species of the genera 

Selimus and Gastromicans have short male chelicerae. In Gastromicans, they are also 

more vertical and very robust (Fig. 85). Despite its type species, G. tesselata, has a very 

long embolus in the male palp (Fig. 86), many species have shorter embolus like that 

mentioned as the basic form for the Bagheera group. 

 

Gastromicans tesselata (C. L. Koch, 1846) 

Phidippus tesselatus C.L. Koch, 1846: 158, fig. 1213 (Male holotype from Brazil, 

deposited in Museum für Naturkunde, Berlin, examined). 

Beata albopilosa Simon, 1903a: 831, fig. 988 (Male holotype from Brazil, deposited in 

the Muséum National d’Histoire Naturelle, not examined); Galiano, 1963a: 306, pl. 

XII, fig. 1-2; Bauab, 1979b: 195, fig. 8-12; Galiano, 1980b: 38 – NEW SYN. 

Dendryphantes tesselatus: Petrunkevitch, 1911: 642. 

Gastromicans squamulata Mello-Leitão, 1917c: 147, fig. 16, 22 (syn.). 

Phidippus tessellatus: Prószyński, 1971e: 456. 

Gastromicans albopilosa: Maddison, 1996: 234. 

Gastromicans tesselatus: Edwards, 2004: 5. 

 

 The reduction of the male chelicerae of Gastromicans within the 

“Superchelicerates” may be a parallel event to the one that happened within the genus 

Parnaenus. While some of the species of Parnaenus (the ones previously included in 

Avitus + P. nitidus + P. cuspidatus) have long, divergent chelicerae in males, chelicerae 
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become shorter, more robust and more vertical in those species that have iridescent 

chelicerae. This may be just a change in the sexual selection preasures that keep males 

with long chelicerae. 

 

Fig. 86 – Gastromicans tesselata: a-c) male palp, prolateral, ventral and retrolateral 

views; d-g) epigynum, ventral view and ventral, dorsal and posterior views, clarified. 

 

 

 a                  b                    c 

 

 

      d                 e                 f 

                             g  
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The North America group 

Within the Dendryphantomorphs, the “Superchelicerates” seem to be related to a 

clade composed basically by North American species (the clade “Superchelicerates” + 

North America group showed up with a low posterior probability in the 4 partition 

analysis, about 0.7456). The North America group would include two large groups of 

jumping spiders, namely the Dendryphantes group and the Phidippus group, and 

showed up with a low posterior probability in the 4 partition analysis (about 0.53), but, 

ignoring the position of Terralonus and Ghelna, the Group North America is also well 

supported by the 8 partition analysis (posterior probability of over 0.95). 

 

The Dendryphantes group 

 The posterior probability for the whole Dendryphantes group is slightly higher 

than 0.81 in the 4 partition analysis but the group was not recovered in the 8 partition 

set. The relationship between Dendryphantes and Tutelina is well supported (posterior 

probabilities higher than 0.99 in the 4 partition and 1.0 in the 8 partition analysis; the 

clade is also present in All-Genes parsimony and in 28S independent parsimony 

analyses), but their relationship with the genera Terralonus and Ghelna is not clear (see 

discussion about Poultonella under the entry for Tutelina). Although species of both 

Terralonus and Ghelna are ground dwellers, a rare habit in the subfamily, their close 

relationship was not anticipated by Maddison (1996) and similarities in body shape and 

color were probably thought to be the result of convergence because of similar 

microhabitats. The relationship between Dendryphantes and Tutelina was not expected 

either, but these two genera have similar bodies (Maddison, pers. obs.). This was 

probably due to the ant mimic habits of species of Tutelina, which blurs their prompt 

comparisons with species of Dendryphantes. Despite some sense in general appearance, 
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too little can be said about genital evolution within the group (Fig. 87 and following text 

for discussion). 

 

Fig. 87 – Evolution of male palps within the Dendryphantes group, based on the 

Bayesian analysis with 4 partition. Drawing source: Paquin & Duperré, 2003 (G. 

canadensis, T. similis and T. harti); Maddison, 1996 (D. nigromaculatus, D. hastatus 

and D. rudis) and unpublished drawings by W. Maddison (T. mylothrus, T. 

alboimmaculata and T. formicaria). 

 

34) Terralonus Maddison, 1996 

Terralonus Maddison, 1996 (Type species: Dendryphantes mylothrus Chamberlin, 

1925). 

The genus Terralonus includes presently 7 species with long embolus from North 

America (see male palp in Fig. 87). For details on Terralonus and Ghelna, see 

Maddison (1996). 

