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Two new species of oribatid mites (Acari, Oribatida) are described from Western Malaysia, one each in the
genera Eurhynchoribates (Rhynchoribatidae) and Sadocepheus (Cepheidae). Eurhynchoribates jendeki sp. n.
differs from E. excelsior (Mahunka 1985) in the larger body size; the absence of a triangular tubercle between
insertions of the lamellar setae; and the presence of the following characters: thickened lamellar and interla-
mellar setae, cerotegumental reticulate ornamentation on notogaster, furrows on anal plates and in adanal re-
gion, and foveolae in aggenital region. Sadocepheus sausai sp. n. differs from S. yakuensis Aoki 2006 in the
presence of long adanal setae, long posterior notogastral setae p;—p;, and some long epimeral setae.
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The goal of the paper is to describe and illustrate
two new species of oribatid mites (Acari, Oribatida),
which were collected from Malaysia. One species be-
longs to the genus Eurhynchoribates Miko 2016 (family
Rhynchoribatidae), and the other — to Sadocepheus
Aoki 1965 (family Cepheidae).

Eurhynchoribates includes two subgenera and 15 spe-
cies, which are distributed in the Ethiopian and Orien-
tal regions (Subias, 2019). The main morphological
diagnostic characteristics of this genus were summa-
rized by Miko (2016) and Miko et al. (2017). Sadoce-
pheus includes 14 species and one subspecies, which
are distributed in the Oriental, Neotropical and east-
ern Palaearctic regions, as well as in New Zealand and
in the U.S.A. (Subias, 2019; Ermilov, Rybalov, 2019).
The main morphological diagnostic characteristics of
this genus were summarized by Ermilov and Corpuz-
Raros (2017).

Prior to our study, representatives of Eurhynchori-
bates have never been registered in Malaysia, while on-
ly one species of Sadocepheus has been recorded (Ma-
hunka, 1987).

This work is a part of our ongoing study of oribatid
mite fauna of Malaysia (e.g., Ermilov, 2016; Ermilov,
Kaluz, 2019, 2019a).
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METHODS

Specimens were mounted in lactic acid on tempo-
rary cavity slides for measurement and illustration.
Body length was measured in lateral view, from the tip
of the rostrum to the posterior edge of the notogaster.
Notogastral width refers to the maximum width of the
notogaster in dorsal view. Lengths of body setae were
measured in lateral aspect. All body measurements are
presented in micrometers. Formulas for leg setation
are given in parentheses according to the sequence tro-
chanter—femur—genu—tibia—tarsus (famulus includ-
ed). Formulas for leg solenidia are given in square
brackets according to the sequence genu—tibia—tarsus.

Drawings were made with a camera lucida using a
Leica transmission light microscope “Leica DM
2500”. SEM micrographs were made with the aid of a
JEOL—-JSM-6510LV SEM microscope.

Morphological terminology used in this paper fol-
lows that of F. Grandjean: see Travé and Vachon
(1975) for references, Norton (1977) for leg setal no-
menclature, and Norton and Behan-Pelletier (2009),
for overview.

The following abbreviations are used: ro, le, in, bs,
ex — rostral, lamellar, interlamellar, bothridial and
exobothridial setae, respectively; fu — tutorium; c, la,
Im, Ip, h, p — notogastral setae; cr — crista; ia, im, ip,
ih, ips — notogastral lyrifissures; gla — opisthonotal
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gland opening; a, m, h — subcapitular setae; or —
adoral seta; ® — palp and leg solenidion; cha, chb =
cheliceral setae; Tg = Tragirdh’s organ; Pdl, PdIl —
pedotecta I, 11, respectively; /a, 1b, Ic, 2a, 3a, 3b, 3c,
4a, 4b, 4c, 4d, 4e — epimeral setae; dis — discidium; g,
ag, an, ad — genital, aggenital, anal and adanal setae,
respectively; iad — adanal lyrifissure; po — preanal or-
gan; Tr, Fe, Ge, Ti, Ta — leg trochanter, femur, genu,
tibia, tarsus, respectively; pa — leg porose area; G, (¢ —
leg solenidia; € — leg famulus.

