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Abstract

Species of the genus Sadocus Serensen, 1886 are conspicuous gonyleptids that occur in Chile and Argen-
tina. Here, the genus is revised for the first time and the cladistic analysis based on morphological characters
does not corroborate its monophyly unless a phylogenetically unrelated species is excluded (explained fur-
ther on). A new classification is proposed for the seven species left in the genus and considered valid, of the
13 nominal species previously recognized. Two out of the seven valid species are considered as species in-
quirendae: Sadocus allermayeri (Mello-Leitao, 1945) [= Carampangue allermayeri Mello-Leitao, 1945] and
Sadocus nigronotatus (Mello-Leitao, 1943) [= Carampangue nigronotatum Mello-Leitao, 1943]. The follow-
ing synonymies are proposed: Sadocus bicornis (Gervais, 1849) [original combination = Gonyleptes bicornis
Gervais, 1849] is a junior synonym of Sadocus asperatus (Gervais, 1847) [= Gonyleptes asperatus Gervais,
18471; Sadocus conspicillatus Roewer, 1913, Sadocus exceptionalis (Mello-Leitao, 1946) [= Araucanoleptes
exceptionalis Mello-Leitao, 1946] and Sadocus guttatus Serensen, 1902 are junior synonyms of the valid
name Sadocus polyacanthus (Gervais, 1847) (= Gonyleptes polyacanthus Gervais, 1847]; and Sadocus calcar
(Roewer, 1913) [= Lycomedes calcar Roewer, 1913] is a junior synonym of the valid name Gonyleptes hor-
ridus Kirby, 1819. Sadocus brasiliensis Soares & Soares, 1949 is not congeneric with Argentinean/Chilean
species of the genus according to the cladistic analysis and is here synonymized with Discocyrtus catharinen-
sis (Mello-Leitao, 1923 [= Sadocus catharinensis Mello-Leitao, 1923]).
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Introduction

Harvestman systematics has advanced greatly in the last few decades, especially in the
Neotropical region, with many supraspecific groups being recently revised, such as for
example Stygnidae Simon, 1879 (Pinto-da-Rocha 1997), Sodreaninae Soares & Soares,
1985 (Pinto-da-Rocha and Bragagnolo 2010), Goniosomatinae Mello-Leitio, 1935
(DaSilva and Gnaspini 2010), Hernandariinae Serensen, 1884 (DaSilva and Pinto-da-
Rocha 2010), among others. Gonyleptidae Sundevall, 1833, the largest Neotropical
family in number of species, includes two taxonomically challenging and species-rich
subfamilies pending revision: Gonyleptinae Sundevall, 1833 and Pachylinae Sgrensen,
1884. The lack of revisions is possibly due to the considerable number of species and
their great morphological variation.

Pachylinae is the most species-rich subfamily of Gonyleptidae, and is currently
considered polyphyletic (Pinto-da-Rocha 2002; Pinto-da-Rocha et al. 2014; Benavides
et al. 2021). A phylogenetic analysis, based on molecular data (Pinto-da-Rocha et al.
2014), recovered a clade including Pachylus Koch (1839), the type genus of the sub-
family. This clade was named Pachylinae sensu stricto and includes mainly Chilean
species. This result was the first step towards the dismemberment of this large subfam-
ily into smaller monophyletic units.

The sister group of Pachylinae sensu stricto is a clade that includes the genus Sa-
docus Serensen, 1886, composed of rather large-sized (5.5-13.8 mm of dorsal scutum
length) and colorful harvestmen. Although conspicuous and relatively common in
Chilean preserved areas, it was never revised in more than 130 years of existence.
Historically (see below), the genus has been subjected to many taxonomic acts, re-
sulting in confusing species identities. One has to use poor (for modern standards),
hundred-year-old descriptions to identify a given species. In addition, similar species
are difficult to distinguish, raising doubts about their identities. Therefore, the revision
of Sadocus focuses on determining the identity of the included species, which in turn
will allow further understanding of their relationships, and more precise inferences of
their distribution and diversity (Acosta 2002). The goals of this article are also to test
the monophyly of the genus and propose a classification based on cladistic analysis.