35) Ghelna Maddison, 1996 

Ghelna Maddison, 1996 (Type species: Attus castaneus Hentz, 1846). 

 The genus Ghelna includes presently 4 species with reduction on leg spination 

and slightly swollen female palps from North America (see male palp in Fig. 87). 
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36) Dendryphantes C.L. Koch, 1837 

Dendryphantes C.L. Koch, 1837 (Type species: Araneus hastatus Clerck, 1757). 

Tuvaphantes Logunov, 1993 (Type species: Dendryphantes insolitus Logunov, 1991) – 

NEW SYN. 

 As the type genus for the subfamily, like in other salticid groups, the genus 

Dendryphantes has been used as a catch-all genus for unrelated species which did not 

have clear placement. Therefore, its taxonomy is still poorly resolved and in need of 

revision. 28 species of this genus are described from the Old World and may form a 

monophyletic group. The single species present in the New World that clearly belongs 

in the genus is D. nigromaculatus (Keyserling). Besides this, other 25 species from the 

New World are currently under this genus and probably will be transferred to other 

dendryphantine groups in the future. 

The genus was tentatively delimited by Maddison (1996) as a group of species 

with a fold on the embolic hematodocha that lies across the basal part of the embolic 

base, covering the wrinkles on that point (see Fig. 88a-c). The presence of a prong 

coming off the base of the embolus and curving towards the tip of the cymbium has also 

been used to diagnose at least a group of species of the genus. The discovery of 

Dendryphantes MRB082, an undescribed species from China, who ended up being 

sister to D. nigromaculatus + D. hastatus + D. rudis will request the reevaluation of the 

genus limits and diagnosis. This species has no such fold or a prong on the base of the 

embolus (Fig. 89), but it represents a variation of this lineage and needs to be included 

in Dendryphantes. 
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Fig. 88 – Male palps of species of Dendryphantes, showing embolic prong and fold on 

embolic hematodocha: a,d) D. rudis; b,e) D. hastatus; c,f) D. nigromaculatus. Source: 

Maddison, 1996. 

 

 

 

 

Fig. 89 – Dendryphantes sp. from China (MRB082), 

male palp, ventral view, showing absence of embolic 

prong or fold on the embolic hematodocha. 

  

a               b                        c 

 

 

 

 

d               e                   f 
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The genus Tuvaphantes Logunov has also been proposed to include weird 

species of Dendryphantinae from Russia. Based on the drawing of the male palps and 

on descriptions by the author, we consider the type specimens as malformations 

(absence of functional hematodochas and embolus) and the genus is here consider a 

junior synomym  of Dendryphantes. The 2 species included in Tuvaphantes will be 

transferred to Dendryphantes. 

 

37) Tutelina Simon, 1901 

Tutelina Simon, 1901 (Type species: Attus elegans Hentz, 1846). 

Poultonella Peckham & Peckham, 1909 (Type species: Attus alboimmaculatus 

Peckham & Peckham, 1883) – NEW SYN. 

This genus includes ant mimic spiders, some of them with hair tufts behind the 

eyes in the males (Fig. 90) and can be recognized by the presence of a blade on the 

prolateral margin of the chelicerae (Fig. 91). Since the basic difference between 

Tutelina and Poultonella remains on small details of the embolus, which would be 

apomorphic for only of the two, we see no reason to keep the two genera as valid names 

and Poultonella is here treated as a junior synonym of Tutelina. The 2 species included 

in Poultonella will be transferred to Tutelina. 

 

The Phidippus group 

 The Phidippus group showed up with posterior probabilities of over 0.94 in both 

analyses. It includes the genera Phidippus, Paraphidippus, Beata, Eris and Pelegrina 

(and probably Nagaina) (Fig. 92). The relationship among Phidippus, Paraphidippus 

and Beata is also well supported (posterior probabilities over 0.93 in both analyses). 
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Fig. 90 – Tutelina elegans, male, frontal view, showing hair tufts on head present in 

males of some species of this genus. Photo: Thomas Shahan. 

 

Fig. 91 – Promarginal teeth modified into a blade present in species of Tutelina. 
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The genus Paraphidippus has always been considered closely related to Phidippus 

(both include large dendryphantine with similar body shapes and ornamentation) but the 

inclusion of Beata in this clade is new. In fact, Paraphidippus seems to be closer related 

to Beata than to Phidippus (clade with posterior probabilities between 0.82-0.86). This 

could suggest a high amount of convergence between Phidippus and Paraphidippus or 

that the small, beetle-like Beata may in fact be a reduction of larger animals, if this 

result is mantained in future studies. 