SYSTEMATICS

Superfamily Trizetoidea
Family Rhynchoribatidae
Genus Eurhynchoribates Miko 2016

Subgenus Eurhynchoribates (Eurhynchoribates) Miko
2016

Type species: Rhynchoribates borhidii Mahunka 1986

Eurhynchoribates jendeki Ermilov et Kaliiz sp. n.
(Figs 1-6)

Material. Holotype (3) and four paratypes
(229, 2838): Malaysia, Perak District, 50 km NE to
Gerik, Titiwangsa, 05°36’17.4” N, 101°32’34.0” E, alt.
1100 m, forest complex Belum—Temenggor, litter,
30.111—13.1V.2015 (E. Jendek, O. Sausa).

The holotype is deposited in the collection of the
Institute of Zoology, Slovak Academy of Sciences,
Bratislava, Slovakia; four paratypes are deposited in
the collection of the Tyumen State University Muse-
um of Zoology, Tyumen, Russia. All specimens are in
ethanol with drop of glycerol.

Diagnosis. Body size: 929-962 x 647—680.
Notogastral granulate cerotegument forming partially
specific reticulate pattern on notogaster. Anal plates
and adanal region with furrows, aggenital region fove-
olate. Rostrum pointed, with five to seven lateral
teeth. Rostral and exobothridial setae short, slightly
thickened, barbed, ro arch-like. Lamellar and interla-
mellar setae long, thickened, barbed. Bothridial setae
setiform, barbed. Ten pairs of notogastral setae long,
thickened, barbed. Epimeral setal formula: 3—1—3—5;1b,
3b and 4a phylliform, barbed, others setiform, barbed.
Genital setae setiform, barbed. Aggenital and adanal
setac narrowly phylliform, barbed. Anal setae short,
setiform, smooth, inserted in anterior part of anal
plates. Adanal lyrifissures diagonal.

Description. Measurements. Body length:
929 (holotype), 929—962 (paratypes); notogaster
width: 647 (holotype), 647—680 (paratypes). No dif-
ference between females and males in body size.
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Integument (Figs la—1le; 2a; 3a—3d; 4a, 4c—4e; Sa,
5b; 6a, 6¢, 6d). Color dark reddish brown. Surface
densely microtuberculate (diameter or length of tuber-
cles less than 1) and with larger sparse tubercles (their
diameter up to 6) (Figs 4c—4e; 6a). Podosomal regions
and lateral parts of prodorsum densely macrotubercu-
late (diameter of tubercles up to 16) (Figs 5a, 5b). Anal
plates with some longitudinal furrows (Figs 2a; 4b).
Adanal region with thickenings bordered by curved
furrows (Fig. 4b). Oval and elongate foveolae present
between genital and anal apertures (Figs 2a; 4b). All
leg femora and trochanters I1I, IV with concavities
forming reticulate pattern (Figs 5a; 6d). Body and legs
covered by distinct layer of granulate cerotegument
(Figs 4a, 4c—4e; 5a, 5b; 6a, 6¢, 6d), which partially
forming reticulate pattern on notogaster (Figs 4a;
5a, 5b), granules consist of dense microgranules
(Figs. 4c—4e; 6¢).

Prodorsum (Figs la—1c; 4a; 5a, 5b; 6a). Rostrum
elongate triangular, pointed, with five to seven small
teeth laterally. System of prodorsal ridges well-devel-
oped, anterior dorsolateral semi-oval concavities (tec-
topedial fields) present. Rostral (45—53) and exoboth-
ridial (45—49) setae slightly thickened, barbed, ro
arch-like and directed anteriorly or anteromedially.
Lamellar (98—102) and interlamellar (135—143) setae
thickened, sometimes slightly swollen distally, barbed,
le inserted on short separate thickenings. Bothridial
setae (209—217) setiform, S-form, barbed. Postboth-
ridial tubercles slightly developed.

