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and with the apex (FT tooth) strongly curved towards 
the venter. Movable fi nger MP tooth pronounced, mark-
edly higher than MM; MM tooth approximately as broad 
as high, triangular. Chelicera, prolateral surface with 
carpet-like fi eld of promedial (pm) setae covering the 
distalmost third of manus. Flagellum drop-like, mod-
erately infl ated posteriorly and medially, with dorsal 
margin straight on lateral aspect; ventral margin slightly 
sinuous. Flagellum with conspicuous spicules along 
prodorsal margin, increasing in length anteriorly such 
that the apex is coated with long spicules; apex of the 
fl agellum reaching two thirds of the mucron from the 
base; apex very broad.
Female: Metric data in Table 2. Similar to males but larg-
er in size. Chelicera on lateral aspect, fi xed fi nger high-
est elevation at level of FD tooth. Fixed fi nger robust, 
markedly curved towards the venter. Movable fi nger MP 
tooth moderately higher than MM tooth; movable fi nger 
retrolateral carina similarly developed to that of male.

Variation. All the chelicerae of males (n = 14 cheli-
cerae), females (n = 6) and juveniles (n = 12) were con-
fi rmed to lack the fi xed fi nger FSD tooth.

Distribution. Gaucha avexada sp.nov. is known from 
Jaborandi and São Félix do Tocantins, respectively in the 
states of Bahia and Tocantins, Brazil (Fig. 5).

5.1.2.2. Gaucha eremolembra sp.nov.
Figs. 2C,D, 5, 22, 23; Table 2

Type material. Holotype: male from BRAZIL: Minas Gerais: 
Januária, Parque Nacional Cavernas do Peruaçu, 15°01′40″S 
44°15′11″W, vii.2009, R.S. Recoder & M. Teixeira Jr. (UFMG 
15923). Paratypes: same data as holotype, 4 males, 2 females 
(UFMG 15924), 3 males, 2 females (UFMG 19271).

Additional material examined. BRAZIL: Minas Gerais: Ja nu-
ária, Rio Pandeiros, 15°28′01.42″S 44°16′57.54″W, v.2002, F. Leite, 
1 male (UFMG 5900).

Fig. 21. Gaucha avexada sp.nov., chelicerae. A,B: Right chelicera of female paratype [MZUFBA(ARC)0044]. A: Retrolateral aspect. 
B: Prolateral aspect. C – F: Right chelicera of male paratype [MZUFBA(ARC)0044]. C: Retrolateral aspect. D: Prolateral aspect (under 
SEM). E: Flagellum. F: Ibid. (under SEM). Scale bars: 0.5 mm (A – D); 0.2 mm (E – F).
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Derivatio nominis. The specifi c epithet is inspired in the 
shape of the chelicerae of males, particularly of the fi xed 
fi nger mucron, which reminds us of the stilet-like distal 
shape of the fi xed fi nger of some North American male 
eremobatid solifuges. The name is formed by part of the 
family-group name stem, ‘Eremo,’ and the Portuguese 
word for ‘remind,’ ‘lembra’.

Differential diagnosis. Males of Gaucha eremolembra 
sp.nov. can be recognized from other species in the ibi­
rapemussu group by having the fi xed fi nger mucron 
remarkably long, thin and straight (stilet-like) (Fig. 
23C – E); FM and FD teeth of small size (Fig. 23C); fi xed 
fi nger prodorsal carina straight on dorsal view, not bent 

laterally; MM tooth larger than MSM (Fig. 23C,D); fl a-
gellum with apex very narrow and conspicuous spicules 
along prodorsal margin (Fig. 23E,F).

Description. Male: Metric data in Table 2. Color: On 
80% ethanol-preserved specimens. Propeltidium base 
color yellowish brown, with brownish median area with-
out well-defi ned borders which is surrounded by white 
pigment interspersed; ocular tubercle brownish, darker 
around the eyes. Chelicerae with manus predominantly 
brownish with a few lighter areas; fi ngers reddish. Meso-, 
metapeltidium, and dorsal surface of opisthosoma with a 
three-dark-band design typical of the family: tergites with 
median, longitudinal brown band, and paired, thinner lat-

