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Abstract

A new genus of mesostigmatic mites, Rhodacarella, is described on the basis of material from bat
guano found in a cave in Arizona (U.S.A). Rhodacarella cavernicola sp. nov., is described as the
type species of the genus. A key to genera of the subfamily Rhodacarinae is given.
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Introduction

The family Rhodacaridae is used in a variety of broader and narrower senses by different
authors. For Lee (1970), the family Rhodacaridae Oudemans, 1902 includes six subfami-
lies (Rhodacarinae, Gamasiphinae, Laelaptonyssinae, Ologamasinae, Sessiluncinae and
Tangaroellinae) although for other authors, Lee´s subfamilies have the taxonomic category
of families. For Johnston (1968) and Krantz (1978), the family Rhodacaridae Oudemans,
1902 (Rhodacarinae of Lee (1970)) belongs, together with Digamasellidae and Ologam-
asidae, to the superfamily Rhodacaroidea.

Members of the Rhodacaridae are among the most common small- and medium-sized
mesostigmatic predator mites found in a wide variety of soils, in humus, moss, hollows of
trees, sea shores, associated with termites and, occasionally, in nests of small mammals.
Their elongate idiosoma, divided dorsal shield, 3-tined palptarsal apotele, and enlarged
and well-sclerotized dentate chelicerae allow members of this family to be readily identi-
fied.
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North America, Africa, Europe, and European and Asiatic parts of Russia; Rhodacarellus
Willmann from the Old and New World; Rhodacaropsis Willmann collected in Germany,
eastern North America (Haq, 1965), South and northern Africa (Loots, 1969), Cuba
(Petrova & Beron 1973) and Asia (Luxton 1992); Minirhodacarellus Shcherbak, 1980
from Central Europe, and Pararhodacarus Jordaan et al., 1988, from the Afrotropical
region. 

Material and methods

Mites were extracted from samples of bat feces taken from a cave, using Berlese Tullgren
funnels. The two specimens were mounted individually in Hoyer´s medium and sealed
with Glyptal insulating varnish. Morphological observations, measurements (given in
micrometers and made with stage-calibrated eyepiece micrometers) and illustrations were
made using compound microscopes equipped with phase-contrast optical systems. Idioso-
mal setal notation follows Lindquist & Evans (1965), with modifications for the caudal
region as given by Lindquist (1994) and Lindquist & Moraza (1999); leg chaetotxy fol-
lows Evans (1963). Idiosomal notation of glands and lyrifissures follows Johnston &
Moraza (1991).

Rhodacarella  gen. nov. (Figs 1–9)

Type species: Rhodacarella cavernicola new species. Genus based on adult female mate-
rial representing one species.

Diagnosis. Small weakly sclerotized mites with character states of the family. Three
pairs of dorsal setae ( j1, j2, z1) on the anterior edge of podonotal shield; podonotum with
22 pairs of setae, including 16 pairs (j1–j6, z1–z6, s3–s6) on podonotal shield, and six pairs
on soft marginal cuticle (s1–s2, r2–r5); on podonotal shield scleronoduli absent; opistho-
notum with 23 pairs of setae, 15 pairs on opisthonotal shield (J1–J5, Z1–Z5, S1–S5) and
eight  pairs on the soft marginal cuticle (R1–R6, UR1, UR2);  dorsal poroidotaxy and ade-
notaxy includes: idj4 ,idj6, idz1, idz6, ids4 ids5, ids6, idJ1–J5, idS1, idS3, idS4, idR3,
gdZ3 and  gdS4.  Pre-endopodal shields present, anterior to presternal elements; with free
endopodals between coxae I and II; ventrianal shield narrow, with one pair of ventral
setae; eight pairs of ventral setae in the soft opistogastric cuticle (Jv1, Jv3–Jv5, Zv1–Zv4);
small metapodal shields present. Tectum with a medial pointed projection and serrate ante-
rior margin; arthrodial process at the base of movable cheliceral digit is a simple coronet;
subcapitulum with hypostomal seta 3 approximately level with hyp2.  Pretarsus I present;
legs I–IV with well-developed paired claws and lobulate pulvilli; coxa I with dorsal spine;
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genua, 13-10-8-9; that of tibia, 12-10-8-9. Sperminduction pore in trochanter III.