 

 38) Phidippus C.L. Koch, 1846 

Phidippus C.L. Koch, 1846 (Type species: Attus audax Hentz, 1845). 

The genus has recently been revised (Edwards, 2004) and currently include 77 

species with modified hairs around the eyes (Fig. 93). Males of most species have 

iridescent chelicerae (Fig. 93). Palps are all very similar to the one presented in Fig. 92. 

 

Fig. 92 – Male palp evolution within the Phidippus group, based on the Bayesian 

analysis with 4 partitions. Drawing source: Maddison, 1996. 
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39) Beata Peckham & Peckham, 1895 

Beata Peckham & Peckham, 1895 (Type species: Beata magna Peckham & Peckham, 

1895). 

The type species and some related species of this genus have wide carapaces and 

resemble bettles (Fig. 94). Despite the genus sensu strictu has been already revised 

(Galiano, 1992), it still includes 21 unrelated species that need to be relocated into the 

proper genera. 

 

40) Paraphidippus F.O.P.-Cambridge, 1901 

Paraphidippus F.O.P.-Cambridge, 1901 (Type species: Paraphidippus laniipes F.O.P.-

Cambridge, 1901). 

This genus currently includes 14 species and is in need of revision. The species 

are very similar to the species of Phidippus, but the embolic hematodocha is not so 

developed (see palp in Fig. 92) and male chelicerae are longer and more divergent (Fig. 

95). 

Whether Paraphidippus is a monophyletic group or a paraphyletic genus joing 

species related to species of Phidippus is still in need of revision. The stout, iridescent 

chelicerae in Phidippus could be a modification from the Paraphidippus male 

chelicerae, similar to what seemed to have happened within the genus Parnaenus and in 

Gastromicans. The later does not have iridescent chelicerae, but male chelicerae are 

covered with shiny scales (Fig 85). 
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Fig. 93 – Phidippus audax. Photo: Thomas Shahan. 

 

Fig. 94 – Beata sp., female, showing the compact body and the bettle look. Photo: J.X. 

Zhang. 
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Fig. 95 – Paraphidippus aurantius, female (top) and male (bottom). Photo: Thomas 

Shahan. 
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41) Eris C.L. Koch, 1846 

Eris C.L. Koch, 1846 (Type species: Attus militaris Hentz, 1845). 

The genus Eris showed up as being sister to a well supported clade treated here 

as the Nagaina-Pelegrina complex (posterior probability of the clade higher than 0.9 in 

both analyses). This relationship was predicted by Maddison (1996) based on similar 

courtship present in these groups. The genus contains species very similar to Pelegrina 

(Fig. 96), but its monophyly is still doubtful. 

 

42) Nagaina Peckham & Peckham, 1896 

Nagaina Peckham & Peckham, 1896 (Type species: Nagaina incunda Peckham & 

Peckham, 1896). 

The Nagaina-Pelegrina complex had high posterior probabilities (over 0.94 in 

both analyses) and was recovered in independent 16S and Actin parsimony analyses. 

The genus Nagaina includes 6 unrelated species and needs to be revised. 

Apparently, it differs from Pelegrina by having a bicuspid tooth on the retromargin of 

the chelicerae, but it is not sure yet which state of this character is apomorphic. 

 

43) Pelegrina Franganillo, 1930 

Pelegrina Franganillo, 1930 (Type species: Dendryphantes proximus Peckham & 

Peckham, 1901). 

The genus Pelegrina has recently been revised and presently includes 38 species 

(Maddison, 1996). It was delimited to include species with two distal rami on the 

embolus, retrolateral to the opening, among other characters (Fig. 98). 
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Fig. 96 – Eris militaris, male. Photo: Thomas Shahan. 

 

 

Fig. 97 – Pelegrina pervaga, male. Photo: Thomas Shahan. 
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Fig. 98 – Male palp evolution within the Nagaina-Pelegrina complex, based on the 

Bayesian analysis with 4 partitions. Drawing source: Maddison, 1996, except for 

GR051 and GR097. 

 

Our results, however, suggest that the manni group of Metaphidippus should be 

transferred to the vicinity of Pelegrina, resulting in the following new combinations: 

[Dendryphantes manni  Peckham & Peckham, 1901 = Pelegrina manni (Peckham & 

Peckham, 1901) comb. nov.; Dendryphantes diplacis  Chamberlin, 1924 = Pelegrina 

diplacis (Chamberlin, 1924) comb. nov.; Dendryphantes iviei  Roewer, 1951 = 

Pelegrina iviei (Roewer, 1951) comb. nov.; Dendryphantes chera  Chamberlin, 1924 = 

Pelegrina chera (Chamberlin, 1924) comb. nov.; Dendryphantes carmenensis  

Chamberlin, 1924 = Pelegrina carmenensis (Chamberlin, 1924) comb. nov.; 

Metaphidippus emmiltus Maddison, 1996 = Pelegrina emmilta (Maddison, 1996) comb. 

nov.]. 
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It is not clear yet if Nagaina and Pelegrina should be treated as two different 

genera or should be synonymized, but their close phylogenetic relationship is well 

supported by our data. 