Historical aspects of Sadocus Serensen, 1886

The history of Sadocus Serensen, 1886 can be quite confusing because many of its
species were described before the proposition of the genus. Therefore, this histori-
cal section mentions many species in different genera and subfamilies that were later
transferred to Sadocus (Kury 2003; Kury et al. 2020a, b), as explained further on in
this article.

Guérin-Méneville (1844) described the eldest species related to Sadocus, Gonyleptes
planiceps in Cuvier’s ‘Iconographie du Reégne Animal’. However, the publication of
this issue was delayed, and Gervais’ (1842) “redescription” was actually published first.
Gervais (1842) did credit the authorship of G. planiceps to Guérin-Méneville, and he
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redescribed that species in 1844. Gervais also described the next five species relevant to
Sadocus: Gonyleptus asperatus, G. polyacanthoides, and G. polyacanthus in 1847, and G.
bicornis and G. subsimilis in 1849. Butler (1873) mistakenly proposed G. subsimilis as
a senior synonym of G. polyacanthoides. A year later, Butler (1874) described Gonyleptes
Sfunestus. In 1884, Simon transferred G. planiceps to Pachylus.

In 1886, Serensen proposed the monotypic genus Sadocus, to include the type and
new species S. vitellinosulcatus. In 1899, Loman described Discocyrtus calcitrosus and
Gonyleptes platei, which are relevant to Sadocus, and transferred G. funestus to Discocyr-
tus Holmberg, 1878.

In 1902, Serensen: (i) synonymized S. vitellinosulcatus and G. platei Loman, 1899
with G. polyacanthus; (ii) created the new genus Lycomedes (without indication of a type
species), to which he transferred G. asperatus, G. bicornis, D. calcitrosus, D. funestus and
Pachylus planiceps; and (iii) described Sadocus guttatus. On that paper, Sorensen placed
these species in Gonyleptidae, but without assigning them to any subfamily. Therefore,
at the beginning of the 20* century, named species relevant to Sadocus were placed in
both Sadocus, comprising two species (S. polyacanthus and S. guttatus) and Lycomedes,
with five species (L. asperatus, L. bicornis, L. calcitrosus, L. funestus and L. planiceps).

Roewer (1913) designated L. asperatus as the type species of Lycomedes, and placed
it in the Pachylinae. In that same work, he: (i) proposed the synonymy of G. subsimilis
and L. calcitrosus with L. asperatus; (ii) described Lycomedes calcar; (iii) placed Sadocus
in the Gonyleptinae and described S. dilatatus and S. conspicillatus. In his large work of
1923, Roewer proposed Lycomedicus as a replacement name for Lycomedes, which was
preoccupied, and described as new the genus Eubalza.

Mello-Leitao (1937) described the genus Carampangue for his new species C. in-
gens, placing it in the Pachylinae, and in 1943, he described C. nigronotatum. In that
same year, Roewer (1943) described the monotypic genus Jighas for the new species
J. vastus, and placed it in the Pachylinae.

In 1945, Mello-Leitao described Carampangue allermayeri, and in the next year
(1946), he described Araucanoleptes for the new species A. exceptionalis, and placed it
in the Gonyleptinae. A few years later, Mello-Leitao (1949) synonymized /. vastus with
the older Carampangue ingens. In that same year, Soares and Soares (1949) described
Lycomedicus brasiliensis, and later, H. Soares (1968) transferred Sadocus dilatatus to
Lycomedicus. During the next 30 years, only few catalogues (Cekalovic 1968, 1976,
1985) mentioned the species related to Sadocus. 154 years after its first description,
Acosta (1996) studied the collection of type material of Pachylinae described by Roew-
er and found differences between Guérin-Méneville’s (1844) description of L. planiceps
and the redescription by Roewer (1913).