FIGURES 1–2. Rhodacarella cavernicola sp. nov., female. 1. Idiosoma dorsal. 2. Idiosoma ven-
tral.
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Diagnosis. Dorsal setae of idiosoma of moderate length and simple; podonotal and opis-
tonotal chaetotaxy holotrichous (45 pairs of setae).  Dorsal shields barely sclerotized,
reduced and without ornamentation. Presternal shields present, nine pairs of ventral setae,
Jv2 on the ventrianal shield.

Measurements. Idiosomal length 486 µm; idiosomal width at level of seta s4 includ-
ing soft marginal cuticle 188 µm; podonotal shield length 207 µm, width 158 at level of
seta s3; opisthonotal shield length 219 µm, width at level of setae Z3, 86 (2 specimens)

Description (Figures 1–9). Adult female (holotype). 
Gnathosoma:  Tectum (Figure 3) with a medial smooth pointed projection.  Fixed digit

of chelicera with well-developed pilus dentilis proximal to three subdistal teeth smaller
than other four basal teeth; movable chela with two well-spaced teeth, the proximal
smaller than basal; cheliceral seta and lyrifissures normal (Fig. 5). Corniculi long and par-
allel; internal malae with lateral margin piloses, with long and acute apex extending
slightly beyond tips of corniculi. Salivary styli as in Figure 4. Deutosternal groove of sub-
capitulum (Fig. 4) with smooth anterior margin discernible between bases of hp2 and with
seven rows of denticles. Posterior pair of subcapitular setae similar to the other subcapitu-
lar setae; anterior pair of setae nearly twice as long as other pairs.  Palpal chaetotaxy as
described for the family; palgenu with seta al-1 smooth, stouter than other genual setae
and spatulate.

Idiosoma dorsum (Figure1): Podonotum with 22 pairs of simple setae, including 16
pairs (j1–j6, z1–z6, s3–s6) on subpentagonal non-ornate podonotal shield, and six pairs (
s1, s2, r2–r5) in soft marginal cuticle; j1, j2 and z1 on the anterior border of the shield; j1
43 µm and j2, z1 half its length; other setae of similar moderate length; z6, s3, s4 and s6 on
the border of the shield.  Opisthonotum covered by a narrow opisthonotal shield with 15
pairs of simple setae (J1–J5, Z1–Z5, S1–S5) plus eight pairs of setae in the marginal soft
cuticle (R1–R6, UR1, UR2); J5 short (half the length of J4); Z4 and Z5 are the longest
setae.  Dorsal and lateral idiosomal pore-like structures positioned as in Fig. 1 and include:
on the podonotal shield idj3, idj6, idz1, ids4  and ids5; on the opisthonotal shield, idz6,
ids6, idJ1- idJ5, gidZ3, idS1, two  idS3, idS4 gdS4, gdS5 and on the soft opisthonotal cuti-
cle, idR3 and ivp.

Idiosomal venter (Figure 2): Tritosternum with elongated base and paired barbed
laciniae, which are free from each other along entire length.  In front of tritosternum, there
is a pair of smooth, well-sclerotized pre-endopodal shields. Presternal region with paired
narrow punctate shields separated from the sternum by punctuated cuticle. Sternal shield
weakly sclerotized, with almost straight anterior margin, punctate between anterior margin
and st2 setae. Length of shield at medial region level, 91 µm, width at level between coxa
II and III, 113 µm; st1 on the soft granulated cuticle; shield with three pairs of simple setae
and three pairs of lyrifissures (iv1 on the anterior border, iv2 and iv3 on the posterior mar-
gin of the shield); posterior margin, convex at level of coxa III. Endopodal sclerite
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long, length 128 µm, width 49 µm, with straight and punctuated posterior margin and a
tongue-like epigynal margin overlapping posterior margin of sternal shield; genital setae
on or off the shield and iv5 in the soft, striated marginal cuticle, posterior to the genital
setae.  Peritreme length including the stigmata 84 µm and with a very abbreviated peri-
trematal plate which bears one lyrifissure and one gland on the antiaxial margin. Two pairs
of conspicuous metapodal platelets, anterior pair rounded, other small, ventral sclerites
present. Opisthogaster with nine pairs of simple ventral setae, including one pair (Jv2) on
the margin of the long and narrow ventrianal shield and eight pairs (Jv1, Jv3–Jv5, Zv1–

Zv4) in the soft cuticle;  Zv1 in front of Jv1, Zv3 shorter (half other opisthogastric setae).
Circumanal setae slightly pilose, paranal setae (length 34 µm) in front of anal opening and
postanal twice their length (69 µm). Ventral pore-like structures positioned as in Fig. 2,
include ivo1, iv2 and posterior ivp.

