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Abstract

With almost 600 species, the latest molecular phylogeny of pholcid spiders (Ebetle et al. 2018, BMC
Evolutionary Biology) more than triples the largest previously available molecular phylogeny of the fam-
ily. At the level of genera, the coverage is high (86%, i.c., 75 of the 87 named genera), and at the level of
subfamilies it is complete. The present paper is an effort to critically evaluate the implications of this phy-
logeny for pholcid systematics. The analyses largely support the division of Pholcidae into five subfami-
lies: Ninetinae, Arteminae, Modisiminae, Smeringopinae, and Pholcinae. Their compositions are largely
unchanged except that Chisosa Huber, 2000 is moved from Ninetinae to Arteminae. The positions of
Artema Walckenaer, 1837 and Priscula Simon, 1893 in this system remain dubious. Relationships among
subfamilies remain weakly supported, except for the sister group relationship between Smeringopinae
and Pholcinae. Several major clades within subfamilies are separated from each other along geographical
boundaries; for example within Modisiminae a South American clade and a Central + North American +
Caribbean clade, and within Smeringopinae a Sub-Saharan clade and a clade ranging from the Mediterra-
nean to Central Asia. Central + North American + Caribbean clades in both Ninetinae and Modisiminae
may originate from South American ancestors.
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Many taxonomic changes are suggested by the data, some of which are formally implemented herein.
Two new genera result from the splitting of Calapnita Simon, 1892 and Panjange Deeleman-Reinhold
& Deeleman, 1983, respectively: Nipisa Huber, gen. n.; and Apokayana Huber, gen. n. Nine new genera
result from splitting of Pholcus: Cantikus Huber, gen. n.; Kelabita Huber, gen. n.; Kintaga Huber, gen. n.;
Muruta Huber, gen. n.; Meraha Huber, gen. n.; Paiwana Huber, gen. n.; Pribumia Huber, gen. n.; Teran-
ga Huber, gen. n.; and Tissahamia Huber, gen. n. Two genera are newly synonymized: Platnicknia Ozdik-
men & Demir, 2009 is synonymized with Modisimus Simon, 1893; Sihala Huber, 2011 is synonymized
with Pholeus Walckenaer, 1805. Pholcus agadir Huber, 2011 is moved to Micropholcus Deeleman-Reinhold
& Prinsen, 1987, resulting in the new combination Micropholcus agadir (Huber, 2011).
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Introduction

Pholcidae is among the most species-rich spider families (World Spider Catalog
2018) and includes some of the spiders best known to the general public due to
their occurrence in houses all over the world. Large amounts of morphological, taxo-
nomic, behavioural, and biogeographic data on pholcids have been gathered and
published over the last decades (http://www.pholcidae.de). Pholcidae is emerging as
an ecologically highly diverse family that includes representatives with exceptional
morphology and behaviour (e.g., asymmetric genitalia, ocular area modifications;
highly regular webs; wrapping of prey with sticky silk; Huber and Nuneza 2015, Hu-
ber et al. 2016¢, Deeleman-Reinhold 1986a, Huber 2005b, Japyasst and Macagnan
2004), and that in some parts of the world is either extremely abundant (e.g., in East
African forests; Serensen et al. 2002) or has extreme levels of endemism (e.g., in Bra-
zil’s Atlantic Forest; Huber and Rheims 2011, Huber 2015, 2016, 2018). However,
convincing evolutionary interpretations are often impeded by insufficient phyloge-
netic resolution and by large gaps in the taxon sampling. The most recent molecular
phylogeny of Pholcidae (Eberle et al. 2018) is undoubtedly a major step forward.
Under the assumption that a good sample of taxa is possibly more important than
an increase of characters/genes (cf. Graybeal 1998, Heath et al. 2008) we more than
tripled the number of species as compared to the previous phylogeny of Dimitrov et
al. (2013); many genera and major species groups were included for the first time.
As far as the percentage of named genera included is concerned (86%), this is prob-
ably the most comprehensive molecular phylogeny of any major spider family so far.
Despite this substantial increase in taxon sampling which has greatly improved our
understanding of pholcid relationships, our tree remains a mosaic of ‘good’ and ‘bad’
parts: some nodes receive high support, others receive low or essentially no support.
Revealingly, some support values changed dramatically among preliminary analyses
of the present data. For example, unexpected clades with maximum support but con-
tradicting any other evidence (e.g., morphology) suggested the existence of paralog
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sequences. In other cases, doubts persist but we were not able to identify problems
with the molecular data. The idea of the present paper is thus to complement the
primary phylogenetic data in Eberle et al. (2018) with a detailed account of arach-
nological implications and to look not only at but also beyond support values; we
compare the molecular phylogeny with phylogenies derived from cladistic analysis
of morphological characters and other information, and distinguish between clades
that we consider a solid basis for further work and clades that we consider in need of
further phylogenetic research.