Fig. 22. Gaucha eremolembra sp.nov. A: Male holotype, habitus, dorsal aspect (UFMG 15923). B: Male holotype, propeltidium and 
chelicerae, dorsal aspect. C: Ibid. for female paratype (UFMG 19271). D: Male holotype, opisthosoma, lateral aspect. E: Male holotype, 
opisthosoma, 3rd and 4th post-genital sternites. Scale bars: 2 mm (A); 1 mm (B – D); 0.2 mm (E).
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eral whitish bands, the latter with some brown pigment in-
terspersed; pleural membranes with sub-dorsal black and 
sub-ventral white bands; white band of opisthosomal pleu-
ral membrane with black marks surrounding the socket of 
most setae, and black pigment along the inter-segmental 
transversal vertices especially on posterior half; sternites 
base color yellowish, with lateral margins conspicuously 
darkened especially on two/three posteriormost sternites, 
and preanal sternite entirely dark; anal plate dark except 
for dorsal white regions. Ventral aspect of prosoma uni-
formly yellowish; sternum lighter than coxae. Pedipalps 
and legs brownish especially on dorsal and prolateral 
surfaces, lighter on ventral and retrolateral surfaces; pe-
dipalp with telotarsus and distal half of basitarsus darker 
than the rest of pedipalp. Malleoli predominantly whit-
ish, often with distal margin darkened. Chelicera: Fixed 
fi nger with FP, FM and FD primary teeth, none notice-
ably elongated, the latter smaller such that FP  ≈  FM > FD. 
Fixed fi nger FSD secondary tooth absent. Fixed fi nger 
prodorsal carina predominantly straight; mucron remark-

ably long, thin and straight (stilet-like). Movable fi nger 
MP tooth pronounced, moderately higher than MM; MM 
tooth approximately as broad as high, sharpened. Cheli-
cera, prolateral surface with carpet-like fi eld of promedial 
(pm) setae covering the distalmost quarter of manus. Fla-
gellum moderately infl ated posteriorly and medially, with 
dorsal margin curved on lateral aspect; ventral margin 
slightly sinuous. Flagellum with moderate-sized spicules 
along prodorsal margin only; apex of the fl agellum reach-
ing about midway between the apex of the mucron and 
FD tooth; apex very narrow and with evident spicules.
Female: Metric data in Table 2. Similar to males but larg-
er in size. Chelicera on lateral aspect, fi xed fi nger high-
est elevation at level of FD tooth. Fixed fi nger robust, 
markedly curved towards the venter. Movable fi nger MP 
tooth moderately higher than MM tooth; movable fi nger 
retrolateral carina more distinct than in male.

Variation. All the chelicerae of males (n = 18 chelicerae) 
and females (n = 8) were confi rmed to lack the fi xed fi n-

Fig. 23. Gaucha eremolembra sp.nov., chelicerae. A,B: Right chelicera of female paratype (UFMG 19271). A: Retrolateral aspect. 
B: Prolateral aspect. C – F: Right chelicera of male paratype (UFMG 19271). C: Retrolateral aspect. D: Prolateral aspect (under SEM). 
E: Flagellum. F: Ibid. (under SEM). Scale bars: 0.5 mm (A – D); 0.3 mm (E); 0.2 mm (F).
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ger FSD tooth. One female chelicerae had a small process 
resembling the FSD tooth; however, it is placed right on 
the trunk of FD (and not between FM and FD) so it is 
considered an abnormality of such tooth in that specimen.

Teratology. In one male specimen (UFMG 15924), the 
fi xed fi nger of the right chelicera is markedly shorter than 
the movable fi nger, and the fl agellum and some teeth are 
lacking (including FP). The specimen’s left chelicera is 
normal.

Distribution. Gaucha eremolembra sp.nov. is known 
from Parque Nacional Cavernas do Peruaçu and Rio Pan-
deiros, Januária, Minas Gerais, Brazil (Fig. 5).

Notes. The specimen from Rio Pandeiros is lighter than 
the specimens from the type locality. No other morpho-
logical differences were identifi ed and both populations 
are considered to belong to the same species.

5.1.2.3. Gaucha ibirapemussu (Carvalho et al., 2010) 
comb.nov.
Figs. 2A,B, 5, 24, 25; Table 2

Mummucia ibirapemussu Carvalho, Candiani, Bonaldo, Suesdek & 
Silva, 2010: 21 – 30, fi gs. 2 – 27.

Mummucia ibirapemussu: Botero-trujillo 2014: 330; Bird et al. 
2015: 76.

Fig. 24. Gaucha ibirapemussu (Carvalho et al., 2010) comb.nov. A: Male, habitus, dorsal aspect. B: Male, propeltidium and chelicerae, 
dorsal aspect. C: Ibid. for female paratype [MPEG(Sol)000012]. D: Male paratype, opisthosoma, lateral aspect [MPEG(Sol)000014]. 
E: Male paratype, opisthosoma, 3rd and 4th post-genital sternites [MPEG(Sol)000014]. Scale bars: 2 mm (A); 1 mm (B – D); 0.2 mm (E).
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Mummucia anaityaia: Used by CarvalHo et al. (2010: fi g. 29) (as 
M. anaityaia) (nomen nudum).

Mummucia tyaiassu: Used by CarvalHo et al. (2010: fi g. 29 [leg-
end]) (nomen nudum).