 

Some incertae sedis genera 

 Besides Anicius and Cerionesta (?), who had no representants in our sampling, 

three other genera, namely Sebastira, Tacuna and Mburuvicha, were not included in the 

analyses and their phylogenetic relationships are still unknown. However, all the 3 do 

not seem to belong in the Bellota group, or the Dendryphantes or the Phidippus group. 

Mburuvicha seems a little the genus Selimus by including large, hairy species, but none 

of the 3 can belong in the Bagheera group because they have plesiomorfic emboli. 

Thus, our guess is that all these 3 genera should be included in the Alcmenomorphs.  

 

44) Sebastira Simon, 1901 

Sebastira Simon, 1901 (Type species: Sebastira instrata Simon, 1901. 

 This genus has currently 3 Neotropical species with reduced embolic 

hematodocha, tubular chelicerae and swollen carapaces (Fig. 99). 

 

45) Tacuna Peckham & Peckham, 1901 

Tacuna Peckham & Peckham, 1901 (Type species: Tacuna delecta Peckham & 

Peckham, 1901). 

The genus Tacuna has been revised by Galiano (1995) and includes 4 species with 

modified female genitalia (posterior pocket of epigynum split into two) and swollen 

carapace (Fig. 100). In fact, it could be related to Sebastira. 

 



 140

 

Fig. 99 – Sebastira instrata, male, dorsal view. 

 

Fig. 100 – Tacuna delecta: a) male palp, ventral view; b) epigynum, ventral view, 

clarified; c) carapace, dorsal view. Source: Galiano, 1995. 

a                              b             c 
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46) Mburuvicha Scioscia, 1993 

Mburuvicha Scioscia, 1993 (Type species: Mburuvicha galianoae Scioscia, 1993). 

 Mburuvicha is monotypic and its type species, despite larger and hairier, 

resembles a little Admirala mordax. Mburuvicha could be related to the Admirala group 

because of its similarities with the large Admirala mordax. 

 

Fig. 101 – Mburuvicha galianoae: male palp, retroventral, ventral and retrolateral 

views; epigynum, ventral view. Source: Scioscia, 1993. 
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A brief discussion on morphology evolution 

Morphological data are important not only for a more comprehensive phylogeny, 

but also for a deeper understanding of the spiders’ evolution (Maddison, 1996b). Our 

choice to use only DNA data, however, was based on the lack of morphological 

characters in the subfamily and on the speed by which molecular characters may be 

gathered. We would have preferred to join our molecular data to a complete 

morphological matrix, but enough morphological data are not available for a formal 

analysis of Dendryphantinae. 

Even without a formal matrix, some main characters can be optimized on our 

topology, which can help us understand the groups. 

 

Morphological Characters in Dendryphantinae 

Male chelicerae 

 We still do not know the role of the carina along the dendryphantine male 

chelicerae, but our results support it as a synapomorphy for the group. Also, the 

elongate male chelicera seems to be itself a synapomoprhy for Dendryphantinae. Unlike 

other salticid lineages, dendryphantines show ritualistic patterns in male-male conflicts 

that seldom end in death (pers. obs.). These rituals involve the measuring of chelicerae 

and legs between males. The elongate chelicerae in males could have evolved to 

propitiate these patterns in this marpissoid group, as it appears to be the case in other 

salticid lineages (e.g. Salticus). No other marpissoid has elongate chelicerae in males. In 

fact, the only modification found in other marpissoid groups is a frontal depression on 

male chelicerae of synagelines, whose function (if other than sexual) is unknown. 

Despite the function of the dendryphantine carina is also unknown, a possible 

explanation would be the fact that additional edges along tubular structures make them 



 143

more resistant against foldind. This carina could theoretically allow a decrease of the 

thickness of the chelicerae exoskeleton, making then lighter and allowing their further 

elongation. 

 Although elongate male chelicerae are common and present in almost every 

genus of the subfamily, it is more dimorphic in some Hentzia, Metaphidippus, Lurio 

and in the “Superchelicerates”. If the topology of the major rules consensus of the trees 

sampled in the 4 partition analysis (Fig. 25) is close to the correct, we could say that the 

elongate, divergent chelicerae present in species of Ramboia, Parnaenus and in the 

Bagheera group are homologous (Fig. 102). 