Material and methods

The trees presented here are derived from mitochondrial and nuclear gene sequences
(128, 168, 18S, 28S, CO1, H3) gathered from 597 species of Pholcidae plus 32 out-
group species representing nine entelegyne and ten non-entelegyne families. For de-
tailed specimen data, primers, lab protocols, alignment and tree inference algorithms,
see Eberle et al. (2018). The present evaluation is based on four trees resulting from
maximum likelihood analyses of data sets with varying degrees of missing data and
unstable taxa, using two algorithms (RAxML, Stamatakis 2014; IQ-TREE, Nguyen
et al. 2015). For the complete set of taxa, RAXML found the tree with the highest
likelihood while the tree inferred with IQ-TREE was in better concordance with the
known morphological evidence as suggested by cladistic analyses of morphological
data and by qualitative character assessment (detailed in the respective sections below).
Further trees were inferred with RAXML based on a reduced data set without rogue
taxa (RogueNaRok, Wilkinson 1996, Sanderson and Shaffer 2002, Aberer et al. 2013)
and on a “4+ genes” data set, including only those taxa for which four or more of the
six target genes were available.

We calculated three types of branch support values for all trees: standard boot-
strapping (SBS), rapid bootstrapping (RBS; Stamatakis et al. 2008), and Shimo-
daira—Hasegawa-like approximate likelihood ratio test (SH-like aLRT; Guindon
et al. 2010). Terminal taxa are composed of a consistent string of five variables:
(1) unique specimen code; (2) genus name, either scientific name, unique code,
or “Gen. n.” for putatively new genera; (3) species name, either scientific name or
unique code; (4) code for vial containing the specimen; (5) x's and o's, to respec-
tively clarify the presence or absence of loci in the following order: 128, 168, 188,
28§, CO1, H3.

We chose the tree from the IQ-TREE analysis for illustration and annotation be-
cause it appears more congruent with morphology. For the sake of clarity, only the
RBS support is shown here; it may reflect true support most accurately (Anisimova et
al. 2011). The same tree with all support values but without additional annotations is
available as Supplementary file, together with the trees derived from RAXML from the
complete and the two reduced, i.e., RogueNaRok, and “4+ genes” data sets.
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Figure 1. Backbone of the pholcid tree shown in Figs 2-12, derived from IQ-TREE analysis of the
complete dataset.

To avoid overloading the text with numbers, we generally refer to the RBS support
as follows: “low” (<70), “modest” (70-79), “reasonable” (80-94), “high” (95-99), or
“full” (100) support. Even though the resolution of pholcid phylogeny has improved
dramatically since 2011, the formal classification (Huber 2011b) into five subfamilies
is not changed (Figure 1). Between the taxonomic levels of subfamilies and species
we prefer to use informal names rather than tribes, subtribes, etc. Such unranked and
formally unnamed taxa are less likely to burden future work as long as several major
groups are still weakly supported and likely to change in composition or to be entirely
rejected. The word “clade” is used like monophylum; thus, a clade can consist of sub-
clades and those subclades are clades that again can consist of subclades. In general,
colours in the phylogenies have no meaning beyond supporting the visual recognition
of clades. The only exception is with Belisana Thorell, 1898, where litter and leaf-
dwelling representatives are marked with different colours. Genus and species counts
include the formal taxonomic changes herein. All measurements are in mm.