Type material. Holotype (not examined): male from BRAZIL: 
Piauí: Guaribas/Caracol, Parque Nacional Serra das Confu sões, 
09°03′55″S 43°46′31″W, vi – vii.2007, P.R.R. Silva et al. [MPEG-
(Sol)05]. Paratypes (examined): same data as holotype, 1 male 
[MPEG(Sol)09], 1 female [MPEG(Sol)10], 1 male [MPEG(Sol)11], 
1 female [MPEG(Sol)12], 1 female [MPEG(Sol)13], 1 male 
[MPEG(Sol)14], 2 males [MPEG(Sol)15].
Additional material examined. BRAZIL: same data as holo-
type, 3 males (CHNUFPI 0994), 1 male (CHNUFPI 1192), 1 male 
(CHNUFPI 2053).

Revised differential diagnosis. Males of Gaucha ibi­
rapemussu comb.nov. can be recognized from other spe-

cies in the ibirapemussu group by having the fi xed fi nger 
mucron moderately long, with apex (FT tooth) directed 
towards the apex of movable fi nger (MT tooth) (Fig. 
25C,E); FM and FD teeth moderately elongated (Fig. 
25C,E); fi xed fi nger prodorsal carina straight on dorsal 
view, not bent laterally; MM tooth larger than MSM (Fig. 
25C); fl agellum with distal part very narrow and tubular 
in appearance, predominantly spicule-less on prolateral 
aspect except for moderate spicules along prodorsal mar-
gin and on apex (Fig. 25E,F).

Description. Refer to CarvalHo et al. (2010). Metric data 
in Table 2.

Variation. All the chelicerae of males (n = 19 chelicerae) 
and females (n = 3) were confi rmed to lack the fi xed fi n-
ger FSD tooth.

Fig. 25. Gaucha ibirapemussu (Carvalho et al., 2010) comb.nov., chelicerae. A,B: Left chelicera of female paratype [MPEG(Sol)000012]. 
A: Retrolateral aspect. B: Prolateral aspect. C: Left chelicera of male paratype, retrolateral aspect [MPEG(Sol)000011]. D: Left chelicera 
of another specimen, prolateral aspect (under SEM). E: Left fl agellum of male paratype [MPEG(Sol)000011]. F: Right fl agellum in another 
specimen (under SEM; from CarvalHo et al. 2010). Scale bars: 0.5 mm (A – C); 0.3 mm (D); 0.2 mm (E); 0.15 mm (F).
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Distribution. Gaucha ibirapemussu comb.nov. is known 
only from the type locality, Parque Nacional Serra das 
Confusões, Piauí, Brazil (Fig. 5).

5.1.2.4. Gaucha mauryi (Rocha, 2001) comb.nov.
Figs. 5, 26, 27; Table 2

Mummucia mauryi Rocha, in Xavier & Rocha, 2001: 129 – 131, 
fi gs. 1 – 10.

Mummucia mauryi: roCHa & CanCello 2002c: 4; Harvey 2003: 
290; Martins et al. 2004: 2362, 2372, 2373, 2374; roCHa & 
CarvalHo 2006: 166; rodrigues et al. 2007: 803; Catenazzi 
et al. 2009: 157; CarvalHo et al. 2010: 19, 21, 24, 25; Botero-
trujillo 2014: 330; Bird et al. 2015: 103; Botero-trujillo 
2016: 225.

Mummucia sp.: roCHa & CanCello 1999: 88 (as “Mummucia 
sp.n.2”).

Type material. Holotype (examined): male from BRAZIL: Ba-
hia: Ibiraba, western side of São Francisco River, 10º48′S 42º50′W, 
ii.1996, P. Rocha (MZUSP 16470). Paratypes (not examined): 
same locality as holotype, E. Xavier, ii.1996, 1 male, 1 female 
(MZUSP 15784), 2 females (MZUSP 15932); same data as hol-
otype, P. Rocha, 25.ii.1996, 1 male (MZUSP 16471), 2 males 
(MZUSP 16472); same data as holotype, E. Xavier, 11.xii.1996, 
1 male (MZUSP 16473); same data as holotype, E. Xavier, 
12.xii.1996, 1 male (MZUSP 16474).

Additional material examined. BRAZIL: Bahia: Barra, 
Vila de Ibiraba, Dunas do Médio São Francisco, 10º48′00′′S 
42º50′00′′W, 05.xii.1996, 1 female [MZUFBA(ARC)04], 1 male 
[MZUFBA(ARC)05], 1 male [MZUFBA(ARC)12], 1 male 

Fig. 26. Gaucha mauryi (Rocha, 2001) comb.nov. A: Male, habitus, dorsal aspect [MZUFBA(ARC)12]. B: Male, propeltidium and 
chelicerae, dorsal aspect [MZUFBA(ARC)12]. C: Ibid. for juvenile (female) [MZUFBA(ARC)16]. D: Male, opisthosoma, lateral aspect 
[MZUFBA(ARC)13]. E: Male, opisthosoma, 3rd and 4th post-genital sternites [MZUFBA(ARC)12]. Scale bars: 2 mm (A); 0.5 mm (B – C); 
1 mm (D); 0.2 mm (E).
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[MZUFBA (ARC)13], 1 female [MZUFBA(ARC)14], 1 juvenile 
(female) [M  ZUFBA(ARC)16].