Legs (Figures 6–9). Excluding tarsus, length of leg I 331 µm (Fig. 6), leg II 251 µm
(Fig.7), leg III 201 µm (Fig. 8) and leg IV 399 µm (Fig. 9).  Coxa I and II with distal ser-
rate margin behind condyle; coxae III and IV with distal margin smooth; coxa IV without
second seta “av”.  Pretarsi of legs I–IV with well-developed claws. Setation of trochanters
of legs, respectively, 5-5-5-5; that of femora, 12-11-6-6; that of genua, 2 3/2 3/1 2 (13), 2
3/1 2/1 1 (10), 1 2/0 2/1 2 (8), 2 2/1 3/0 1 (9); that of tibia, 2 3/1 3/2 1 (12),  2 2/1 2/1  2
(10),  1- 2/1 1/1 2 (8) – 2 2/1 2/1 1 (9). Genua II with av1 spine-like, enlarged seta.; femora
IV with two spine-like setae; genua IV with one ventral setae and one short and thin pl; the
two ventral setae of tibia IV are stout and tibia IV with one pl seta short and thin. Basitar-
sus II–IV with four setae.

Etymology. The species epithet  “cavernicola”,  is a reference to its habitat.
Material studied. Holotype adult female (mounted, permanent slide), 19 May 1990,

W.C. Welbourn leg., ex bat guano ·15. Paratype, one adult female, with data same as for
holotype.

Type-locality. U.S.A., Arizona, Cochise County, Kartchner Caverns State Park.
Material deposited. Florida State Collection of Arthropods, Division of Plant Industry,
Grainesville. 

Discussion. In addition to the five genera mentioned earlier, other genera of Rhodacar-
idae have been described and, although their systematic position has been incertaesedis,
their inclusion in the subfamily is now considered. Mediorhodacarus Shcherbak, 1976 (M.
tetranodulosus) may be placed in the genus Rhodacarus based on its dorsal and ventral
chaetotaxy and because of the presence of presternal shields in some species of Rhodac-
arus, such as in Rh. berrisforci. Similarly, Minirhodacarellus Shcherbak, 1980 (type spe-
cies Rhodacarellus minimus Krag, 1961) should remain in the genus Rhodacarellus as the
presence of the transverse suture is not a constant characteristic within the same genus, as
found in Rhodacarus.
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FIGURES 3–9. Rhodacarella cavernicola sp.nov., female. 3. Tectum, 4. Subcapitulum. 5. Cheli-

cera, antiaxial side. 6. Right leg I, dorsal side, 7. Right leg II, dorsal side, 8. Right leg III, dorsal

side,  9. Right Leg IV, anterolateral side (dotted circles indicate ventral setae)   
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(Loots & Ryke, 1968) display characteristics of Rhodacaridae. Both genera have three
pairs of dorsal setae on the anterior margin of the podonotal shield (j1, j2 and z1) and four
arcuate scleronoduli as in Rhodacarellus. The presternal region has punctate sclerotization
as in Afrogamasellus mongii and Afrocarellus lupangaensis, or well developed presternal
jugular shields as in Afrogamasellus lyamunguensis. Basitarsus IV has three setae and the
tectum has either a medial projection smooth or with apex dentate (Afrogamasellus), or
three medial serrate branches (Afrocarellus). However, the arthrodial process at the base of
the cheliceral digit in both genera is a brush (such as in Pararhodacarus), the shielding is
more extensive and, except for one seta in the female, six ventral setae are included in the
ventrianal shield. Lateral podonotal shields and a transverse suture are absent; 23 pairs of
podonotal setae (all setae or 22 on the shield); 20 pairs of opisthonotal shield setae and
seven pairs of ventral setae, of which six are on the ventrianal shield. 

The weakly sclerotized new genus shares with Rhodacarellus the presence of three
pairs of setae on the anterior margin of the podonotal shield, hyp3 seta level with hyp2 and
similar cheliceral structure of the female. However, Rhodacarellus has more reduced dor-
sal and ventral chaetotaxy, with only 19 pairs of opistonotal setae (four R setae, setae UR
are absent) and seven pairs of ventral setae (Zv3 and Zv4 absent). 

The presence of presternal scutella is another characteristic that distinguishes Rhodac-
arella nov.  from Rhodacarus and Rhodacarellus, both of which have the anterior margin
of the sternal shield separated from the rest by punctate sclerotization. Rhodacaropsis has
well-developed presternal shields separated from the sternal shield by striated cuticle and
has sternal setae st1 on the shield. Other genera of this family lack normal pre-endopodal
shields and the endopodals between legs I and II are minute.