Systematic accounts

Subfamily Ninetinae Simon, 1890
Figure 2

Ninetinae Simon, 1890: 95. Type genus Ninetis Simon, 1890, by monotypy. Huber
2011b: 212.

Remarks. Ninetinae are small to tiny ground-dwelling spiders that are largely re-
stricted to arid environments (Huber and Brescovit 2003; BA Huber, unpublished
data). With only 31 described extant species, the subfamily is by far the smallest of
the five currently recognized subfamilies in Pholcidae. Ninetinae seem to be diverse
in the New World (ten named genera + about four unnamed genera; BA Huber,
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Figure 2. Ninetinae and Arteminae a Artema sp. n. “Om14” (Oman) b Gen. n. (Ninetinae) sp. n.
“Om6” (Oman) ¢ Chisosa diluta (USA) d Gen. n. (Arteminae) sp. n. “Ind82” (Sulawesi).

unpublished data) where they represent the most southern (Argentina) and most
northern (Canada) autochthonous pholcid records worldwide. Only two genera
(Ninetis Simon, 1890 and one unnamed; BA Huber, unpublished data) are known
from the Old World.

Their short legs make them superficially strikingly different from ‘typical’ long-
legged pholcids. This distinctness was recognized as early as 1893, when Eugéne Simon
classified the only ninetine species available to him in a separate subfamily “Ninet-
idinae”, as opposed to all other pholcids classified in Pholcinae (Simon 1893). Subse-
quent morphological and molecular phylogenies have partly supported this view (Hu-
ber 2000, Dimitrov et al. 2013) but never convincingly with strong support.

Our present analyses include 15 species representing eight of the eleven described
genera, originating from both the New World and the Old World (Figure 2). A sister-
group relationship between Ninetinae and all other pholcids is not supported by our
analyses. Instead, all four analyses put Ninetinae as sister to Arterma Walckenaer, 1837,
and this clade is in turn sister to all other pholcids. For reasons discussed below (under
Arteminae), we consider this relationship between Artema and Ninetinae dubious.
The conclusion here is that Ninetinae are ‘basal’, either with Artema or without, but
in any case the external relationships of Ninetinae remain unsatisfactorily resolved
and need further study.
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The monophyly of the subfamily receives high to full support in all analyses but the
composition is slightly different from previous concepts: the North American Chisosa
Huber, 2000, originally thought to be a representative of Ninetinae (Huber 2000), is
moved to Arteminae. This move is also supported by male genitalic characters (mas-
sive palpal femur; procursus with dorsal apophysis and ventral pocket) and by somatic
characters (exposed tarsal organ; reduction of epiandrous spigots; Huber 2000). An-
other genus that was previously (Huber and El Hennawy 2007, Huber 2011b) thought
to be a member of Ninetinae is Viza Huber & El Hennawy, 2007. As already suggested
in a previous analysis (Dimitrov et al. 2013), Nita is not a member of Ninetinae but
of Arteminae.

The internal relationships of Ninetinae suggested by the molecular data are dif-
ficult to evaluate: they are mostly neither supported nor contradicted by morpho-
logical data. Two details are remarkable because they suggest that South America
may not only be the most diverse region as far as Ninetinae are concerned but also
the ancestral region of the subfamily. First, the analyses fully support a monophylet-
ic North and Central American/Caribbean clade (Pholcophora Banks, 1896; Papia-
menta Huber, 2000; and unidentified taxa from Cuba and Puerto Rico; “clade 2¢”
in Huber 2011b) that is either nested among South American ancestors or is sister
to the South American /botyporanga Mello-Leitao, 1944 (with reasonable support
in the 4+ genes tree only). Based on its geographic distribution, we predict that the
Mexican Tolteca is also a member of this clade. Second, the two Old World genera
(Ninetis and an undescribed genus from Oman) are also sister taxa (with low to
modest support) and in all analyses (except for the 4+ genes analysis where Ninetis
is missing) nested among South American taxa.