Revised differential diagnosis. Males of Gaucha mau­
ryi comb.nov. can be recognized from other species 
in the ibirapemussu group by having the fi xed fi nger 
mucron remarkably long, with apex (FT tooth) gently 
curved towards the apex of movable fi nger (MT tooth) 
(Fig. 27C,E); FM and FD teeth exceptionally elongated 
(Fig. 27E); fi xed fi nger prodorsal carina straight on dor-
sal view, not bent laterally; MM tooth much reduced, 
smaller than MSM (Fig. 27E); fl agellum with apex very 
narrow and tubular in appearance (Fig. 27F).

Description. Refer to Xavier & roCHa (2001). Metric 
data in Table 2.

Variation. All the chelicerae of males (n = 8 chelicerae), 
females (n = 3) and juveniles (n = 1) were confi rmed to 
lack the fi xed fi nger FSD tooth.

Distribution. Gaucha mauryi comb.nov. is known only 
from the type locality, Ibiraba, Bahia, Brazil (Fig. 5).

Notes. In none of the specimens of M. mauryi comb.
nov. that we examined were there any ctenidia identifi ed 
in 1st post-genital (spiracular I) or 5th post-genital (post-
spiracular III) sternites. Several setae are broken off the 
sternites and it is possible that the ctenidia have fallen 
from these sternites.

Due to the few specimens available for study, SEM 
imaging of the chelicera of G. mauryi comb.nov. was 
not conducted. Whether spicules are present or absent 

Fig. 27. Gaucha mauryi (Rocha, 2001) comb.nov., chelicerae. A,B: Right chelicera of juvenile (female) [MZUFBA(ARC)16]. A: Retrolat-
eral aspect. B: Prolateral aspect. C – F: Right chelicera of male [MZUFBA(ARC)13]. C: Retrolateral aspect. D: Prolateral aspect. E: Detail 
of fi ngers, retrolateral aspect. F: Flagellum. Scale bars: 0.5 mm (A – D); 0.2 mm (E,F).
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in the fl agellum could not be determined by traditional 
stereomicroscopy.

5.1.3. Other material examined of unidentified 
  Gaucha species
Figs. 4, 6

The list below includes all other materials of Gaucha that 
we examined but of which the specifi c identity remains to 
be determined. Most of these samples consist of female 
or juvenile specimens only, and therefore cannot be stud-
ied in the context of the male-based species identifi ca-
tion system used in this contribution. The identity of the 

Gaucha cf. fulvipes specimens is pending clarifi cation, as 
explained above (section 5.1.1.4.) Few males are avail-
able from Uruguay, all of which belong to the fasciata 
species-group. Given the scarce number of specimens 
from that country and that some are not in good condi-
tion, we abstain from making taxonomic decisions for 
those until more material becomes available. Specimens 
from Santana do Livramento also belong to the fasciata 
species-group; these are currently undergoing additional 
studies to clarify their specifi c identity.

Gaucha cf. fulvipes: BRAZIL: Mato Grosso: Chapada dos Gui-
marães, 17.vii.2001, Rafael Carlo Francisco, 1 female (MCTP-PU-
CRS 00009 [in part]). Chapada dos Guimarães, 6 males, 2 females 

Fig. 28. Gaucha fasciata Mello-Leitão, 1924, SEM images of males (MCN). A: Leg I telotarsus. B: Ibid., detail of pore area. C: Sternal 
microsetae. D: Ibid. zoomed in. E: Ctenidia (only the curled setae-like structures, the straight ones correspond to bifi d setae). F: Ibid., api-
cal portion. Scale bars: 0.1 mm (A); 50 μm (B – C); 10 μm (D – E); 5 μm (F).
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(MCTP-PUCRS); 3 males, 1 female, 1 juvenile (MCTP-PUCRS 
00009 [in part]).
Gaucha sp.: BOLIVIA: Cochabamba: between Tocota and Aiq-
uile, 22.x.1983, A Roig, 1 juvenile (MACN-Ar). BRAZIL: Bahia: 
São Desidério, Sitio do Rio Grande, x.2009, M.A. Freitas, 1 female 
(CHNUFPI 1194). Abaíra, Mata da Tijuquinha, Serra do Barbado, 
Distrito de Catolés, 1678 m elev., 13°16′8.4″S 41°54′39.8″W, 
01.xi.2013, L.S. Carvalho & M.B. da Silva, 1 juvenile (CHNUFPI 
1193). Mato Grosso do Sul: Selviria, Cerrado, 15.iv.1989, J.L.M. 
Diniz, 1 female (MZUSP 20362). Piauí: Castelo do Piauí, ECB 
Rochas Ornamentais, 05°13′50.8″S 41°42′01.1″W, 03.xii.2005, 
F.M. Oliveira-Neto, 1 female [MPEG(SOL)03]. Rio Grande do 
Sul: Santana do Livramento, Área de Proteção Ambiental do Rio 
Ibirapuitã, Fazenda Sr. Caio, basalto, 185 m elev., 30°29′08.99″S 
55°34′35.51″W, 29.xi.2013, R. Ott, 4 males, 2 females, 4 juveniles 
(MCN-Sol-015). Viamão, Águas Claras, between Estrada da Pi-
menta and Estrada da Faxina, 1.5 km SW of the Brahma brewery 
factory (Itapuã Formation, paleodune), 63 m elev., 30°11′05.74″S 
50°52′52.60″W, xii.2014, R. Ott & R. Botero Trujillo, 2 juveniles 
(96% ethanol, MCN). URUGUAY: Lavalleja: Cerro El Penitente, 
in rocky soil, 26.x.1958, L.C. de Zolessi, 1 male (MACN-Ar). Río 
Negro: xii.1944, 2 males (MACN-Ar). Rivera: surroundings of the 
city, 25.iii.1963, C.S. Carbonell, 1 juvenile (MACN-Ar).