At the beginning of the 21* century (prior to this study), species relevant to Sado-
cus were placed in the following genera and subfamilies: the monotypic Araucanolepres
(Gonyleptinae); Carampangue (Pachylinae), with three species (C. allermayeri, C. ingens
and C. nigronotatum); Lycomedicus (Pachylinae), with seven species (L. asperatus, L. bi-
cornis, L. brasiliensis, L. calcar, L. dilatatus, L. funestus and L. planiceps); and Sadocus
(Gonyleptinae), with three species (S. conspicillatus, S. guttatus, and S. polyacanthus).
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Kury (2003), in his complete catalogue of New World Laniatores, proposed the
synonymy of Lycomedicus, Carampangue, and Araucanoleptes with Sadocus. Hence, Sa-
docus comprised 14 species (actually, there are entries for 15 species, but that of S. sub-
similis is clearly a mistake, which should be listed as a junior synonym under S. as-
peratus). Finally, Pessoa-Silva et al. (2020), transferred S. planiceps to Eubalta. Sadocus
hitherto was composed of 13 species (Kury et al. 2020b). In the present publication,
we accept only seven species of Sadocus as valid.

Materials and methods

Material examined belongs to the following institutions (curators in parentheses) listed
below:

AMNH  American Museum of Natural History, New York, USA (L. Prendini);

NHM The Natural History Museum, London, England (]. Beccaloni);

CAS California Academy of Sciences (Entomology), San Francisco, California,
USA (L. Esposito);

MCZ Museum of Comparative Zoology, Cambridge, Massachusetts, USA
(G. Giribet);

MNHN  Muséum National d’Histoire Naturelle, Paris, France (M. Judson);

MNR]J Museu Nacional, Universidade Federal do Rio de Janeiro, Rio de Janeiro,
Brazil (A.B. Kury);

MZSP Museu de Zoologia, Universidade de Sao Paulo, Sao Paulo, Brazil (R. Pin-
to-da-Rocha). CGPC = Carlos Nicolau Gofferjé Private Collection was
transferred to MZSP;

SMF Senckenberg Research Institute and Museum, Frankfurt am Main, Germany
(P. Jager);

UFMG Universidade Federal de Minas Gerais, Belo Horizonte, Brazil (A.]. Santos);

URMU  Museo Nacional de Historia Natural de Montevideo, Montevideo, Uru-
guay (M. Simd);

7ZMB Museum fiir Naturkunde Leibniz-Institut fiir Evolutions- und Biodiver-
sititsforschung, Berlin, Germany (J. Dunlop);

ZMUC  Zoologisk Museum Universitit Kgbenhavn, Copenhagen, Denmark

(N. Scharff).
The following abbreviations are used throughout the text, including synonymic
listings:
cat catalogue; eco ecology;
cit citation; rdesc redescription;
coll  collected; syst  systematic discussion.

desc  description;
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In the examined material:

fe female; MS A-E  penis ventral plate pairs
ma male; of macrosetae A—F.
juv  juvenile; Xy] where X is the character

number and y, the character state.

The topological nomenclature follows Acosta et al. (2007), nomenclature of in-
tegumentary ornamentation of dorsal scutum and legs, dorsal scutum outline and ven-
tral plate penial macrosetae follows DaSilva and Gnaspini (2010), Kury and Medrano
(2016) and Kury and Villarreal (2015), respectively. Nomenclature of ovipositor mor-
phology generally follows Townsend et al. (2015). We adopted the orientation of the
captured images to reference the ovipositor lobes, because we had no topological refer-
ence after detaching it. It is unlike the penis, which has a sclerotized ventral feature,
thus being easily referenced topologically. In Sadocus, we realized that leg IV is twisted
retro-laterad from the trochanter (gradually untwisting along the femur), rendering the
otherwise prolateral structures as dorsal (Fig. 3A, E). To standardize the topological no-
menclature, we opted to consider (and call) those as prolateral, despite being function-
ally dorsal (in situ). We illustrated the external morphology using a stereomicroscope
with a camera lucida and the material immersed in 70% ethanol. We prepared male and
female genitalia according to Pinto-da-Rocha (1997) to take pictures using a scanning
electron microscope (SEM) or to illustrate using a compound microscope with a camera
lucida. The generic characteristics are not repeated in the specific (re)descriptions. Only
characters differing from those of the males are listed in the female (re)descriptions. The
variation on the number of tubercles on the dorsal scutum and other parts of the body
or legs were included in the intraspecific variation. The color descriptions are based on
specimens preserved in 70% ethanol and living photograph examples presented in the
section “variation in males (or females)” under each species. Many species of Sadocus
present a white patch on the body, commonly known as a dry-mark (Kury in DaSilva
and Gnaspini 2009). It is an external serose layer of the cuticle that often forms white
patches/shapes. Distribution maps for Sadocus species were prepared using QGIS 3.10
(QGIS.org 2019). The identification key is only for males. Synonymic listings follow
Kury’s catalogue (2003), to which we add the category of its content between parenthe-
ses (see abbreviations section above). All measurements are in millimeters. We followed
the view of Kury et al. (2020a) regarding the use of the correct inflection of specific
epithets that are adjectives throughout the article to avoid inviting further confusion for
the reader. Therefore, despite Kury himself (2003) proposing the combination Sadocus
funestis (Butler, 1874), we use Sadocus funestus (Butler, 1874) as Kury et al. (2020b) in
all sections (except for synonymic listing), including the historical aspects of Sadocus.