Subfamily Arteminae Simon, 1893
Figure 2

Artemeae Simon, 1893: 463. Type genus Artema Walckenaer, 1837, by monotypy.
Arteminae Simon; Huber 2011b: 212.

Remarks. All our analyses exclude the name-giving genus Artema from the clade con-
taining all other Arteminae and invariably place Arzema as sister to Ninetinae (Fig-
ure 2), formally precluding the use of the name Arteminae for this clade. We do not
propose a new subfamily name for this clade but treat it as ‘other Arteminae’ because
we consider the position of Artema dubious. Artema shares with ‘other Arteminac’ a
unique pair of structures on the procursus: a ventral pocket and a dorsal apophysis.
These structures are associated with asymmetric palp insertion in both species studied
with respect to this detail [Physocyclus globosus (Taczanowski, 1874), Artema nephilit
Aharon etal., 2017: Huber and Eberhard 1997, Aharon et al. 2017]. The structures are
present in all Arteminae, even in taxa that were previously thought to be representatives
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of other subfamilies, such as Chisosa and Nita (previously in Ninetinae; see above), and
Wugigarra Huber, 2001 (previously in Modisiminae; see below) (Huber 2000, 2001,
Huber and El Hennawy 2007). By contrast, these structures are apparently absent in
all other Pholcidae. Curiously and unexplainable to us, previous molecular analyses
have supported a position of Artema among ‘other Arteminae’ (Astrin et al. 2007: fig.
1, Dimitrov et al. 2013).

Some of the 99 currently known species of Arteminae are relatively large spiders
with long, strong legs and high globose abdomens. The genus Arzema, in particular,
includes probably the largest pholcids in terms of body mass (Aharon et al. 2017).
However, tiny species that were previously assigned to Ninetinae partly because of
their size (Chisosa, Nita) are now included in Arteminae, and their ‘basal’ position in
the cladogram suggests that ancestral Arteminae may in fact have been tiny. Just like
Ninetinae, Arteminae often occur in rather dry regions, sometimes even in deserts
like the Australian 7richocyclus Simon, 1908. They have a wide distribution, but
are apparently absent from Sub-Saharan Africa and from South America (except for
“Geneve59”, a tiny undescribed species representing a new undescribed genus on
Curacao and Aruba).

The monophyly of ‘other Arteminae’ is supported in all our analysis, even though
with low support (possibly because of the dubious position of Artema, see above).
Similar to our previous analysis (i.e. except for the position of Artema; Dimitrov et al.
2013), ‘other Arteminae’ is sister to Modisiminae, with variable support (reasonable
support only in the RogueNaRok tree; in other trees, bootstrap support is low but
SH values range from 82 to 99). This sister group relationship is weakly supported
by morphology: ‘other Arteminae’ and Modisiminae lack epiandrous spigots. How-
ever, epiandrous spigots have been lost several times convergently in Pholcidae (Huber
2000, BA Huber, unpubl. data).