Notogaster (Figs 1a, 1d, le; 2b; 4a; 5a, 5b; 6b). An-
terior margin convex medially, with one pair of hu-
meral tubercles and one pair of short cristae, located
posterior to bothridia. Ten pairs of notogastral setae
comparatively long (143—157; up to 169 sometimes),
thickened, often slightly swollen distally, barbed. Lat-
eral notogastral porose areas absent. Lyrifissures and
opisthonotal gland openings distinct.

Gnathosoma (Figs 2c—2e; 5a). Subcapitulum lon-
ger than wide (196—200 X 61—69). Subcapitular setae
(a, 49—-53; m, 28—32; h, 65—69) sctiform, barbed, in-
serted on two long, longitudinal arch-like ridges.
Adoral setae absent. Axillary sacculi large, distinctly
visible. Palps (length 127—131) with setation 0—2—1—
3—8(+w). Solenidion of palptarsi of medium size, ba-
cilliform, pressed to the surface of palptarsi. Postpal-
pal setae not observed. Chelicerae (length 176—180)
with one setiform, barbed seta (cha, 32—36), seta chb
and Tragardh’s organ not observed.

Epimeral and lateral podosomal regions (Figs le; 2a;
4b; S5a). Epimeral and ventrosejugal tubercles absent,
but unclear thickenings present instead it. Epimeral
porose areas not observed. Epimeral setal formula: 3—
1—-3-5. Setae 1b, 3b and 4a (86—90) narrowly phylli-
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Fig. 1. Eurhynchoribates jendeki sp. n., adult: a — dorsal view (legs not illustrated); b — rostrum, lateral view; ¢ — part of prodor-
sum, lateral view; d — part of notogaster, lateral view; e — part of notogaster and podosomal region, lateral view. Scale bar: 100 um.

form, barbed, Ia, Ic, 4b (41—49), and others (77—82) ventropodosomal tubercles. Pedotecta I represented
setiform, barbed. Setae 3a, 4a, 4b, 4d, and 4e located by small lamina. Circumpedal ridges indistinct. Dis-
on strong diagonal ridges, 3c inserted at base of large  cidia triangular.
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Fig. 2. Eurhynchoribates jendeki sp. n., adult: a — ventral view (gnathosoma and legs not illustrated); b — part of notogaster, pos-
terior view; ¢ — subcapitulum, ventral view; d — palp, left, ventroparaxial view; e — chelicera, right, antiaxial view. Scale bar (um):
a, b —100; c—e — 20.

Anogenital region (Figs 2a; 4b; 5a). Six pairs of gen-  (12—16) setiform, thin, smooth, inserted in anterior
ital setae (g, g&,, 61—65; g—gs, 49—53) setiform, part of anal plates. Adanal lyrifissures diagonal, slight-
barbed. One pair of aggenital (65—69) and three pairs 1y distanced from the anal aperture.
of adanal (61—69 up to 90 sometimes) setae narrowly Legs (Figs 3a—3d: 4a, 4b; 5a: 6d). Claw of cach leg

phylliform, barbed. Distance of insertions ad\—ad,  gmooth. Formulas of leg setation and solenidia: I (1—
distinctly shorter than ad,—ads. Two pairs of anal setae ~ 5—-2—4-20) [1-2-2], II (1-5—2—4—16) [1—-1-2],
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Fig. 3. Eurhynchoribates jendeki sp. n., adult: a — leg I, without trochanter and basal part of femur, right, antiaxial view; b — leg 11,
without trochanter and basal part of femur, right, antiaxial view; ¢ — leg 111, right, antiaxial view; d — leg IV, left, antiaxial view.
Scale bar: 50 um.
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Fig. 4. Eurhynchoribates jendeki sp. n., adult, SEM micrographs: a — dorsal view; b — ventral view; c—e — part of notogastral sur-
face and cerotegument. Scale bar (um): @ — 200; b — 100; ¢, d — 10; e — 2.