We chose the outgroups based on available hypotheses including Pachylinae, such
as Pinto-da-Rocha et al. (2014), Hara et al. (2012) and Hara (2016). We rooted the
tree in Stygnidae (Stygnus polyacanthus (Mello-Leitao, 1923)) based on Kury (1994).
We added other taxa to account for the morphological diversity of Pachylinae sensu
stricto and its sister group.
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List of outgroups analyzed, with respective vouchers

Acanthopachylus aculeatus (Kirby, 1819) (Gonyleptidae: Pachylinae) (MZSP 76419)
Acanthoprocta conica Maury, 1991 (Gonyleptidae: Pachylinae) (AMNH)
Goniosoma varium Perty, 1833 (Gonyleptidae: Goniosomatinae) (MZSP 76421)
Gonyleptes horridus Kirby, 1819 (Gonyleptidae: Gonyleptinae) (MZSP 59820)
Metagyndes pulchella (Loman, 1899) (Gonyleptidae: Pachylinae) (AMNH)
Nanophareus polybastatus Hara, 2016 (Gonyleptidae: Pachylinae) (AMNH)
Neogonyleptes docilis (Butler, 1876) (Gonyleptidae: Pachylinae) (AMNH)
Neogonyleptes karschii (Serensen, 1902) (Gonyleptidae: Pachylinac) (AMNH)
Pachylus chilensis (Gray, 1833) (Gonyleptidae: Pachylinae) (AMNH)

Pachyloides thorellii Holmberg, 1878 (Gonyleptidae: Pachylinae) (MZSP 59880)
Roeweria bittencourti Mello-Leitao, 1923 (Gonyleptidae: Roeweriinae) (MZSP 76420)
Stygnus polyacanthus (Mello-Leitao, 1923) (Stygnidae: Stygninae) (MZSP 59951)

We include records of distribution in maps only for vials with males. We used Li-
breOffice Calc to edit the character matrix and TNT 1.0 (Goloboff, Farris and Nixon
2008) to perform an implicit enumeration search under parsimony using equal weights.
No character was ordered. We calculated Absolute and Relative Bremer support (Bremer
1994) to evaluate the support of clades using the Bremer Support Script for TNT 1.0
written by Pablo Goloboff (available at http://tnt.insectmuseum.org/index.php/Scripts/
bremer). We used Winclada 1.00.08 (Nixon 1999) to edit the tree under ACCTRAN
optimization and the notation of taxon+ proposed by Amorim (1982).

Results and discussion

Cladistic analysis

To test the monophyly of Sadocus, we used a matrix of morphological characters com-
posed of 18 taxa (13 outgroups and five ingroups) and 64 characters (Table 1). The 64
characters are distributed as follows: 18 from dorsal scutum, four from free tergites,
one from the chelicera, 23 from male legs, 17 from male genitalia, and one from col-
oration. We only included the valid Sadocus species with known males, as most of the
characters are based on armature of male leg IV and penis. The cladistic analysis result-
ed in a single most parsimonious tree (182 steps, L = 182; C.I. = 45; R.I. = 53, Fig. 1).

