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Abstract
A new species of Cryptocellus Westwood, 1874 is described, based on males, females and all free-living immature stages.
Cryptocellus muiraquitan sp. nov. from Juruti, Pará, Brazil, is a member of the foedus group of species and probably
closely related to Cryptocellus icamiabas Tourinho & Azevedo, 2007, C. abaporu Bonaldo & Pinto-da-Rocha, 2003 and
C. simonis Hansen & Sørensen, 1904. The new species is illustrated using stereomicroscopy and scanning electron microscopy. The large diversity of integumental structures of the new species is described and compared to that of previously
studied species of Cryptocellus and Pseudocellus Platnick, 1980.
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Introduction
Ricinuleids are medium-sized arachnids that inhabit litter and soil in tropical rainforest and cave ecosystems. They
can be easily identified by the presence of a cucullus (a sclerite covering the chelicerae) and the modified
metatarsus and tarsus of the third leg of the male, forming a copulatory apparatus that transfers sperm to the female
(Harvey 2003). Although the order was once considered rare, several new species have been recognized recently
and descriptions of ricinuleids have became more frequent, with some even including all free-living stages
(Tourinho & Saturnino 2010; Valdez-Mondragón & Francke 2011; Salvatierra et al. 2013). The rich integumental
characters of species of both Pseudocellus (Talarico et al. 2005; 2006) and Cryptocellus (Salvatierra et al. 2013)
have been shown to have potential value for systematics, although a phylogenetic analysis, using genetic data, has
only been conducted for the genus Ricinoides Ewing (Murienne et al. 2013).
However, discovering a new species of Ricinulei is still considered a taxonomic event (Tourinho et al. 2010).
Several species are endemic to caves in North, Central and South America, which can be difficult to access (e.g.
Pseudocellus and Cryptocellus) while most Cryptocellus and Ricinoides Ewing, 1929 species are distributed in
remote sites in the Amazon basin and Africa, which require a significant effort to collect (Barreiros et al. 2005).
The order thus remains an obscure group, underestimated throughout its range in the New and Old Worlds. Several
species of Ricinulei are known from only a few individuals and from single localities, e.g. in Cryptocellus three
species are only known from males; seven only from females and two only from nymphs.
In this paper, we describe the male, female, larva and all nymphal stages of a new ricinuleid species from
Amazon. This species is placed in the foedus group, based on the characters of the male accessory piece of leg III.
The integumental structures previously described for other species are identified and new ones are described for the
new species. We also discuss and compare these characters with those found in C. iaci and Pseudocellus.
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Material and methods
Specimens were sampled using Winkler extraction and pitfall traps (see Pinto-da-Rocha & Bonaldo 2006) during
expeditions to Juruti, Pará state, Brazil (Fig. 1). All specimens were preserved in 80% ethanol and are deposited at
the Museu Paraense Emílio Goeldi (MPEG), Belém, Pará, Brazil (A. B. Bonaldo, curator).
The general description and morphological terminology follow Pittard & Mitchell (1972), Platnick & Shadab
(1976, 1977, 1981a, 1981b), Cokendolpher (2000) and Cokendolpher & Enríquez (2004). Terminology for the
distal tarsomeres and integumental structures follows Pittard & Mitchell (1972), Legg (1979), Talarico et al. (2005,
2006) and Salvatierra et al. (2013), including the numbering of structures used by Talarico et al. (2005, 2006) and
Salvatierra et al. (2013); numbers of structures previously used are cited in parenthesis after the numbers of figures.