I 2—-3—-1-3-15) [1-1-0], IV (1-2—2—3-12) [0—
1—-0]; homology of setac and solenidia indicated in
Table 1. All solenidia of medium size, thickened,
blunt-ended. Famulus of tarsi I setiform, inserted pos-
terior to solenidion m,. Setae p setiform on legs I and
thorn-like on legs II-IV.
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R e marks. FEurhynchoribates jendeki sp. n. is sim-
ilar to E. excelsior (Mahunka 1985) from the Ethiopian
region (see Mahunka, 1985) in the presence of: trian-
gular rostrum; long lamellar and interlamellar setae;
long, thickened and barbed notogastral setae; narrow-
ly phylliform aggenital and adanal setae. However, the
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Fig. 5. Eurhynchoribates jendeki sp. n., adult, SEM micrographs: a — lateral view; b — part of prodorsum and notogaster, lateral
view. Scale bar (um): a — 200, b — 50.

former species differs from the latter in larger body size Etymology. The new species is named after
(929—962 x 647—680 versus 713—852 x 460—582); the  Dr. Eduglrd J endpk, entomologist from .the Slovak En-
absence (versus presence) of triangular tubercle be- tomological Society, Bratislava, Slovakia.

tween insertions on lamellar setae; and the presence of Superfamily Eutegaeoidea

the following: thickened (versus setiform) lamellar and Family Cepheidae

interlamellar setae; cerotegumental reticulate orna- Genus Sadocepheus Aoki 1965

mentation on notogaster, furrows on anal plates and in Subgenus Sadocepheus (Sadocepheus) Aoki 1965
adanal region, foveolae in aggenital region. Type species: Sadocepheus undulatus Aoki 1965
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Fig. 6. Eurhynchoribates jendeki sp. n., adult, SEM micrographs: a — part of rostrum, lateral view; b — notogastral seta /4 ; ¢ —
structure of notogastral cerotegumental granules; d — part of surface and cerotegument of leg femur I1. Scale bar (um): a, b — 20;

c—1;d—10.

Sadocepheus sausai Ermilov et Kaliz sp. n.
(Figs 7—-12)

Material. Holotype (&8) and 16 paratypes (822,
833): Malaysia, Perak District, 50 km NE to Gerik,
Titiwangsa, 05°36’17.4” N, 101°32"34.0” E, alt. 1100 m,
forest complex Belum—Temenggor, litter, 30.111—
13.1V.2015 (E. Jendek, O. Sausa).

The holotype is deposited in the collection of the
Institute of Zoology, Slovak Academy of Sciences,
Bratislava, Slovakia; 14 paratypes are deposited in the
collection of the Tyumen State University Museum of
Zoology, Tyumen, Russia; two paratypes are deposit-
ed in the collection of the Senckenberg Institute, Gor-
litz, Germany. All specimens are in ethanol with drop
of glycerol.
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Diagnosis. Body size: 680—796 X 514—647.
Lamellae with granulate rugae. Lamellae bidentate,
with small medial and lateral teeth and slight, semi-
oval indentation between them. Rostral and lamellar
setae setiform, barbed. Interlamellar setae long, thick-
ened, roughened. Bothridial setae long, with brush-
like head. Nine pairs of notogastral setae long, thick-
ened, roughened, dorsal setae located in two parallel
dorsolateral rows. Epimeral setal formula: 2—1—3—3.
Epimeral and anogenital setae setiform, roughened;
adanal setae comparatively long. Leg trochanters III,
IV with tooth dorsoanteriorly.