Internal relationships in ‘other Arteminae’ are partly resolved with reasonable
support. The data suggest a large Indomalayan-Australasian clade, including the
genera Trichocyclus and Wugigarra (Australia), Holocneminus Berland, 1942 (SE Asia
and Pacific; excluding the misplaced and highly isolated H. huangdi Tong & Li,
2009), and a new undescribed genus (without any described species; ranging from
Eastern Indonesia to the Pacific). Sister to this clade is either the New World ge-
nus Physocyclus Simon, 1893 alone or Physocyclus together with the Middle-Eastern
monotypic Nita. However, support values for any of these options are low and
morphological data do not favour (nor contradict) any of them. Finally, the ‘basal’
branches, i.e., those leading to the taxa outside the Indomalayan-Australasian clade
and Physocyclus (and Nita in the case of the IQ-TREE analysis) lead to a group
of North American and Caribbean taxa (the North American genus Chisosa be-
ing sister to a tiny undescribed species representing a new undescribed genus on
Curagao and Aruba: “Geneve59”), and to the SE-Asian Holocneminus huangdi, an
isolated species that appears misplaced also by morphological criteria (A Valdez-
Mondragén, pers. comm., Nov. 2015).
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Subfamily Modisiminae Simon, 1893
Figs 3-5

Modisimeae Simon, 1893: 484. Type genus Modisimus Simon, 1893, by subsequent
designation (Huber 2011b).
Modisiminae Simon; Huber 2011b: 216.

Remarks. Modisiminae are the typical pholcids of the humid Neotropics, where they
occupy a wide variety of microhabitats from leaf litter to high among the vegeta-
tion. This ecological variability is paralleled by a wide range of body forms, from tiny
ground-dwelling forms (e.g., Gertsch 1982, Huber and Rheims 2011) to some of the
largest pholcids with leg spans of over 15 ¢cm (e.g., Huber and Astrin 2009, Huber
2015, 2018). With currently 480 species in 24 genera, Modisiminae is one of the two
large subfamilies of Pholcidae, with several species-rich genera (e.g., Anopsicus Cham-
berlin & Ivie, 1938; Psilochorus Simon, 1893; Modisimus Simon, 1893; Mesabolivar
Gonzélez-Sponga, 1998; Carapoia Gonzilez-Sponga, 1998) and many undescribed
species.

All previous analyses have supported this group (Huber 2000, 2001, Bruvo
Madari¢ et al. 2005, Dimitrov et al. 2013), even though with minor differences in
composition. The equivalent ‘New World clade’ in Huber (2001) still included the
Australian Wugigarra, a genus that has since been moved to Arteminae (Dimitrov et al.
2013). As a result, Modisiminae is now considered to be restricted to the New World.

Our analyses all recover Modisiminae, but with very low support values. This is pos-
sibly due to the mysterious Andean genus Priscula Simon, 1893 (Figure 3) that is either
included in Modisiminae (IQ-TREE) or not (RAxML). The position of Priscula has al-
ways been considered problematic. Simon (1893) created a separate taxon “Prisculeae”
for this genus; Brignoli (1981) synonymized it with Physocyclus; the first morphologi-
cal cladistic analysis (Huber 2000) supported the position of Priscula near Physocyclus
but this result was explicitly doubted (Huber 2000: 129). In the molecular analysis
of Dimitrov et al. (2013) Priscula was excluded because the positions of the included
species varied dramatically among different types of analyses. Morphologically, Priscula
differs from (other) Modisiminae by the presence of ALS piriform gland spigots and
by the absence of a retrolateral apophysis on the male palpal coxa (Huber 2000), i.e., it
has retained plesiomorphic characters. A sister-group relationship between Priscula and
other Modisiminae appears thus plausible from a morphological point of view.

Despite the low support values, we thus consider Modisiminae (including Priscula
or not) a likely monophyletic group. Several morphological characters support Modi-
siminae (incl. Priscula): an exposed tarsal organ; the reduction of epiandrous spigots
(shared with ‘other Arteminae’; see above); and a large distance between ALE and
PME (Huber 2000). As indicated above (section Arteminae) our data weakly support
a sister-group relationship between ‘other Arteminae’ and Modisiminae.