 

Fig. 102 – Male of “Superchelicerates”, showing divergent chelicerae: a) Ramboia sp.; 

b) Parnaenus cuspidatus; c) Messua gr. limbata. Source: Scioscia, 1997 (b). 

 

Male palp 

Early works on salticid systematics and phylogenetic relationships used to put 

much emphasis on the general form of the body (and distances/ratios among eyes), 

using it to delimit large groups (e.g. Simon, 1901, 1903), as well as to assign American 
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species into European genera, such as Icius Simon, Pseudicius Simon and Habrocestum 

Simon (e.g. Peckham & Peckham, 1909). However, as more attention was paid to 

genitalic characters later in the 20th century (e.g. Prószyński, 1976), it became clear that 

the New World species were misplaced in these Old World genera and that the use of 

genitalic structures was more reliable for systematics. 

As an exception to the rule of palp/epigynum-based genera, dendryphantines 

have a basic palp conformation (Fig. 103a) that can be found throughout the phylogeny. 

This basic form is a reduction of the spiral embolus present in the Supermarpissoida 

(Fig. 104) and is a synapomorphy for Dendryphantinae. Some genera, on the other 

hand, include the basic conformation and much evolved palps (e.g. Lurio). The embolus 

seems to have changed from the basic plesiomorfic conformation (103a) to the 

Bagheera group conformation (103f) in Anicius (+ Hentzia), in Zygoballus and in the 

Bagheera group itself. The hidden elongation of the embolus from the Bagheera group 

conformation (103f) underneath the tegulum (103h-i) is typical for the Hentzia 

(+Anicius) and Zygoballus. Its elongation (103f) over the embolic hematodocha and 

tegulum (103g) happens within the genus Bagheera and within the genus Gastromicans. 

The dislocation of the elongate embolus towards the retrolatral side (103b) is much 

more common than to the prolateral side (103f) within the dendryphantines. It happens 

in the genera Macaroeris, Mabellina, Cerionesta, Fritzia, Chirothecia, Alcmena, 

Ashtabula, Tacuna, Paradamoetas, Ramboia, Parnaenus, within Lurio, within Bellota, 

within Sassacus, and slightly in Eris and within Admirala. Its further elongation (103b) 

under the embolic hematodocha and tegulum (103d-e) happens in Ashtabula, Parnaenus 

and within Lurio, while its further elongation (from 103b) over the embolic 

hematodocha and tegulum or beside them (103c) happens in Macaroeris, Mabellina, 

Cerionesta, Fritzia, Chirothecia, Alcmena and within Ramboia. Despite the 
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conformation in Fig. 103f seems to be a synapomorphy, at least, for the Bagheera 

group, the one in Fig. 103b does not appear as a clear synapomorphy for any clade 

larger than a genus. 

For dendryphantines, it is becoming clear that genital evolution cannot be the 

base for classification. All the main diversity in palp structures within the subfamily 

rely on modifications of a single structure, the embolus (Fig. 103). Unlike the rest of 

salticid modern classification, we need to go back in time and check on structures other 

than the palp/epigynum to help us classify and identify dendryphantine groups. 

 

Fig. 103 – Hypothetical evolution among male palps within dendryphantines, showing 

types and degrees of embolus elongation in different lineages. Colors indicate 

functional tegulum (pink), embolic hematodocha (purple) and reduced spiral of embolus 

(red).  
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Fig. 104 – Evolution of embolus within the Supermarpissoida and reduction of spiral 

embolus in the dendryphantines, based on our analyses and previous results by 

Maddison & Needham, 2006. Drawing source: Benjamin, 2004 (Ballus), Galiano, 1986 

(Descanso), Galiano, 1963 (Itata). 

 

 Differently from the male palp, whose few modifications rely on the length of 

the embolus, which could be driven by sexual selection, becoming longer and longer, 

carapace and male chelicerae seem to have characters that need to be explored in the 

future for the further understanding of dendryphantine systematics/phylogeny. 

 

Major epigynum evolutionary changes within the dendryphantines 

Unlike carapace, male chelicerae and, to a certain degree, the male palp, 

epigynum in most dendryphantine lineages does not have characters that could help us 

with the phylogeny and classification of the group. Occuring throughout the phylogeny 

is a basic conformation of epigynum that may be a synapomorphy for the subfamily.  
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Fig. 105 – Evolution of the epigynum within the dendryphantines, showing the cursive 

X configuration of the copulation ducts, a possible synapomorphy for the subfamily 

(based on topology found in our analyses). Drawing source by species: Richman, 1989 

(H. footei); unpublished by W. Maddison (M. nidicolens); unpublished by W. Maddison 

(P. monticola); Jastrzebski, 1997 (H. phuntsholingensis); unpubliched by W. Maddison 

(R. geniculata); unpublished by W. Maddison (Z. rufipes); Galiano, 1963 (S. iris); 

unpublished by W. Maddison (M. limbata). 