Additions and modifications for existing types of sensilla and other cuticular structures are as follows:
1. Distal tarsomeres of legs I (DT I), II (DT II), III (DT III), and IV (DT IV).
2. Morphological types of integumental structures:
A. Sensilla of types: Barbed setae (BS), slightly curved seta with a barbed shaft and a plumose apex (Fig.
6G–H; type 1); Sigmoid setae with smooth shafts (SiS), straight to slightly sigmoid setae with a proximal part with
small blunt branches and a smooth distal portion, 76–120 μm in length (Fig. 6H; type 2A); Lamellar setae (LS),
curved setae with conspicuous nearly parallel running longitudinal lamellae, 63–85 μm in length (Fig. 6C–D; type
3); Long pointed-tip setae (PS), curved, long setae with pointed tip, 51–104 μm in length (Fig. 7D–E; type 8); Long
curved-tip setae (Lc) curved, long setae with fine curved tips, positioned ventrally, 52–75 μm in length (Fig. 6E, F;
type 9A); Tree-like setae (TS), very long and slightly curved plumose setae, usually present on legs, 200 μm in
length (Fig. 7C) (this type of seta was previously illustrated for Ricinoides hanseni in Legg (1976; figs. 40P–R) and
for Ricinoides karschii in van der Hammen (1979; fig. 8D)); Hook-like microtrichiae (Mic), abundant, small, hooklike microtrichiae (Fig. 7A–B).
B. Tubercles of types: Sculptured surface tubercles (ScT), small acuminate tubercles with a sculptured surface,
9–11 μm in length (Fig. 7E, F), referred to in Platnick & Shadab (1977: fig. 4) as metatarsal tubercles; Iridescent
tubercles (IT), small dome-like tubercles, with flattened and smooth apex and sculptured surface, sometimes
referred to as iridescent tubercles, diameter 15–17 μm (Fig. 7H).
New types of sensilla and tubercles for Ricinulei:
Sensilla: Sensilla with thumb-like papillae (TS), long, curved setae with conspicuous lateral bands of small thumblike papillae, 60–75 μm in length (6A–B); Thick setae with blunt tips (Tb), thick, straight setae with blunt tips
standing singly or in small clusters, usually present on internal face of genital lip, 10–15 μm in length (8D–E).
Integument: Hispid integument (HT), acuminate projections on female genital integumental surface (Fig. 8C).
Tubercles: Small dome-like tubercles (SD), small dome-like tubercles with sculptured surface, neither acuminate
nor flattened, diameter 25 μm (Fig. 7G).
All measurements are given in millimeters, unless otherwise indicated. For leg measurements, the length of
each segment, measured dorsally between the proximal and distal ends, is provided, followed by the total length of
the leg. Specimens for scanning electron microscopy (SEM) were dissected under a stereomicroscope, sonicated in
an Ultrasonic Cleaner USC 700 for 3 min, and examined under a compound microscope. If debris remained on the
cuticle, they were sonicated again using the same procedure. After cleaning, specimens were dehydrated by a
graded alcohol series, transferred to pure acetone, and critical-point dried from CO2 for 2h. The dried structures
were mounted onto a biadhesive carbon tape on an aluminum stub or, sometimes, glued to the tip of an
entomological pin. Stubs were then coated with platinum/palladium and placed in a vacuum desiccator until
examination in a Philips XL 30 scanning electron microscope under an accelerating voltage of 20kV in the Centro
de Microscopia e Microanálises (CEMM) of the Pontifícia Universidade Católica do Rio Grande do Sul (PUCRS).

Taxonomy
Family Ricinoididae Ewing, 1929
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Genus Cryptocellus Westwood, 1897
Foedus species-group (Platnick & Shadab 1977)
Cryptocellus muiraquitan sp. nov.