Krantz and Ainscough (1990) indicate the presence of 10 setae on genua and tibia IV
(2 2/1 3/1 1) for the family Rhodacaridae and Krantz (1978) indicates tibia I with 13–14
setae (five or six dorsal and one or two pv setae 2 3/2 2(3)/1 2 or 2 3/2 3/2 2), genu IV 1 1/
1 2/1 1 or 2 1/1 2/1 1) and tibia III 1 1/1 2/1 1 or 2 1/1 2/1 1. However, Rhodacarella nov.
shows characteristics not found in the other genera included in the family such as 12 setae
on tibia I (2 3/1 3/2 1) and nine setae on genu IV (2 2/1 3/0 1) and tibia IV (2 2/1 2/1 1).
The reduced ventrianal shield with only one pair of ventral setae and scleronoduli absent
may well represent  characteristic feature of the genus. 

Dorsal shielding and chaetotaxy resembles that of Protogamasellus (family Ascidae)
except for the absence of the transverse line across surface at level of setae z6 and J1. We
have to remember that Protogamasellus has been considered a rhodacarid mite by several
authors (genus Rhodacaropsis for Athias-Henriot, 1961; Bregetova & Shcherbak, 1977).
The inclusion of this new genus in the Rhodacaridae is well established base on the fol-
lowing strong character states: 3-tined palp claw, coxa I with dorsal spine, sternal setae st1
on desclerotised punctate cuticle, and female with setae st4 on sternal shield. 
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(with 23 pairs of setae) and the ventral chaetotaxy (with nine pairs of ventral setae) may be
considered primitive. The new genus exhibits the derivative characteristic of the absence
of  setae r6  (present in the other genera of the family), and loss of two setae on tibia I and
one seta on genu and tibia IV. 

Key to genera of Rhodacarinae

Differences among the genera are highlighted in the following key to females:

1. Four pairs of setae ( j1, j2, z1, s1) on anterior margin of podonotal shield.  Third
hypostomal seta approximately halfway between hyp2 and capitular setae. On
podonotal shield, 3–4 scleronoduli between j5 and j6 and 23 pairs of podonotal setae.
When lateral podonotal shields are present, they bear one pair of setae....................... 2

- Three pairs of setae ( j1, z1, s1) on anterior margin of the podonotal shield.  Third
hypostomal setae approximately level with hyp2. 22–23 pairs of podonotal setae.
When lateral podonotal shields are present, they do not bear podonotal setae ............ 3

2. Pretarsus I absent.  Anterior edge of sternal shield may be separated from rest by punc-
tuate sclerotization and there may be separate punctate shields; st1 always in the punc-
tate cuticle  Rhodacarus and Mediorhodacarus 

- Pretarsus I present (paired sessile claws).  Peritremes absent or reduced.  Presternal
shields normally present and separated from sternum by striated cuticle. Femur III
with 4 setae.............................................................................................. Rhodacaropsis 

3. Arthrodial process at the base of movable cheliceral digit is a simple coronet ............ 4
- Arthrodial process at the base of movable cheliceral digit is a setal brush................... 5
4. Four arcuate or rounded scleronoduli present. Tectum with three serrated branches.

Presternal shields absent.  23 pairs of podonotal setae; 19 pairs of opisthonotal setae
(R1–R4 present), 15 pairs of setae on the shield. Females with seven pairs of ventral
setae ....................................................................... Rhodacarellus (Minirhodacarellus)

- Scleronoduli absent, anterior edge of sternal shield with multiple narrow paired shields
separated from well-sclerotized sternal shield by punctate cuticle. With 22 pairs of
podonotal setae and 23 pairs of opisthonotal setae (R1–R6, UR1–UR2 present), 15 on
the shield.  Females with nine pairs of ventral setae, with one pair on the ventrianal
shield (Jv2) ................................................................................Rhodacarella gen. nov.

5. Basitarsus IV with three setae ....................................................................................... 6
- Basitarsus with four setae (pl4 present). One pair of presternal shields present. Tectum

with a smooth, single, medial projection. Pretarsus I absent................Pararhodacarus 
6. Presternal region with presternal jugular shields well developed. Tectum with medial

triangular smooth projection or with apex dentate................................  Afrogamasellus 
-  Presternal region with punctuated sclerotization. Tectum with medial stalked Y-shape

projection  ............................................................................................... Afrodacarellus 
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