 

This conformation can be described as the copulation ducts forming a cursive X 

( , Fig. 105) and it seems to exist since the most recent common ancestor for the 

dendryphantines (Fig. 105). 

 

 Within the North America group, some species have depressions extending from 

the openings of the X configuration epigynum towards the anterior portion of the 

ventral abdomen (Fig. 106b). In some others, the external edges of these depressions are 

more developed and start to cover the copulation openings (Fig. 106c-e). The edges 

covering the openings actually add a new curve to the copulation ducts (Fig. 106e). This 

changes the angle in which the embolus need to enter the opening: arriving from the 

external, lateral sides towards the middle of the abdomen in the X configuration (Fig. 

106a), the embolus needs now to enter the openings from the middle towards the lateral 

sides (Fig. 106e). 
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Fig. 106 – Hypothetical series of transformation of the epigynum openings within the 

North America group. From the X configuration that seems to be plesiomorphic for the 

dendryphantines, a new curve is formed by the lateral edges of the depressions covering 

the openings. 

 

 In some of the groups with the additional curve (Fig. 106e), the lateral edges 

form a flap that may help anchor the palp during the copula, turning the openings into 

an “S” (Fig. 6c). Our study revealed that the openings in “S”, suggested by Maddison 

(1996) as a possible synapomorphy for the subfamily, may be, in fact, a synapomorphy 

for a much less inclusive clade within the North America group (Fig. 107). 

 

 

 

 

 

Fig. 107 – Epigynum evolution within the North America group (based on the results of 

our analyses). Note that the species included in Pelegrina sensu stricto and the species 

herein transferred to Pelegrina (P. manni and P. chera) have almost the same 

configuration in the epigynum. Drawing source: Maddison, 1996, except for D. hastatus 

(unpublished drawing by Prószyński), E. militaris (Maddison, 1986) and GR098. 

a            b             c           d            e 
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Biogeography 

 Most major salticid groups are primarily restricted to one continental region 

(Maddison & Hedin, 2003a; e.g. amycoids are numerous in genera and species in the 

New World and represented in the Old World only by the genus Sitticus). This suggests 

that much of salticid diversification occurred after the separation of the continents of the 

New World and Old World (Maddison and Hedin, 2003a). 

 This is also true for the dendryphantines. Despite the fact that the subfamily 

seems to be a group originated in the American continent, where it presents a fantastic 

diversification, the Dendryphantinae has reached the Old World at least three times 

independently. Two of these invasions are probably older and were carried out by 

lineages with epiandrous fusules, namely Macaroeris and Homalattus, while the third 

seems to be a very recent invasion by an infusulate group, the genus Dendryphantes, 

who still has members in North America. 

Some clades found in our analyses show agreement with geographical areas, 

such as the South America and the North America group. Many other clades seem to 

have their distribution restricted to a smaller region. For instance, Hentzia is very 

common on the Caribbean Islands and in the USA, but is present only on the coast of 

Venezuela in South America; Phanias is restricted to North America; the genus 

Metaphidippus seems to be restricted to Central America, while the genus Admirala 

seems to be restricted to the southern portion of South America. Within the North 

America group, only Beata and species close to Nagaina/Pelegrina are found in the 

Neotropics, possibly as a reinvasion. 

All these facts could make the dendryphantines a good group for studies on 

biogeography, perhaps because of its young age; further studies on the biogeography of 

this promising group, as well as other salticids, are needed. 
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Main conclusions on the phylogeny of dendryphantines 

1) Our analyses show high support for the monophyly of Dendryphantinae and the basic 

phylogeny of larger groups within the subfamily: 

(Hentzia + Anicius (Macaroeris + Phanias (Homalattus (Rudra + Mabellina 

(Zygoballus + Alcmenomorphs + Dendryphantomorphs))))). 

 

2) The Infusulate dendryphantines (Zygoballus + Alcmenomorphs + 

Dendryphantomorphs) form a monophyletic group and is proposed as a new group. 

 

3) Both Alcmenomorphs and Dendryphantomorphs are monophyletic groups. 