Description. Measurements. Body length:
680 (holotype), 680—796 (paratypes); notogaster
width: 514 (holotype), 514—647 (paratypes). No clear
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Table 1. Leg setation and solenidia of adult Eurhynchoribates jendeki sp. n.
Leg Tr Fe Ge Ti Ta
L d, (D, bv",v" |(D,0 (D, (), @1, @y | (1), (2€), (in), (p), (w), (@), s, (pv), V', (), I", &, @},
v d, (D, bv",v" (), 0 D, ), ¢ (1), (10), (in), (p), (w), (a), s, (pv), I", O}, @,
11 rv d,l',ev' I''o I',o (1), (to), (it), (p), (u), (a), s, (pv)
v v' d,ev' d,l' I',o S, (to), (p), (), (a), s, (pv)

Roman letters refer to normal setae, Greek letters — to solenidia (except € = famulus). Single prime (') marks setac on the anterior
and double prime ("') — setae on the posterior side of a given leg segment. Parentheses refer to a pair of setae.

D1

Fig. 7. Sadocepheus sausai sp. n., adult: a — dorsal view (legs not illustrated); » — part of anoadanal region, posterior view; ¢ —
part of prodorsum, lateral view; d — part of notogaster and podosomal region, lateral view. Scale bar: 100 um.

300JIOTUYECKHNU KYPHAJ
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Fig. 8. Sadocepheus sausai sp. n., adult: a — ventral view (gnathosoma and legs not illustrated); b — part of notogaster, posterior
view; ¢ — part of notogaster, lateral view; d — subcapitulum, ventral view; e — palp, left, paraxial view; f — chelicera, left, paraxial
view. Scale bar (um): a—c — 100; d—f'— 20.

difference between females and males in body size, but
females usually larger.

Integument (Figs 7a; 8a; 10a—10e; 11a, 11b; 12a).
Color dark brown. Surface densely microtuberculate
and microrugose (diameter or length of tubercles and
rugae less than 1) (Fig. 10e). Lamellae, podosomal re-
gions and lateral parts of prodorsum additionally with
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P1

larger granules which are consist from microgranules;
granules sometimes forming rugae (Figs 10a—10d,
11a, 11b). Body covered by thick, block-like layer of
cerotegument (Figs 10a—10e, 11a, 115, 12a).

Prodorsum (Figs 7a, 7c; 8a; 10a—10c; 1la, 11b;
12b). Rostrum rounded. Rostral region hump-like.
Lamellae bidentate, with small medial and lateral
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Fig. 10. Sadocepheus sausai sp. n., adult, SEM micrographs: a — dorsal view; b — ventral view; ¢, d — part of prodorsal surface and
cerotegument; e — part of notogastral surface and cerotegument. Scale bar (um): a, b — 100; ¢ — 20; d — 5; e — 10.

teeth and slight, semi-oval indentation between them. roughened. Bothridial setae (123—131) with long stalk
Translamella thin, slightly developed, or not observed. and short, brush-like head. Exobothridial setae and
Rostral (28—32) and lamellar (61—65) setae setiform, their alveoli absent. Tutoria slightly developed, trian-
barbed. Interlamellar setae (147—155) thickened, gular distally.
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Fig. 11. Sadocepheus sausai sp. n., adult, SEM micrographs: a — lateral view; b — dorsofrontal view. Scale bar: 100 um.

Notogaster (Figs 7a; 8a—8c; 10a; 1la; 12a, 12c¢).
Anterior margin of notogaster slightly concave medi-
ally. Humeral regions triangular. Nine pairs of noto-
gastral setae (139—155) thickened, roughened, insert-
ed on the notogastral surface, dorsal setae located in
two parallel dorsolateral rows. Lyrifissures and opist-
honotal gland openings distinct.