According to the retrieved tree, Sadocus is not monophyletic, as it excludes Sadocus
brasiliensis (Soares & Soares, 1949). Acosta (2020) first mentioned that S. brasiliensis may
not belong to this genus based on the overall distribution of the other Sadocus species.
That suspicion is corroborated here, and we propose its synonymy with the Brazilian
Discocyrtus catharinensis (Mello-Leitao, 1923) (see taxonomic notes in this species’
entry). In turn, the close relationship of D. catharinensis with Roeweria bittencourti
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Table I. List of character and character states used in the cladistic analysis. All characters of legs and

genitalia refer to male.

Character State
1 |[(DS) Ocularium (Hara 2016): 0. Divided, each eye placed onto different elevations; 1. Single.
2 |(DS) Ocularium, unpaired armature: 0. Absent; 1. Present.
3 |(DS) Ocularium, paired armature: 0. Absent; 1. Present.
4 |(DS) Anterior margin of carapace, frontal 0. Inconspicuous; i.e., straight from ocularium to anterior margin of DS in lateral view
hump 1. Conspicuous; i.e., clear elevation from ocularium to anterior margin of DS in lateral
view
5 | (DS) Mesotergum: placement of the 0. Maximum width in the middle of the mesotergum;
maximum widch 1. Maximum width placed posteriorly to the middle of mesotergum
6 | (DS) Dorsal scutum length and width ratio | 0. Wider than long; 1. Longer than wide
7 | (DS) Posterior margin, shape 0. Straight; 1. Concave; 2. Convex
8 |(DS) Area, state of fusion 0. Divided in right and left halves by a longitudinal groove between scutal areas I — 11
(even though the groove of area II slightly invades area I)
1. Divided in right and left halves by invasion of scutal area II into middle of scutal
area [.
9 |(DS) Scutal area I,paramedian armature 0. Absent or with similar sized granules; 1. With a pair of tubercles
(Hara 2016)
10 | (DS) Scutal area II, paramedian paired 0. Absent or with similar sized granules; 1. With a pair of tubercles
armature (Hara 2016)
11 | (DS) Scutal area III, paramedian paired 0. Absent or with similar sized granules; 1. With a paramedian pair of tubercles
armature (Hara 2016)
12 | (DS) Scutal area IV, presence 0. Absent; 1. Present.
13 | (DS) Scutal area IV, degree of division 0. Incompletely divided; i.c., interrupted scutal groove IV; 1. Completely divided
14 | (DS) Scutal area IV, paramedian paired 0. Absent; 1. Present.
armature
15 | (DS) Lateral margin, type of integumentary | 0. Covered with granules; 1. With tubercles, sometimes clustered
ornamentation
16 | (DS) Lateral margin, type of armature 0. Large tubercles or apophyses; 1. similar sized tubercles
17 | (DS) Posterior margin of the DS, 0. Absent; 1. Present.
paramedian armature
18 | (DS) Posterior margin of the DS, central 0. Absent; 1. Present.
unpaired armature
19 | (DS) Free tergites I, paramedian armature 0. Absent; 1. Present.
20 | (DS) Free tergites II, paramedian armature | 0. Absent; 1. Present.
21 | (DS) Free tergites II, unpaired armature 0. Absent; 1. Present.
22 | (DS) Free tergites III, paramedian paired 0. Absent; 1. Present.
armature
23 | (Chelicerae) Chelicerae, sexual dimorphism | 0. Isomorphic in both sexes
(#30, Hara 2016) 1. Large in male
24 | (Pedipalp) Tibia, type of retro-lateral apical | 0. Single; 1. Bifid
seta
25 | (Leg) Coxa IV, branch of the prodorsal 0. Single; 1. Bifid
apophysis
26 | (Leg) Coxa IV, insertion of the prodorsal 0. Almost transversal; i.e., almost 90 degrees in relation to DS main axis;
apical apophysis in relation to the DS main | 1. Oblique; i.e., more than 120 degrees in relation to DS main axis;
axis (Hara et al. 2012 ) 2. Parallel to femur IV
27 | (Leg) Coxa IV, retro-apical apophysis: 0. Absent; 1. Present.
28 | (Leg) Leg IV, torsion that begins at the 0. Untwisted; 1. Strongly twisted; i.e., prolateral features becoming dorsal in situ and
trochanter and ends at the patella gradually untwisting towards patella; 2. Strongly twisted from coxa IV towards the
patella (Fig. 3A, E).
29 | (Leg) Trochanter IV, Prolateral basal apophysis| 0. Absent; 1. Present.
(# 30 Hara & Pinto—da—Rocha 2010)
30 | (Leg) Trochanter IV, dorso-median subapical |0. Absent; 1. Present.
apophysis
31 | (Leg) Trochanter IV, prodorsal apical 0. Absent; 1. Present.