(Figs. 1–10)
Type material. Male holotype (MPEG 045), from Acampamento Mutum (02°36′45.7″S, 56°11′38.2″W), Juruti,
Pará, Brazil, pitfall trap, 10–12.viii.2006, D.F. Candiani & N.F. Lo-Man-Hung leg. Paratypes: 2 males (MPEG
044), same data; 1 female (MPEG 052), Sítio Barroso (02°27′41.7″S, 56°00′11.6″W), Juruti, Pará, Brazil, pitfall
trap, 06–13.ii.2007, N.F Lo-Man-Hung & J.A.P. Barreiros leg; 1 protonymph (MPEG 057), from Acampamento
Mutum (01°36′44.7″S, 56°11′39.2″W), Juruti, Pará, Brazil, Winkler extraction, 16–18.xi.2007, D.F. Candiani &
C.M. Souza leg.; Brazil, Pará, Juruti, 1 larva (MPEG 050) and 1 deutonymph (MPEG 049), Winkler extraction
from Acampamento Mutum (02°36′45.7″S, 56°11′38.2″W), 10–12.viii.2006, D.F. Candiani & N.F Lo-Man-Hung
leg.; 1 female (MPEG 048) and 1 male (MPEG 046) [used for SEM examination] from same locality, pitfall trap,
08–15.viii.2006; 1 female (MPEG 047) from Acampamento Mutum (02°36′44.7″S, 56°11′39.2″W), pitfall trap,
08–15.viii.2006, D.F. Candiani & N.F. Lo-Man-Hung; 1 deutonymph (MPEG 062), 3 larvae, 1 deutonymph and 1
tritonymph (MPEG 058), 1 protonymph and 1 deutonymph (MPEG 059), 4 larvae, 1 deutonymph and 1 tritonymph
(MPEG 060) from same locality and sampled methodology, 16–18.xi.2007, D.F. Candiani & C.M. Souza leg.; 1
tritonymph (MPEG 056) from same locality, pitfall trap, 15–22.xi.2007, D.F. Candiani & N.F Lo-Man-Hung leg.; 2
females (MPEG 061) [1 used for SEM examination] and 2 larvae (MPEG 063) from same locality, Winkler
extraction, 16–18.xi.2007, N.F Lo-Man-Hung & E.S. Santos leg.; 2 larvae and 1 deutonymph (MPEG 055) and 1
deutonymph (MPEG 054) from Platô Capiranga, Linha 168E (02°28′22.1″S, 56°12′29.4″W), Winkler extraction,
16–18.xi.2007, N.F Lo-Man-Hung & E.S. Santos leg.; 1 protonymph [used for SEM examination] (MPEG 052)
from Sítio Barroso (02°27′41.7″S, 56°00′11.6″W), Juruti, Pará, Brazil, pitfall trap, 06–13.ii.2007, N.F Lo-ManHung & J.A.P. Barreiros leg.
Etymology. The specific epithet is a noun in apposition, derived from the Tupi word muiraquitã (or mbïraki'tã,
muiraquitan) which means tree (muyrã or mbyra) knot (quitã). In Amazonian mythology it is the name of a good
luck charm, usually in shape of a small green frog, made from jade collected by women of the Icabiamas tribe (see
etymology in Tourinho et al. 2010) and given as a gift to their lovers during the Iaci party.
Diagnosis. Bluish iridescent tubercles present on prosoma (Fig. 3A, 4A), opisthosomal dorsum (more
numerous) and posterior third of opisthosomal venter (Fig. 3C, 4D). Cucullus, medially convex, forming a steep
incline (Figs. 3B, 4B); with anterior groove large, very deep and crescent shaped, almost meeting anterior margin,
ends of groove reaching lateral margins of cucullus (Figs. 3B, 4B). Opisthosomal venter with three pairs of median
pits with darker and smoother integument, containing tubercles (Fig. 2C–D). Basifemur IV with sensilla bearing
lateral rows of thumb-like papillae (TS) (Fig. 6B). Internal face of genital lip bearing straight, thick setae with blunt
tips, standing singly or in small clusters (Fig. 8B–D). DTI-IV with only one type 1 sensillum (slightly curved seta
with a barbed shaft and a plumose apex) (Figs. 6G–H). Hispid integument (HT) on female genital lip (Fig. 8C).