5.1.4.  Key to Gaucha species

1  Movable fi nger mucron of male short, with gnathal 
edge carina very prominent (Figs. 11C, 13C, 15C, 
17A, 19E); male and female cheliceral fi xed fi nger 
with or without FSD tooth (e.g., Figs. 13A, 15A), 

if present, often the size of a minute denticle (Fig. 
13C)  ..............................  2 (fasciata species-group)

1’  Movable fi nger mucron of male long, with gnathal 
edge carina moderately prominent (Figs. 21C, 23C, 
25C, 27E); male and female cheliceral fi xed fi nger 
without FSD tooth (e.g., Figs. 21A, 23A, 25A)  
 ..............................  6 (ibirapemussu species-group)

2  Fixed fi nger mucron of male with evident subtermi-
nal fl ange (Fig. 17B,D) 

  ..................................... Gaucha fulvipes comb.nov.
2’  Fixed fi nger mucron of male without subterminal 

fl ange (Figs. 11C, 13C, 15C, 19E)  .........................  3
3  Fixed fi nger of male with FP and FM teeth noticeably 

elongated, FD tooth greatly reduced (Fig. 13C) 
  ............................................  Gaucha curupi sp.nov.
3’  Fixed fi nger of male with FP, FM and FD teeth of 

average size, none noticeably elongated (Figs. 11C, 
15C, 19E)  ...............................................................  4

4  Flagellum rounded and much infl ated (Fig. 11E,F) 
  .........................................  Gaucha casuhati sp.nov.
4’  Flagellum moderately infl ated (Figs. 15E,F, 19F) 
  ................................................................................  5
5  Flagellum sub-triangular in appearance, with basal 

portion pronounced dorsally and noticeably elevated 
(Fig. 15E,F)  ...................................  Gaucha fasciata

5’  Flagellum drop-like, with basal portion moderately 
elevated and gently curved dorsally (Fig. 19F) 

  ...................................  Gaucha stoeckeli comb.rest.

Fig. 29. Gaucha curupi sp.nov., SEM images of males (MCN). A: Leg I telotarsus, pore area. B: Opisthosoma, ventral aspect showing 
ctenidia. C: Malleoli on leg IV. D: Ibid. with apical border zoomed in. Scale bars: 50 μm (A,D); 0.1 mm (B); 0.2 mm (C).
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6 	 Fixed finger FM and FD teeth of male exceptionally 
long and narrow; movable finger MM tooth of male 
greatly reduced, smaller than MSM (Fig. 27E) 

	 .......................................  Gaucha mauryi comb.nov.
6’ 	 Fixed finger FM and FD teeth of male small or mod-

erately long; movable finger MM tooth of male larger 
than MSM (Figs. 21C, 23C, 25C) ..........................  7

7 	 Fixed finger mucron of male remarkably thin and 
straight (stilet-like); FM and FD teeth of male small 
(Fig. 23C – E) ...........  Gaucha eremolembra sp.nov.

7’ 	 Fixed finger mucron of male moderately thin, with 
apex directed towards the apex of movable finger; 
FM and FD teeth of male moderately elongated 
(Figs. 21C,E, 25C,E) ..............................................  8

8 	 Flagellum with apex very broad, densely coated with 
long spicules (Fig. 21E,F); fixed finger prodorsal ca-
rina bent towards the retrolateral surface, such that 
the apex of the flagellum is placed subdorsally on the 
finger ................................. Gaucha avexada sp.nov.

8’ 	 Flagellum with apex very narrow and tubular in ap-
pearance, predominantly spicule-less (Fig. 25E,F); 
fixed finger prodorsal carina straight on dorsal view, 
not bent laterally 

	 ............................  Gaucha ibirapemussu comb.nov.