 

4) Our results show that, using the sampled genes, it is easier to clarify the relationships 

among genera closer to be base of the subfamily than it is to clarify genera relationships 

in less inclusive groups. Unpublished data by Bodner and Maddison (pers. comm.), who 

are trying to data cladogeneses within the salticids, show that the clade joining the 

Infusulate dendryphantines (about 40 genera) is as old as the genus Habronattus (8-9 

million years). The Infusulate dendryphantines would represent a young clade that had a 

huge diversification in the Americas, mainly in Neotropical areas, which explain the 

apparent lack of anagenesis in some clades and the chaotic current systematics. 

 

5) The South America group of the Alcmenomorphs seems to be a monophyletic group, 

but within this clade, relationships are not strongly supported, except that of Lurio + 

Alcmena and Gen. Nov. 2 + Admirala, and relationships within the Admirala group. 
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6) The South America group has been overlooked and has several unknown lineages. Its 

revision and massive description on the neotropical fauna and their inclusion in 

phylogenetic studies are needed for the proper establishment of relationships within the 

clade. 

 

7) The Bellota group of the Dendryphantomorphs contains almost all the ant mimic 

lineages within the dendryphantines, but the relationships among them are still chaotic. 

The group needs to be revised and more properly sampled. 

 

8) Within the “Superchelicerates”, a group that may not be monophyletic, the only 

group with high posterior probabilities is the Bagheera group and some less inclusive 

clades within it. 

 

9) The relationship between the “Superchelicerates” and the North America group is not 

strongly supported. 

 

10) The North America group may form a monophyletic group. It is not certain that 

Terralonus + Ghelna should be included in the Dendryphantes group. The relationship 

between Dendryphantes and Tutelina is well supported, though. 

 

11) The Phidippus group forms a clade and the relationships among its members seem 

to be clear. The inclusion of the type species of Nagaina in phylogenetic studies is still 

wanted. 
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12) Male chelicerae carina and the elongation itself may be synapomorphies for the 

Dendryphantinae. The reduced spiral embolus is also a synapomorphy for the group. 

 

13) The epigynum opening in “S”, though, is not a synapomorphy for the subfamily, but 

for a less inclusive group within the North America group. However, the cursive X 

configuration may be a synapomorphy for Dendryphantinae. 

 

14) Biogeographically, the subfamily seems to have evolved in the Americas from an 

elongate species with stout first legs and spiral embolus such as Itata, its sister-group. 

Some clades show agreement with geographical areas, such as the South America and 

the North America group, but further studies are needed on the theme. The 

dendryphantines seem to have colonized the Old World at least three times 

independently (Macaroeris, Homalattus and Dendryphantes). 

 

15) Admirala Peckham & Peckham, 1901 and Ramboia Mello-Leitão, 1943 are 

revalidated. The following new genus-level synonymies are established: Rhene Thorell, 

1869 = Homalattus White, 1846; Zeuxippus Thorell, 1891 = Homalattus White, 1846; 

Anokopsis Bauab & Soares, 1980 = Rudra Peckham & Peckham, 1885; Rhetenor 

Simon, 1902 = Zygoballus Peckham & Peckham, 1885; Monaga Chickering, 1946 = 

Metaphidippus F.O.P.-Cambridge, 1901; Osericta Simon, 1901 = Chirothecia 

Taczanowski, 1878; Bryantella Chickering, 1946 = Alcmena C.L. Koch, 1846; 

Naubolus Simon, 1901 = Ashtabula Peckham & Peckham, 1894; Pseudopartona 

Caporiacco, 1954 = Ramboia Mello-Leitão, 1943; Avitus Peckham & Peckham, 1896 = 

Parnaenus Peckham & Peckham, 1896; Tuvaphantes Logunov, 1993 = Dendryphantes 

C.L. Koch, 1837; Poultonella Peckham & Peckham, 1909 = Tutelina Simon, 1901. 
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Conclusões finais sobre a filogenia dos dendrifantíneos 

1) Nossas análises mostram suporte para a monofilia de Dendryphantinae e para as 

relações entre os grandes grupos da subfamília: 

(Hentzia + Anicius (Macaroeris + Phanias (Homalattus (Rudra + Mabellina 

(Zygoballus + Alcmenomorfos + Dendrifantomorfos))))). 

 

2) Os dendrifantíneos infusulados (Zygoballus + Alcmenomorphs + 

Dendryphantomorphs) formam um grupo monofilético. 

 

3) Tanto os Alcmenomorfos quanto os Dendrifantomorfos parecem ser grupos 

monofiléticos. 