Description of male. General body color (in 80% ethanol) dark red, intersegmental membranes orange;
cucullus dark red, much darker anteriorly and medially (Figs. 2A, 2C, 3A–C). Surface of body entirely covered by
setae concolorous with the body. Prosoma longer than wide, with several light blue iridescent tubercles (Fig. 3A);
with both long straight and short curved setae. One pair of lateral eyes. Cucullus wider than long; densely covered
with long white setae; concave between strongly protuberant lateral lobes, only tuberculate in this concavity;
posterior border straight and lighter than rest of cucullus; anterior groove with tubercles (Fig. 3B). Chelicera:
movable finger with 9 teeth (distal longer, basal almost vestigial) (Fig. 10C). Sternal region with coxa I not meeting
tritosternum (Fig. 10A); left and right coxae II, III and IV meeting in midline (Fig. 10A). Opisthosomal tubercles
spread on lateral tergites; intersegmental membranes without tubercles or setae ventrally (Fig. 3C). Pygidium with
dorsal and ventral V-shaped notches on posterior margins. Pedipalp orange (Figs. 2C–D), without tubercles (Figs.
10B, D). Leg coxae I–II darker distally. Leg formula II>IV>III>I. Leg I as in C. abaporu, metatarsus I with small
ventral protuberance, femur I with small apophysis (Figs 3D–E). Leg III with small and round prolateroventral
apophysis on trochanter; trochanter, femur and telotarsus II as in C. abaporu; femur with numerous tubercles.
Copulatory apparatus as illustrated (Figs. 3F–G, 9A–C). Measurements: body total length, excluding pygidium,
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6.2; cucullus 0.5 long, greatest width 0.9; prosoma 2.0 long, 2.0 wide between legs II and III; opisthosoma 4.2
long; 2.5 wide near middle of tergite; leg I 1.10/ 0.65/ 1.40/ 0.80/ 0.70/ 1.10/ 0.45/ total 6.2; leg II 1.35/ 0.60/ 1.65/
1.20/ 1.40/ 1.76/ 1.44/ total 9.4; leg III 1.12/ 0.50/ 0.62/ 1.40/ 0.78/ 0.83/ 1.00/ 0.85/ total 7.1; leg IV 0.83/ 0.50/
0.62/ 1.51/ 1.00/ 1.06/ 1.08/ total 6.6.
Description of female paratype. Similar to male, except as follows. General body color (in 80% ethanol) dark
red, sometimes lighter than males (Figs. 2B, 2D, 4A, 4D). Chelicera: movable finger with 10 teeth (basal tooth
almost vestigial). Cucullus: slightly concave between lateral lobes, lateral lobes not protuberant, not convex
medially, proximal margin straight and with anterior depression lacking (Fig. 4B). Pygidium as in male (Fig. 4C).
Spermathecae as in C. iaci and C. simonis in Figs. 4E and 8A–B. Measurements: body total length, excluding
pygidium, 5.1; cucullus 0.9 long, greatest width 1.1; prosoma 2.0 long, 1.8 wide between legs II and III;
opisthosoma 3.1 long, 2.6 wide near middle tergite; leg I 1.00/ 0.50/ 1.25/ 0.75/ 1.00/ 1.13/ 0.50/ total 7.13; leg II
1.30/ 0.80/ 2.00/ 0.90/ 1.60/ 1.90/ 1.70/ total 10.20; leg III 1.20/ 0.52/ 0.70/ 1.44/ 0.40/ 1.16/ 0.90/ 0.98/ total 7.3;
leg IV 1.01/ 0.62/ 0.78/ 1.56/ 0.62/ 1.10/ 1.17/ 1.01/ total 7.87.

FIGURE 1. Satellite image of the type locality of Cryptocellus muiraquitan sp. nov., Juruti, Pará state, Brazil. Round symbols
on the map indicate the collecting sites.