apophysis
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Character State
32 | (Leg) Trochanter IV, type of prodorsal apical |0. As a wart;

apophysis

1. As a hook-like pointed apophysis of large base, smoothly becoming pointed apically;
2. As a moderate size blunt cone;
3. As a finger shaped, robust apophysis, basal half of ca. uniform diameter

33

(Leg) Trochanter IV, retro-dorsal apical
apophysis (# 29 Hara & Pinto—da—Rocha
2010)

0. Absent; 1. Present.

34

(Leg) Trochanter IV, retro-apical armature
(Hara & PdR 2010)

0. Absent; 1. Present.

35

(Leg) Trochanter IV, type of retro-apical

armature

0. Pointed tubercle;
1. Moderate apophysis (ca. a quarter of podomere width);
2. Huge apophysis (as long as podomere width).

36

(Leg) Trochanter IV, proapical apophysis

0. Absent; 1. Present.

37

(Leg) Trochanter IV, length-width ratio
(modified from Hara 2016)

0. As long as wide; 1. Twice longer than wide; 2. Wider than long.

38

(Leg) Femur IV, curvature in dorsal view

0. Straight; 1. Sinuous

39

(Leg) Femur IV, size of granules on retro-
lateral row

0. Similar sized granules; 1. Tubercles, twice the size of granules.

40

(Leg) Femur IV, spiniform apophyses on
basal half of the retro-lateral row of granules

0. Absent; 1. Present.

4

sy

(Leg) Femur IV, the pattern of apophyses
distribution at the % basal region of the
retro-lateral row

0. Just an apophysis in the basal ¥5; 1. Growing from the median region to the

basal region; 2. Very high apophyses alternating with low apophyses; 3. Apophyses
distributed in the median region; 4. A basal apophysis and one or more in the distal %5;
5. An average apophysis; 6. Decreasing from the median region to the basal region.

42

(Leg) Patella IV, ventral row of granules

0. Similar sized granules; 1. Granules becoming tubercles or spines.

43

(Leg) Tibia IV, ventro-basal long spine

0. Absent; 1. Present.

44

(Leg) Tibia IV, size of granules on retro-
ventral row

0. Tubercles of similar sizes; 1. Granules increasing in size apically, becoming tubercles.

45

(Leg) Tibia IV, proventral row of tubercles

size

0. Tubercles of similar sizes; 1. Larger tubercles, which grows in size apically.

46

(Leg) Tibia IV, size of granules on ventral row

0. Similar sized granules; 1. Increasing in size apically.

47

(Penis) Ventral plate, shape of the distal
margin

0. Straight; 1. Slightly concave; 2. Very concave, forming a “U”.

48

(Penis) Ventral plate, basal lobes

0. Inconspicuous; 1. Conspicuous.

49 | (Penis) Ventral plate, plate format 0. Rectangular; 1. Hexagonal.
50 | (Penis) Ventral plate, number of MS C 0. Three pairs; 1. Four pairs or more.
51 | (Penis) Glans, dorsal prominence in the distal | 0. Absent; 1. Present.

region of the sac

52

(Penis) Glans, sac texture

0. Smooth and turgid; 1. Wrinkled.

53

(Penis) Glans, latero-apical region

0. Without projections; 1. With projections covering part or all of the pedestal in
lateral view.

54 | (Penis) Glans, dorsal process 0. Absent; 1. Present.
55 | (Penis) Glans, ventral process 0. Absent; 1. Present.
56 | (Penis) Ventral process, presence of stem 0. Absent; 1. Present.

57

(Penis) Ventral process, apex shape

0. As a flabellum ; 1. Tapered at the apex and rolled; 2. Flattened circular; 3. Flattened
quadrangular; 4. Fringed triangular; 5. Large rectangular; 6. Rectangular bifid; 7.
Rectangular with pointed projections.