Within Modisiminae, many support values are extremely low, and the suggested
relationships are thus unreliable (Figure 3). In addition, taxon sampling is very uneven,
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Figure 3. ‘Basal’ Modisiminae @ Gen. n., sp. n. “Br16-50” (Brazil) b Priscula andinensist (Venezuela) ¢

Gen. n., sp. n. “Br16-196” (Brazil) d Tupigea sp. n. “Br14-47” (Brazil) e Pisaboa silvae (Brazil) f Psilocho-
rus imitatus (USA) g Modisimus incertus (Cuba).

with some genera well represented (e.g., Carapoia, Mesabolivar, Modisimus), and others
poorly represented or entirely missing (see below). However, several results are consist-
ent among analyses and noteworthy for various reasons: they suggest groups that ap-
pear feasible in terms of biogeography; they suggest interesting evolutionary scenarios;
and they suggest formal taxonomic changes, some of which have been suggested before
based on morphology.

Apart from Priscula, the ‘basal’ branches within Modisiminae lead to small South
American unnamed taxa (Figure 3). In particular, the two species “Br16-44” and
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“MACN270” are both tiny, with body lengths of 0.9 and 1.3 mm, respectively. Other
‘basal’ branches lead to an unnamed Amazonian genus (“Br16-178” and “Br16-507;
body lengths: 1.5-1.8 mm) and the Atlantic Forest genus Zupigea Huber, 2000 (body
lengths: 1.3-1.9 mm; Huber 2000, Huber and Rheims 2011). This suggests a simi-
lar evolutionary scenario as proposed for ‘other Arteminae’ above, i.e., that ancestral
Modisiminae may have been small ground-dwelling species. Priscula is once again the
disturbing factor in this scenario: all known representatives of Priscula are medium-size
to large spiders (Huber 2000), possibly surpassed (as far as body mass is concerned)
by Artema only. In both Arteminae and Modisiminae, the emerging picture is one
of medium-sized forms missing or disappearing early, large forms experiencing little
subsequent changes in body shape and poor subsequent speciation (Artema: currently
eight species; Priscula: currently 17 species), and small forms diversifying dramatically
in size, shape, and numbers (‘other Arteminae’: currently 91 species; Modisiminae
without Priscula: currently 463 species).

The next branch (Figure 3; Chibchea Huber, 2000 to Pisaboa Huber, 2000) in-
cludes several South American genera, some of them diverse but poorly represented
in our analyses (e.g., Chibchea). The close relationship between Pisaboa and Waunana
Huber, 2000 was already suggested in the original descriptions of these genera (Huber
2000), even though based on highly homoplastic characters (vertical hairs on male leg
tibiae in high density; shape of apophysis on male palpal femur). A close relationship of
these two genera with Chibchea either receives very low support (IQ-TREE, RAxML)
or is not recovered (RogueNaRok); it is neither supported nor contradicted by mor-
phology. Clearly, this clade needs a much denser sampling and the addition of missing
taxa that are possibly related (e.g., Pomboa).

The next clade (Figure 3) includes all North and Central American and Caribbean
taxa, suggesting that the ancestor of this clade arrived in the region from South Amer-
ica. This scenario was explicitly rejected by Dimitrov et al. (2013) based on the sup-
posed age of the group (-120-170 Ma). However, our upcoming analysis has not been
able to confirm this age (Eberle et al. 2018; we were not able to calculate convincing
absolute ages from the data). The clade is recovered in most analyses (it is paraphyletic
in the 4+ genes tree) but always with low support (only SH values are reasonable to
high). The only geographic outlier in this clade is South American ‘Psilochorus’. North
American (‘true’) Psilochorus and South American ‘Psilochorus’ each receive high to full
support but are never resolved as sister taxa. Whether South American ‘Psilochorus are
ancestral within this large clade or represent a case of back-colonization is currently
impossible to say; the internal nodes in this clade have partly too low support to favour
a particular scenario. The inclusion of the Central American Ixchela Huber, 2000 in
this clade fits the geographic pattern and contradicts a previous speculation (in Hu-
ber 2000) that Ixchela might be close to the South American genus Aymaria Huber,
2000. In much the same way, the only Central American representative of Coryssoc-
nemis Simon, 1893 included in our analyses is placed in this group, far away from
‘true’ South American Coryssocnemis (the polyphyly of Coryssocnemis has long been
suspected: Gertsch 1971, Brignoli 1981, Huber 1998, 2000). The Cuban endemic
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genus Platnicknia Ozdikmen & Demir, 2009 is deeply nested within the large genus
Modisimus. Tt is resolved as sister to a distinctive group of Hispaniolan leaf-dwelling
representatives of Modisimus (the “leaf-dwelling species group” in Huber et al. 2010)
and synonymized below. Finally, the large genus Anopsicus (63 described species) is
poorly represented in our analyses. The three species included are all undescribed, do
not group together, and are nested among Modisimus. Since neither the type species of
Anopsicus is included nor is a potential close relative (or at least another species from
Yucatdn), the monophyly and position of Anopsicus both remain dubious.