Description of larva. Carapace, cucullus and opisthosoma wider than long (Figs. 5A, 5I). Cucullus, carapace,
opisthosoma (dorsally and ventrally) and legs densely covered with tubercles and fine, translucent setae. Pygidium
as in male. Leg formula II>III>I. Tarsal formula 1,2,2. General body color (in 80% ethanol) pale yellow (dorsally
and ventrally) (Figs. 5A–B). Pedipalp pale yellow, except distal segment light orange (Fig. 5B). Tergites and
sternites XI–XIII with a pair of pits with granules at lateral margins (Figs. 5A–B). Measurements: total body
length, excluding pygidium, 1.6 mm; cucullus 0.37 mm long, greatest width 0.44 mm (near posterior margin);
prosoma 0.78 long, greatest width 1.00 (in middle of coxa III); opisthosoma 0.78 long, greatest width 1.25 (near
posterior margin of tergite XI); leg I 0.35 / 0.19 / 0.31 / 0.12 / 0.20 / 0.23 / 0.12 / total 1.52, leg II 0.43 / 0.15 / 0.54
/ 0.19 / 0.35 / 0.46 / 0.50 / total 2.62; leg III 0.31 / 0.15 / 0.18 / 0.37 / 0.09 / 0.28 / 0.25 / 0.25 / total 1.88.
Description of protonymph. Carapace, cucullus and opisthosoma slightly wider than long (Figs. 5C, 5J).
Cucullus, carapace, opisthosoma (dorsally and ventrally) and legs densely covered with tubercles and fine,
translucent setae. Pygidium as in male. Leg formula II>IV>III>I. Tarsal formula 1,4,3,2. General body color (in
80% ethanol) light orange (dorsally and ventrally) (Figs. 5C–D). Pedipalp light orange, distal segment darker (Fig.
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5D). Tergites and sternites XI–XIII with a pair of pits with granules on lateral margins (Figs. 5C–D).
Measurements: body total length, excluding pygidium, 3.0; cucullus 0.5 long, greatest width 0.6 (near posterior
margin); prosoma 1.0 long, greatest width 1.25 (in middle of coxa III); opisthosoma 2.0 long, greatest width 2.0
(near posterior margin of tergite XI); leg I 0.4 / 0.18 / 0.37 / 0.18 / 0.28 / 0.34 / 0.19 / total 1.94, leg II 0.56 / 0.25 /
0.78 / 0.37 / 0.50 / 0.53 / 0.56 / total 3.55, leg III 0.44 / 0.19 / 0.25 / 0.50 / 0.20 / 0.37 / 0.25 / 0.31 / total 2.51; leg
IV 0.40 / 0.25 / 0.25 / 0.50 / 0.18 / 0.37 / 0.40 / 0.25 / total 2.60.

FIGURE 2. Habitus of Cryptocellus muiraquitan sp. nov. A, Male, dorsal view (scale bar = 1 mm); B, Female, dorsal view
(scale bar = 2 mm); C, Male, ventral view (scale bar = 1 mm); D, Female, ventral view (scale bar = 1 mm).
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FIGURE 3. Male of Cryptocellus muiraquitan sp. nov. A, Carapace, dorsal view (scale bar = 0.5 mm); B, Cucullus, dorsal
view (scale bar = 0.5 mm); C, Abdomen, dorsal view (scale bar = 0.5 mm); D, Right femur I, retrolateral view (scale bar = 0.2
mm); E, Right femur I, prolateral view (scale bar = 0.2 mm); F, Right leg III, retrolateral view (scale bar = 0.5 mm); G, Right
leg III, prolateral view (scale bar = 0.5 mm).
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FIGURE 4. Female of Cryptocellus muiraquitan sp. nov. A, Carapace, dorsal view (scale bar = 1 mm); B, Cucullus, dorsal
view (scale bar = 0.2 mm); C, Pygidium, dorsal view (scale bar = 0.5 mm); D, Abdomen, dorsal view (scale bar = 1 mm); E,
Spermathecae, dissected (scale bar = 0.2 mm).

Description of deutonymph. Generally similar to protonymph (Figs. 5E–F, 5K). Leg formula II>III>IV>I.