 

4) Nossos resultados mostram que, usando os genes analisados, é mais fácil elucidar as 

relações entre os gêneros mais próximos da base de Dendryphantinae do que entre 

gêneros de grupos menos inclusivos. Dados não-publicados de Bodner and Maddison 

(com. pess.), que estão tentando datar cladogêneses para os salticídeos, mostram que o 

clado dos dendrifantíneos infusulados (cerca de 40 gêneros) tem a mesma idade do 

gênero Habronattus F.O.P.-Cambridge (8-9 milhões de anos). Os dendrifantíneos 

infusulados representariam um clado jovem com uma enorme diversificação nas 

Américas, principalmente em áreas neotropicais, o que explicaria a aparente falta de 

anagênese em alguns dos clados e a sistemática caótica atual. 
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5) O grupo América do Sul dos Alcmenomorfos parece ser monofilético, mas relações 

dentro deste clado não têm suporte forte, exceto as relações de Lurio + Alcmena e Gen. 

Nov. 2 + Admirala, e relações dentro do grupo Admirala. 

6) O grupo América do Sul possui muitas linhagens e tem sido mal estudado do ponto 

de vista sistemático. Sua revisão e a descrição em massa da fauna neotropical, bem 

como sua inclusão em estudos filogenéticos, são necessárias para o melhor 

estabelecimento das relações filogenéticas dentro desse clado. 

 

7) O grupo Bellota dos Dendrifantomorfos contém quase todos os dendrifantíneos 

miméticos de formiga, mas suas relações ainda encontram-se pouco estabelecidas. O 

grupo precisa ser revisado e melhor amostrado em análises cladísticas. 

 

8) Dentro dos “Superquelicerados”, um grupo que pode não ser monofilético, o único 

grupo com probabilidades posteriores altas é o grupo Bagheera e alguns clados menos 

inclusivos dentro dele. 

 

9) A relação entre os “Superquelicerados” e o grupo América do Norte não é fortemente 

suportada. 

 

10) O grupo América do Norte deve ser um grupo monofilético. A inclusão de 

Terralonus + Ghelna no grupo Dendryphantes não é certa. Entretanto, a relação entre 

Dendryphantes e Tutelina é bem suportada. 

 



 157

11) O grupo Phidippus forma um clado e as relações entre seus membros parece estar 

clara. A inclusão da espécie-tipo de Nagaina em estudos filogenéticos ainda é 

necessária. 

 

12) A carena na quelícera do macho e o próprio alongamento da quelícera parecem ser 

sinapomorfias de Dendryphantinae. A redução do êmbolo espiral também é uma 

sinopomorfia do grupo. 

 

13) A abertura do epígino em “S”, entretanto, não é uma sinapomorfia da subfamília, 

mas sim de um grupo bem menos inclusive dentro do grupo América do Norte. A 

conformação do epígino em X cursivo, entretanto, parece ser uma sinapomorfia de 

Dendryphantinae. 

 

14) Biogeograficamente, a subfamília parece ter evoluído nas Américas de um ancestral 

alongado, com pernas robustas e êmbolo espiral, como Itata, seu grupo-irmão. Alguns 

clados apresentam concordância com áreas geográficas, como os grupos América do Sul 

e América do Norte, mas mais estudos são necessários para elucidar a biogeografia dos 

dendrifantíneos, que colonizaram o Velho Mundo pelo menos três vezes 

independentemente (Macaroeris, Homalattus and Dendryphantes). 

 

15) Admirala Peckham & Peckham, 1901 e Ramboia Mello-Leitão, 1943 são 

revalidados. As seguintes novas sinonímias em nível genérico são estabelecidas: Rhene 

Thorell, 1869 = Homalattus White, 1846; Zeuxippus Thorell, 1891 = Homalattus White, 

1846; Anokopsis Bauab & Soares, 1980 = Rudra Peckham & Peckham, 1885; Rhetenor 

Simon, 1902 = Zygoballus Peckham & Peckham, 1885; Monaga Chickering, 1946 = 
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Metaphidippus F.O.P.-Cambridge, 1901; Osericta Simon, 1901 = Chirothecia 

Taczanowski, 1878; Bryantella Chickering, 1946 = Alcmena C.L. Koch, 1846; 

Naubolus Simon, 1901 = Ashtabula Peckham & Peckham, 1894; Pseudopartona 

Caporiacco, 1954 = Ramboia Mello-Leitão, 1943; Avitus Peckham & Peckham, 1896 = 

Parnaenus Peckham & Peckham, 1896; Tuvaphantes Logunov, 1993 = Dendryphantes 

C.L. Koch, 1837; Poultonella Peckham & Peckham, 1909 = Tutelina Simon, 1901. 
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