6. 	 Discussion

The count of telotarsal spiniform setae was pivotal for 
Roewer’s (1932 – 1934) classification, and many genera 
(besides Gaucha and its synonyms) were defined based 
upon these setae. Mummuciid genera have also been tra-
ditionally delimited based on the number of ‘anterior’ (or 
‘frontal’) teeth on the cheliceral fixed finger (i.e., pres-
ence or absence of the FSD tooth). Even though the latter 
character is indeed useful in the taxonomy of the fam-
ily, it does not suffice to distinguish between the seven 
genera.

Rocha & Cancello (2002a) reported considerable 
intraspecific variability in a species of Gaucha, and 
suggested that the telotarsal spination patterns are poor 
taxonomic discriminators in Mummuciidae. Even though 
these authors might have made the statement based on 
examination of specimens that were not conspecific, our 
observations on G. fasciata, G. fulvipes comb.nov. and 
G. stoeckeli comb.rest. also support these authors’ ob-
servation. In addition, direct examination performed by 
us of specimens belonging to the type species of all the 
genera currently recognized in the family, including type 
specimens of all but Mummucina, revealed that the num-
ber of spiniform setae on the telotarsi of legs is unreliable 
to distinguish between genera. The presence of 1.2.2/2.2 
spiniform setae on telotarsi of legs II and III and 2.2.2-
2/2.2 on that of leg IV is widespread in the family and 
does not provide resolution to its internal classification 
(i.e., considering its current composition). Botero-Tru-
jillo (2016: 223) reported a different count of spiniform 

setae for legs II and III of V. aguilari (i.e., 1.1.2/2.2); this 
genus, however, was not defined based on the different 
setal counts, but was rather defined based on more relia-
ble diagnostic characters (i.e., mostly from the cheliceral 
morphology). It is clear that, although within-species and 
within-specimen variations were found to be relatively 
common in Mummuciidae, deviations from standard se-
tal counts often correspond to morphological anomalies 
in individual specimens (see ‘justification for the new 
synonymies’ in section 5.1.), or are due to setae that are 
broken off.

Maury (1982: 125) reported intraspecific variability 
in the number of spiniform setae present on the telotarsi 
of the walking legs, in species belonging to four ammo-
trechid genera (both among conspecific specimens and 
within a single animal). This author recommended that 
the counts of spiniform setae should not be given high 
priority in generic differentiation. Maury’s (1982) re
commendation might have been premature, however; 
different solifuge taxa can vary widely in level of varia-
tion for a given trait. We consider that the extent to which 
the number of spiniform setae facilitates the definition of 
supraspecific solifuge taxa requires careful observations 
(e.g., thorough assessments of intra- and interspecific 
variability) in sufficiently closely-related and sufficiently 
distant taxa.

With some exceptions, solifuge species generally ex-
hibit a much conserved morphology on generic, or even 
familial level, in several body regions (e.g., legs, opistho-
soma, propeltidium). Conversely, in many (if not most) 
males, the chelicerae carry a tremendous amount of in-
formation which is of fundamental significance for the 
taxonomic identification of solifuges (e.g., Muma 1976; 
Brookhart & Cushing 2004; Bird et al. 2015). Even 
though some aspects from the cheliceral morphology of 
males and females can by captured as discrete characters 
in a data matrix for phylogenetic analyses (for example, 
chars. 0 – 13 in Appendix), it is often difficult to code con-
tinuous (metric) traits. This drastically limits the number 
of morphological characters available for taxonomic and 
phylogenetic studies. In addition, discrete (meristic) traits 
often do not suffice to capture all the taxonomically re-
vealing information in solifuges. Adding metric data 
would therefore greatly benefit solifuge systematics. Ge-
ometric morphometrics, as a tool for the study of species-
level solifuge taxonomy, has previously been explored 
and demonstrated useful (Carvalho et al. 2010). Based 
on the results obtained from the cladistic analysis here 
presented, we suggest that the implementation of shape 
configurations (e.g., in the form of landmark data as in 
this study) in conjunction with traditional characters, may 
help to untangle the taxonomy and phylogenetic relation-
ships of these animals. To date, the use of landmark data 
in solifuge taxonomy remains largely unexplored.

Brazil has a vast territory and mummuciid solifuges 
have only been recorded from very few localities. The 
southernmost known records of Gaucha are from Buenos 
Aires province (Argentina) and Rio Grande do Sul (Bra-
zil), whereas other records are from far more northern 
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localities to the east and west (Figs. 4 – 6). The inventory 
of arachnids in Brazil (as in other countries) is heteroge-
neous and large regions remain without a single record 
of any arachnid specimen. This is true even for groups 
that have been traditionally studied in more detail, such 
as spiders (Brescovit et al. 2011; Carvalho et al. 2014), 
scorpions (Porto et al. 2014) or harvestmen (Souza et 
al. 2014). With this in mind, it is reasonable to assume 
that several more species of Mummuciidae remain to be 
discovered across the Brazilian territory.
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0.	 Male chelicerae, fixed finger, position of FM, FSD 
(when present) and FD teeth: positioned at same 
level of other teeth, mound absent = 0; positioned in 
an elevated mound = 1.