Tarsal formula 1,5,4,4. General body color (in 80% ethanol) as in protonymph but darker (Figs. 5E–F).
Measurements: body total length, excluding pygidium, 3.9; cucullus 0.59 long, greatest width 0.71 (near posterior
margin); prosoma 1.37 long, greatest width 1.56 (near posterior margin); opisthosoma 2.5 mm long, greatest width
2.5 mm (near posterior margin of tergite XII); leg I 0.70 / 0.23 / 0.63 / 0.39 / 0.46 / 0.54 / 0.19 / total 3.14, leg II
0.78 / 0.39 / 1.0 / 0.46 / 1.0 / 1.0 / 0.8 / total 5.43, leg III 0.70 / 0.26 / 0.27 / 0.80 / 0.55 / 0.60 / 0.45 / 0.50 / total
4.13; leg IV 0.50 / 0.34 / 0.37 / 0.78 / 0.49 / 0.46 / 0.58 / 0.46 / total 3.98.
Description of tritonymph. Generally similar to deutonymph (Fig. 5G–H, L). Leg formula II>IV>III>I.
Tarsal formula 1,5,4,5. Measurements: body total length, excluding pygidium, 4.15; cucullus 0.93 long, greatest
width 1.0 (near posterior margin); prosoma 1.55 long, greatest width 2.0 (near posterior margin); opisthosoma 2.6
mm long, greatest width 3.1 (near posterior margin of tergite XII); leg I 0.80 / 0.35 / 1.0 / 0.45 / 0.80 / 0.85 / 0.40 /
total 4.65, leg II 1.0 / 0.50 / 1.56 / 0.70 / 1.09 / 1.25 / 1.25 / total 7.35, leg III 0.80 / 0.40 / 0.45 / 0.90 / 0.30 / 0.70 /
0.55 / 0.75 / total 4.85; leg IV 0.75 / 0.37 / 0.50 / 1.25 / 0.37 / 0.87 / 0.56 / 0.75 / total 5.42.
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FIGURE 5. Immature stages of Cryptocellus muiraquitan sp. nov. A, larva dorsal view; B, larva, ventral view (scale bar = 0.5
mm); C, protonymph, dorsal view; D, protonymph, ventral view (scale bar = 0.5 mm); E, deutonymph, dorsal view; F,
deutonymph, ventral view (scale bar = 0.5 mm); G, tritonymph, dorsal view; H, tritonymph ventral view (scale bar = 0.5 mm);
I, cucullus of larva, dorsal view (scale bar = 0.2 mm); J, cucullus of protonymph, dorsal view (scale bar = 0.5 mm); K, cucullus
of deutonymph, dorsal view (scale bar = 0.5 mm); L, cucullus of tritonymph, dorsal view (scale bar = 0.5 mm).
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FIGURE 6. Integumental structures on legs of Cryptocellus muiraquitan sp. nov. A, Thumb-like papillae seta (TS) on
basifemur IV, female (scale bar = 20 µm); B, Detail of margin of thumb-like papillae seta (TS) (scale bar = 2 µm); C, Lamellar
seta (LS) on tibia I, female (scale bar = 20 µm); D, Detail of lamellar seta (LS) (scale bar = 5 µm); E, Long curved-tip setae (Lc)
on telotarsus IV, female (scale bar = 200 µm); F, Detail of long curved-tip setae (Lc) (scale bar = 20 µm); G, Barbed seta (BS)
on telotarsus II, female (scale bar = 10 µm); H, Barbed seta (BS) and sigmoid seta with smooth shaft (SiS) on telotarsus IV,
female (scale bar = 5 µm).