58

(Penis) Stylus, ventral process length ratio

0. Stylus shorter than ventral process; 1. Stylus longer than ventral process.

59

(Penis) Stylus, apical lateral projections

0. Absent; 1. Present.

60

(Penis) Stylus, apex shape (DaSilva and
Gnaspini 2010)

0. Rounded; 1. With an apical back beak.

61 | (Penis) Stylus, trichomes on median apical 0. Absent; 1. Present.
region
62 | (Penis) Insertion on the glans in lateral view | 0. Ventral; 1. Median

63

(Penis) Trunk of the penis, subapical region

0. Truncated; 1. Projected on the glans

64

(Color) Carapace, presence of dry-mark

0. Absent; 1. Present.
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Figure 1. The single most parsimonious tree retrieved in the cladistic analysis representing Sadocus rela-
tionships (182 steps, L = 182; C.I. = 45; R.I. = 53). Number at the nodes are Goodman-Bremer support.
Black circles indicate unique transformations, while white circles indicate homoplastic transformations,
the arrow indicates the position of the genus Sadocus. The character number is above each circle, and the
character state is below. The characters are optimized in ACCTRAN. The character and character states

are given in Table 1, and the data matrix is in Table 2.

(Roeweriinae Brazilian species) is supported by seven synapomorphies, three of them
exclusive: hexagonal shape of the penial ventral plate [49(1)]; penial ventral process
apex tapering distally, becoming rolled [57(1)]; and penial stylus with latero-apical
projections [59(1)]. Discocyrtus catharinensis is probably a Roeweriinae especially
based on the shape of the penial ventral plate as well as the overall penial morphology.
However, we refrained further taxonomic actions as Roeweriinae diversity grows
further fueled by the dismemberment of Discocyrtus, which is currently under revision
(Kury and Carvalho 2016; Carvalho and Kury 2018, 2021).

Once we settled the issue related to S. brasiliensis, we propose a new concept of Sadocus.
Under the new definition, Sadocus is monophyletic and supported by seven synapomor-
phies, four of which are exclusive: leg IV twisted from the trochanter to patella [28(0)];
trochanter IV with a finger shaped, robust prodorsal apical apophysis, its basal half of ca.
uniform diameter [32(3)], trochanter IV twice longer than wide [37(1)] (modified from
Hara 2016); and penis ventral plate with slightly concave distal margin [47(1)]. Sadocus is
also the best supported clade of the analysis, with a high Goodman-Bremer support (4).

So far, Sadocus (represented especially by S. polyacanthus, its type species) has often
been used in cladistic analysis as outgroups (Hara et al. 2012; Hara 2016) or as an in-
group taxon of a more comprehensive analysis testing monophyly of Gonyleptidae or
Gonyleptoidea (Pinto-da-Rocha et al. 2014; Benavides et al. 2021). According to the
analyses based on morphological characters (Hara et al. 2012; Hara 2016), Sadocus is nes-



91-137 (2021)