1. 	 Male chelicerae, fixed finger, mucron, ventral sub-
terminal flange: absent = 0; present = 1.

2. 	 Male chelicerae, fixed finger median apical diastema 
(FMAD): absent = 0; present = 1.

3. 	 Chelicerae, fixed finger retrofondal diastema 
(FRFD): absent = 0; present = 1.

4. 	 Chelicerae, fixed finger, FSD tooth: absent = 0; pre-
sent = 1.

5. 	 Female chelicerae, fixed finger, shape of dorsal sur-
face: curved, without or with obsolete angular dor- 
sal crest = 0; with pronounced angular dorsal crest = 
1.

6. 	 Chelicerae, movable finger, MM tooth: absent = 0; 
present = 1.

7. 	 Chelicerae, movable finger, relative size of MP and 
MM teeth: MP distinctly taller than MM (sometimes 
mostly evident in male, but also in female) = 0; MP 
and MM subequal in size (in male and female) = 1.

8. 	 Chelicerae, movable finger, development of MSM 
tooth: moderately pronounced and upright (subtrian-
gular) = 0; markedly pronounced and columnar = 1.

9. 	 Male chelicerae, movable finger, size of MM tooth 
relative to MSM: MM larger than MSM = 0; MM 
much reduced, smaller than MSM = 1.

10. 	Male chelicerae, movable finger, mucron, develop-
ment of gnathal edge carina (ordered / additive): ob
solete = 0; moderately convex = 1; markedly con-
vex = 2.

11. 	 Chelicerae, movable finger, retrolateral carina: ob-
solete, represented by shallow granules on base of 
finger and edge carina on apex = 0; evident, with-
out interruption between basal granules and apical 
edge carina (mostly evident in female but also in 
male) = 1.

12. 	Female chelicerae, movable finger, mucron, devel-
opment of gnathal edge carina: obsolete, identified 
only by a sclerotized line such that the mucron is 
cylindrical = 0; evident, identified by pronounced 
angle formed by adjacent surfaces = 1.

13. 	Female chelicerae, movable finger, position of teeth: 
all teeth in basal third of finger = 0; all teeth in me-
dian third of finger = 1.

14. 	Opisthosoma, spiracular sternite I (1st post-genital 
sternite), ctenidia: absent = 0; present = 1.

15. 	Opisthosoma, spiracular sternite II (2nd post-genital 
sternite), ctenidia: absent = 0; present = 1.

16. 	Male opisthosoma, spiracular sternite II (2nd post-
genital sternite), ctenidia: filiform throughout (bare-
ly recognizable from other setae) = 0; moderately 
thickened on basal portion = 1.

17. 	Male opisthosoma, post-spiracular sternite I (3rd post-
genital sternite), ctenidia (ordered/additive): filiform 

9. 	 Appendix

List of 22 morphological characters used for the cladistic analysis of Gaucha Mello-Leitão, 1924. Standard (discrete) 
characters (chars. 0 – 19) are unordered / non-additive, and measurable on / applicable to male and female unless 
otherwise specified. Landmark characters (chars. 20, 21) describe the position of individual landmarks for estimating 
shape configurations on fixed (char. 20) and movable (char. 21) fingers of male (see Fig. 9A,B).

Table 3. Distribution of states of 20 discrete morphological characters (described in Appendix) among six outgroup and nine ingroup taxa 
of Mummuciidae included in the cladistic analysis of Gaucha Mello-Leitão, 1924.

Taxa
Characters

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Vempironiella aguilari 0 0 0 1 1 0 0 — 1 — 0 0 0 0 0 0 — [0 1] [0 1] 0