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FIGURE 7. Integumental structures on legs of Cryptocellus muiraquitan sp. nov. A, Microtrichia (Mic) on coxa II, female
(scale bar = 20 µm); B, Microtrichia (Mic) on basitarsus II, female (scale bar = 5 µm); C, Tree-like setae (TS) on margin of
endites, female (scale bar = 200 µm); D, Long pointed-tip setae (PS) on cucullus, female (scale bar = 50 µm); E, Sculptured
surface tubercles (ScT) and long pointed-tip setae (PS) on tibia III, protonymph (scale bar = 50 µm); F, Sculptured surface
tubercle (ScT) on tibia IV, female (scale bar = 10 µm); G, Small dome-like tubercles (SD) on dorsum of opisthosoma, female
(scale bar = 50 µm); H, Iridescent tubercles (IT) on trochanter II, protonymph (scale bar = 20 µm).
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FIGURE 8. Female genitalia of Cryptocellus muiraquitan sp. nov. A, Dissected genitalia (scale bar = 200 µm); B, Detail of the
pores of spermatheca (scale bar = 10 µm); C, Detail of hispid integument (HT) of genital lip (scale bar = 20 µm); D, Posterior
genital lip showing thick setae with blunt tips (Tb) (scale bar = 50 µm); E, Detail of the thick setae with blunt tips (Tb) on wall
of genital lip (scale bar = 10 µm).

Distribution. Known only from the type locality (Fig. 1).
Relationships. The female of C. muiraquitan resembles those of C. foedus, C. abaporu, and C. conori in the
shape of the spermathecae, but it differs by the arrangement of the spermathecal ducts (Fig. 4E; cf. Platnick &
Shadab 1977: fig. 13, Bonaldo & Pinto-da-Rocha 2003: fig. 15 and Tourinho & Saturnino 2010: fig. 15). It also
differs from C. iaci and C. becki by the presence of numerous tubercles on the carapace (Figs. 3A, 4A; cf. Platnick
& Shadab 1977: fig. 37 and Tourinho et al. 2010: figs. 7–8). In addition, the female differs from that of C. simonis
by having the femur I expanded and a notched pygidium (Fig. 2B, 4C; cf. Platnick & Shadab 1977: figs. 19–20).
The male of the new species is distinguished from that of C. simonis by the shape of the tarsal process (Figs. 3G,
9A, C; cf. Platnick & Shadab 1977: figs. 24, 26–27); from the males of C. icamiabas and C. iaci by the carapace
not bearing distinctive groups of tubercles (Fig. 3A; cf. Tourinho & Azevedo 2007: fig. 1 and Salvatierra et al.
2013: fig. 7C); from the male of C. becki by the shape of the cucullus (Fig. 3B; cf. Platnick & Shadab 1977: fig.

NEW AMAZONIAN CRYPTOCELLUS

Zootaxa 3814 (1) © 2014 Magnolia Press ·

91

44); from that of C. abaporu by the absence of a single deeper furrow on the cucullus (Fig. 3B; cf. Bonaldo &
Pinto-da-Rocha 2003: fig.8); and from that of C. conori by the accessory piece of leg III not being crenulated (Fig.
9C; cf. Tourinho & Saturnino 2010: fig. 15).
Both male and female of C. muiraquitan can be readily distinguished from other Amazonian species placed
outside foedus group as follows: it can be distinguished from C. tarsilae by lacking a posterior median bulge
covered by tubercles on the carapace (Figs. 3A, 4A; cf. Pinto-da-Rocha & Bonaldo 2007: fig. 6); and from C. adisi
and C. canga by the body not being covered with navicular setae (3C, 4D; cf. Platnick 1988: figs. 1–2 and Pinto-daRocha & Andrade, 2012: figs. 5–6).

FIGURE 9. Leg III of male of Cryptocellus muiraquitan sp. nov. A, Prolateral view (scale bar = 500 µm); B, Detail of
basitarsal process, prolateral view (scale bar = 200 µm); C, Copulatory apparatus, prolateral view (scale bar = 200 µm).