Marilia Pessoa-Silva et al. / ZooKeys 1025

100

O OO0 40 0O 0000 o0 - A+ o0 o

O H O A d 0o OO0 0o H 40O o oo

T O o0 o0 A 4~ "4 40 0o O 0o o o

O 0O oo do 00 o0 oo O o oo oo

O OO0 O o0 OO0 000 o O o0 oo oo

O O 0O oo © o ooo 1 oo o oo

O o H A

O H O A oA O A A A o
O o 4 4o A A d 40 o = A~ A A

— N NN NN

T 0 o NN M

SO A A A A A A A A A A A A

- O 0O 0O 0 o0 OO0 0000 OO0 0o o o

oo 4o 40 9O 100 d 09O o0 oo oo

O H O A A 40 000 A 4 OO0 o0 o o

O oo oco0oo A A A0 o0 O A A A A

- O 4 0 o0 A - 40 0o - A A A
O 0O 0O 0O oo OO0 o0 oo oo o oo

O OO0 A d o OO0 000 o0 0o o oo

O O 0o N OO OO0 o000 O H A H A

O O 0O o0 oo © o d o0 oo © A Ao A o

= O A4 H 4 OO0 A4 +d4 0O 0o o o

= O A A 4 OO0 A+ o OO0 o o o

O OO0 00 o0 O H H O oo OO0 oo oo

- 0O 0 o0 49 40 d4 o = = A A A

O N o

o MmO o | I
OO0 oo A A H OO0 o - A O Ao

O 0O 0o Hdo OO0 oo o 0o o H O

O H4 4 400 " 4 A0 40 - O o Ao

TOTTOETOTITTITTITOOTOTOO00T-=-0T0TOTOTTTIOT
IT0-00€T0TTTITOOTOTOOO0TOOO0OTTITOOOTOTTTOT
0TO0OTO0OCZTTTOOTOO0OO0TOTOOO0OTTOOTTTTOTOTTITOT
1T00T0€ETOTITTTOOTOTOO0O00TOOTTOO0OO0TOTTTOT
T00TTE€ETOTITTTTOOTOTOOO0OTTOOTTOOO0OTOTTTOT
0OO0TTOTTITTTOTTTOOTOTTOTOTOOTTOTOOO0TOTOT
000T0-0002TTO0OO0O0TOTTOOTTOOTTOO0OO0TOTOTOT
C0TT0-00T00TTOO0O0000O0TTITITOTTOOO0O0TOTOTT
0¢é-00-00T00T0O000000000TTOOTOO000TOOTOT
000TOTOOO0O0OTTTOO000000TT--0T000000TTOT
00-00TTO0OO0O0O0TTOO0O00000TOOTTO0O000TOO0OTOOT
0OTTITTO0O-0TTOOTTTITOOO00000TTOOTTOO000TOTO0O0T
000TO0O-00000TOO0OO00TOO00TOO0O0TO0O000000TOTT
000TO-0TTOTOTOO000000TT--0T000TOTTTOT
0T-00-00TOTTO0O00000000TT--0TO0OTTITOTTITOT
20ZT0O0O0TOTOO0Z0000000TOTTOOTO000CTOTOOT
000TO-00TOO0OTOO00000TOTTOOTO000000TOTT
c0-00-0T00O0OTOOTTOTTOO0OTO--0T0TO0CTOO0O0TO

snqupovijod snooprs
suagu1 snoprsg

Sb.&:ﬁ snaoprs
QNENQN.N\ gh\@m.
smgpaadsy snaoprs
stsuauLps snid0s1y
14n02UI1I1q VIIMIOY
stsuayiyg snpleong

o aproiorg
1125wy sadapluosooNy
sy10p sndapluosoon
smpisvylod snawydouvps
asuaLwuL SpUSHIIN
snpriiog sadapluon
WNnLADa PUL0SOIIOT)
w0 vivosdogqruvay
snavagnov smlyovdoqrupsy
sngrupovtod snusiGg

.AUNES%JUNAH Uﬁ—umu&uﬁkﬁouv snaoprg 243 Jo w_w%—wﬁw Uﬁw:uwﬁu QY3 10§ $9IEIS 1210EIeYD JO XINEN T 3|qel



Systematics of harvestman Sadocus 101

tled in a clade mainly composed of Brazilian species. However, we have to stress that the
clade with Sadocus in Hara’s analyses is not well supported (Bremer support: 1), its sole
homoplastic synapomorphy being the proventral apical armature of tibia IV as a tubercle.
In the present analysis, we have a roughly similar outcome, as the clade including Sadocus
(Sadocus + Neogonyleptes) is sister group to a clade composed of solely Brazilian species.
This outcome differs considerably from Pinto-da-Rocha et al. (2014) or Benavides et al.
(2021): in those analyses based on molecular data, Sadocus is often retrieved closely re-
lated to Chilean Pachylinae genera. Regarding this, Pinto-da-Rocha et al. (2014) indicate
that Sadocus is in a clade with other Chilean species (Neagonyleptes karschii and Tumbesia
aculeata), which in turn is sister group to Pachylinae sensu stricto. Benavides et al. (2021)
also corroborates a close relationship of Sadocus with Chilean genera.

The sister taxon closest to Sadocus is also an unsettled issue, mainly because different
taxa are employed in those analyses. In the present analysis, Sadocus sister group is the
Chilean genus Neogonyleptes, supported by seven synapomop