Mummucia coaraciandu 1 0 0 0 1 0 1 1 0 0 0 1 1 1 ? 1 0 0 0 1

Mummucia taiete 1 0 0 0 1 0 1 1 0 0 0 1 1 1 ? 1 0 0 0 1

Mummucia variegata 0 0 1 0 1 1 1 1 0 0 0 1 1 1 0 0 — 2 0 1

Mummucina titschacki 0 0 0 0 1 0 1 1 0 0 0 1 1 1 0 1 1 1 1 0

Mummucipes paraguayensis 0 0 0 0 1 0 1 1 0 0 0 1 1 1 1 1 0 0 0 1

Gaucha avexada sp.nov. 0 0 0 0 0 0 1 0 0 0 1 1 1 1 1 1 0 0 0 1

Gaucha casuhati sp.nov. 0 0 0 0 [0 1] 0 1 0 0 0 2 1 1 1 1 1 0 0 0 1

Gaucha curupi sp.nov. 0 0 0 0 1 0 1 0 0 0 2 1 1 1 1 1 0 0 0 1

Gaucha eremolembra sp.nov. 0 0 0 0 0 0 1 0 0 0 1 1 1 1 1 1 0 0 0 1

Gaucha fasciata 0 0 0 0 [0 1] 0 1 0 0 0 2 1 1 1 1 1 0 0 0 1

Gaucha fulvipes comb.nov. 0 1 0 0 0 ? 1 0 0 0 2 1 ? ? ? 1 0 0 0 1

Gaucha ibirapemussu comb.nov. 0 0 0 0 0 0 1 0 0 0 1 1 1 1 1 1 0 0 0 1

Gaucha mauryi comb.nov. 0 0 0 0 0 0 1 0 0 1 1 1 1 1 ? 1 0 0 0 1

Gaucha stoeckeli comb.rest. 0 0 0 0 0 0 1 0 0 0 2 1 1 1 ? 1 0 0 0 1
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at http://www.senckenberg.de/arthropod-systematics

File 1: botero&al-solifugae-gaucha-asp2017-electronicsupple 
ment.zip – Zipped file containing S1A) Complete data matrix (.tnt 
format) used in the cladistic analysis. S1B) TNT-generated trees, 
screen-printed, showing individual landmarks for the two shape 
configurations (chars. 20, 21) that change on each branch, i.e., 
apomorphies (command apo!20; apo!21;); note that landmarks are 
numbered 0 – 4 in the file, instead of 1 – 5 as in text and figures 
(i.e., landmark 0 = LM1, and so on). S1C – S1D) TNT-generated 
.svg files (commands lmbox filename.svg 0 20 line +gpl; and lmbox 
filename.svg 0 21 line +gpl;) containing landmark boxes showing 
the shape configurations of fixed (S1C) and movable (S1D) fingers 
of males of terminal taxa, and reconstructions for the internal nodes 
(HTUs, identified in Fig. 8); blue lines represent apomorphic dis-
placements of landmarks.

Zoobank registrations
at http://zoobank.org

Present article: http://zoobank.org/urn:lsid:zoobank.
org:pub:AD7976B9-C372-4C5B-88C9-EDA03696B859

Gaucha casuhati Botero-Trujillo, Ott & Carvalho, 2017: 
http://zoobank.org/urn:lsid:zoobank.org:act:33B5CC47-
82EC-455D-AF2B-8FBDB57EE818

Gaucha curupi Botero-Trujillo, Ott & Carvalho, 2017: http://
zoobank.org/urn:lsid:zoobank.org:act:3282D6B9-D70B-
4896-A7A4-259EEE5A858E

Gaucha avexada Botero-Trujillo, Ott & Carvalho, 2017: http://
zoobank.org/urn:lsid:zoobank.org:act:C4E87E06-1AB6-
4BA5-BA0D-F5A05DD78A0B

Gaucha eremolembra Botero-Trujillo, Ott & Carvalho, 2017: 
http://zoobank.org/urn:lsid:zoobank.org:act:CDC32F6A-
77A6-48E0-BA3D-796A68A6AB62

and flexible throughout (barely recognizable from 
other setae) = 0; moderately thickened on basal por-
tion and flexible = 1; markedly thickened on basal 
portion, flexible in distal portion = 2.

18. 	Male opisthosoma, post-spiracular sternite II (4th 
post-genital sternite), ctenidia: filiform throughout 
(barely recognizable from other setae) = 0; moder-
ately thickened on basal portion = 1.

19. 	Opisthosoma, pleural membranes, insertion sockets 
of setae, surrounding color: insertions surrounded 
by white pigment (visible in the blackish bands) = 0; 
insertions surrounded by black pigment (visible in 
the whitish bands) = 1.

20. 	Shape configuration estimated on fixed finger of 
male. LM1, LM3, LM4 = Type 1 landmarks; LM2, 
LM5 = Type 2 landmarks. LM1: basal starting point 
of the prodorsal carina; LM2: apex of the fixed finger 
mucron (FT tooth); LM3: basal starting point of the 
fixed finger mucron (identified by the intersection 
of the mucron and the anterior slope of FD tooth); 
LM4: intersection point between FP and FSM teeth; 
LM5: center of the retrolateral interdigital condyle 
(ric).

21. 	Shape configuration estimated on movable finger of 
male. LM2, LM3 = Type 1 landmarks; LM1, LM4 = 
Type 2 landmarks; LM5 = Type 3 landmark. LM1: 
center of the retrolateral interdigital condyle (ric); 
LM2: base of the anterior slope of the MP tooth; 
LM3: basal starting point of the movable finger mu-
cron (identified by the intersection of the mucron 
and the anterior slope of MM tooth, or MSM in V. 
aguilari); LM4: apex of the movable finger mucron 
(MT tooth); LM5: placed on ventral surface opposite 
to LM3, corresponds to the point at which a straight 
line connecting it with LM3 forms a 90º angle with a 
line connecting LM3 with LM2.