Sister to the previous North and Central American and Caribbean clade is another
large, entirely South American clade (Figure 3, bottom). The sister-group relationship
is very poorly supported, but the monophyly of the South American clade has modest
(4+ genes) to reasonable (RogueNaRok) support. It is divided into three subclades with
reasonable to full support plus the genus Aymaria that is represented by a single species
and whose position within this clade is not convincingly resolved. The first subclade in-
cluded is here informally called the ‘Mesabolivar clade’ (Figure 4); the second subclade
is largely Venezuelan and thus called “Venezuelan clade’ (Figure 5); the third subclade
is the genus Carapoia (Figure 5).

Within the ‘Mesabolivar clade’ (Figure 4), our analyses suggest two specific rela-
tionships that are likely to have drastic taxonomic consequences. First, Litoporus Si-
mon, 1893 is nested among ‘true’ northern South American Mesabolivar. This has been
suggested before (Dimitrov et al. 2013), but that previous analysis included a single
species of Litoporus whose generic identity was uncertain (Huber et al. 2013). The pre-
sent analyses include several unambiguous (Amazonian) representatives of Litoporus.
Our data support the monophyly of Lizoporus (full support) but also its position within
Mesabolivar (reasonable to high support). Second, Mesabolivar is composed of two
sub-clades: ‘true’ northern South American Mesabolivar, and southern South American
(largely Atlantic Forest) ‘Mesabolivar’. The southern sub-clade includes the monotypic
genus Zeuia Huber, 2000 (synonymized with Mesabolivar in Huber 2018; the type
species of Zeuia is not included but a putatively closely related species: M. sepitus).
Potential formal taxonomic changes are discussed in the Taxonomy section below. The
close relationship between Oravaloa Huber, 2000 and Mesabolivar is neither supported
nor contradicted by morphological data.

The “Venezuelan clade’ (Figure 5) receives high to full support and is composed
of several genera that are either known from Venezuela only (Systenita Simon, 1893,
Stenosfemuraia Gonzalez-Sponga, 1998), from Venezuela and Trinidad and Tobago
(Coryssocnemis), or from Venezuela plus neighboring countries (Mecolaesthus Simon,
1893). A close relationship among these genera had been suspected before based on
morphology (Huber 2000), and molecular data have always supported this (Bruvo-
Madari¢ et al. 2005: 28S data and combined analysis; Dimitrov et al. 2013). Our data
suggest that Coryssocnemis may be nested within Mecolaesthus, but our taxon sampling
is weak, the topology is unstable (Systenita is either nested within Mecolaesthus or not),
and several internal nodes in the clade have low support. Formally, Coryssocnemis still
includes several obviously misplaced species: several Central American species (see
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Figure 4. Mesabolivar clade a Otavaloa lisei (Brazil) b Mesabolivar maraba (Brazil) ¢ Litoporus sp. n.
“Br16-153” (Brazil) d Mesabolivar cyaneotaeniatus (Brazil) e Mesabolivar kathrinae (Brazil) f Mesabolivar

saci (Brazil).
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