Notes on the biotope and sampling. Juruti, Pará state, Brazil, is located south of the Amazon River, between
the Guyanan and Brazilian Shields (Bridges 1990) (Fig. 1). Juruti lies in the Amazon sedimentary basin, which is
dated to the mid to late Cretaceous and differs from the Amazon River floodplains by the presence of Quaternary
alluvial deposits (Putzer 1984). There are Plateaus ranging from 100 to 170 m above the level of the Amazon,
covering a great area from the north to south Amazon River (Lucas 1997), probably dissected remnants of a Plio-
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Pleistocene surface (Projeto RADAMBRASIL 1976; Klammert 1984). The vegetation is characterized as dense
ombrophilous forest with large numbers of plant species (Socratea spp., Mauritia sp, Oenocarpus sp., Astrocaryum
sp.) and large trees above 30m in height (Santos et al. 2011, Prudente et al. 2013). The climate is equatorial-humid,
with a slight dry season and an average annual rainfall between 2100 and 2250 mm/year (Lucas 1997), annual
temperatures ranging from 22 to 28°C, and humidity from 77 to 88%.
This area was severely overexploited in the 1970s by intense timber harvesting (see Pinto-da-Rocha &
Bonaldo 2006 and Prudente et al. 2013), and today the Juruti region is prized for its bauxite deposits (Bardossy
1983). The specimens described herein were collected through the Juruti Project, a periodic environmental
monitoring program of regions exposed to bauxite mining.
The efficiency of some sampling techniques used to collect Ricinulei specimens was tested in urban forests
remnants in Belém, Pará, Brazil (Barreiros et al. 2005). It was previously believed that the Winkler apparatus
would be the best collecting technique for sampling Ricinulei, and thus the comparative efficiency of pitfall traps
was not previously tested (Barreiros et al. 2005). In the present study, 25 individuals were recorded in Winkler and
10 individuals in pitfall traps, although pitfall traps harbored more adults (eight) than Winkler (only one), we
suggest the use of both techniques in tandem during fieldwork.

FIGURE 10. Cryptocellus muiraquitan sp. nov. A, Carapace, male, ventral view (scale bar = 1 mm); B, Pedipalp, male (scale
bar = 200 µm); C, Chelicera, male (scale bar = 100 µm); D, Claws of pedipalp, male (scale bar = 200 µm).

Discussion
Cryptocellus muiraquitan is the eighth species to be described for the foedus group. All the species in this group
occur in the Amazon basin, with seven species distributed in the Brazilian Amazon and one in the Guyana. The
foedus group has been assumed to be monophyletic on the basis of several somatic characters of the cucullus, male
accessory piece and the legs, but no phylogenetic analysis has been carried out to test the species groups proposed
within Ricinulei. Species belonging to the foedus group, like those of other species-groups in Ricinulei, are known
to be highly conserved morphologically, which means that they are very similar and hard to identify. A
phylogenetic analysis is required to determine whether they are all separate species or perhaps a species complex.
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The study of the integumental structures in this order is taxonomically promising for identifying and separating
closely related species within Ricinulei. C. muiraquitan possesses long, curved setae with conspicuous lateral
bands of small thumb-like papillae on basifemur IV and only one barbed seta on DTI-IV. The only other species of
the group for which detailed information on integumental structures is available is C. iaci, which differs from C.
muiraquitan in lacking the first type of seta and in having two barbed setae on DTT-IV, a microbarbed micropore,
sculptured surface microtubercles and smooth surface microtubercles. The pore organ, setae of types 2B, 4, 6 and
9B are still only known in Pseudocellus species.
There are seven papers dealing with the description of the diverse integumentary ultrastructures among
Ricinulei species (Pittard & Mitchell 1972; Legg 1976; van der Hammen 1979; Talarico et al. 2005; 2006; 2008;
Salvatierra et al. 2013), but, unfortunately, the terminology used in most of them is not standardized. To avoid
double work, describing and creating a proliferation of names to the same structure previously described and to use
those integumental structures as informative characters, a catalog of compiled terminology of ricinuleid
tegumentary structures is needed.
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