Gnathosoma (Figs 8d—8f). Subcapitulum longer
than wide (184—188 X 110—123). Subcapitular setae
(a, 24-28; m, 16—20; h, 45—53) setiform, barbed.
Adoral setae (14—16) setiform, smooth. Palps (length
102—110) with typical setation 0—2—1—-3—9(+wm). So-
lenidion of palptarsi of medium size, bacilliform,
pressed to the surface of palptarsi. Postpalpal setae (8)

300JIOTUYECKUM KYPHAJTT  Tom 100 Ne2 2021
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Fig. 12. Sadocepheus sausai sp. n., adult, SEM micrographs: a — posterior view; b — bothridial seta; ¢ — notogastral seta /. Scale

bar (um): a — 100; b, ¢ — 20.

spiniform, smooth. Axillary sacculi large, distinctly
visible. Chelicerae (length 164—172) with two seti-
form, barbed setae (28—32). Tragardh’s organ of che-
licerae tapered.

Epimeral and lateral podosomal regions (Figs 7d; 8a;
10b; 11a). Epimere IV with two pairs of slight, oppo-
site tubercles located near to genital aperture. Epime-
ToMm 100
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ral setal formula: 2—1—3—3; setae /c and their alveoli
absent. Setae setiform, roughened, la and 2a (16)
shorter than 7b, 3a (20—24) and others (57—69). Pe-
dotecta I represented by large lamina, pedotecta II
represented by small, rectangular (in ventral aspect)
lamina. Circumpedal ridges not observed. Discidia
elongate triangular, rounded distally.



184 ERMILOV, KALUZ
Table 2. Leg setation and solenidia of adult Sadocepheus sausai sp. n.
Leg Tr Fe Ge Ti Ta
L v d, (D, bv" |(D,v',0o D, ), 01, 9y | (D), (10), (in), (p), (w), (@), s, (pv), (PD), ", &, O}, @)
v d, (D, bv" |(D,v,o D, (.9 (1), (10), (in), (p), (u), (), s, (pv), I", O},
mnr |7,v d,l',ev' Ir',v,o I'm,o (D, (o), (i), (p), (u), (a), s, (pv)
v v d,ev' d,l' I'w,e J", (t0), (p), (w), (a), s, (pv)

See Table 1 for explanations.

Anogenital region (Figs 7b; 8a; 10b; 11a; 12a). Six
pairs of genital (g, g, 32, 8,—84, 20; g5, 24), one pair of
aggenital (53—65), three pairs of adanal (110—131 up
to 151 in some specimens), and two pairs of anal (53—
65) setae setiform, roughened. Adanal setae inserted in
posterolateral position to anal plates, equal distanced
from each other. Adanal lyrifissures diagonal, located
close to anal aperture.

Legs (Figs 9a—9d; 10a, 10b; 11a, 11b; 12a). Claw of
each leg slightly barbed on dorsal side. Trochanters
II1, IV with strong tooth dorsoanteriorly. Porose areas
on all femora and on trochanters I11I, IV distinctly vis-
ible. Formulas of leg setation and solenidia: 1 (1—4—
3—4-19) [1-2-2], 1I (1—-4—-3—-4—16) [1-1-2], 1II
(2—3—2-3-15) [1-1-0], IV (1-2—2-3—12) [0—1—
0]; homology of setae and solenidia indicated in Table
2. Solenidion on all tibiae and on genua I-11I setiform,
solenidia on tarsi I, II thickened, blunt-ended. Famu-
lus of tarsi I straight, slightly truncate and swollen dis-
tally, inserted posterior to solenidion ;.

Remarks. Sadocepheus sausai sp. n. is similar to
S. yakuensis Aoki 2006 from Japan (see Aoki, 2006) in
the presence of: long interlamellar setae; slightly de-
veloped, brush-like bothridial heads; as well as long,
thickened dorsal notogastral setae, located in two dor-
solateral rows. However, the former species differs
from the latter in the presence of long (versus short)
adanal setae, posterior notogastral setae p,—p;, and
some epimeral setae.

Etym ovl ogy. The new species is named after
Dr. Ondrej Sausa, entomologist from the Slovak En-
tomological Society, Bratislava, Slovakia.
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JIBA HOBBIX BUJIA TTAHIIUPHBIX KJIEIIEN
(ACARI, ORIBATIDA) U3 MAJIAI3UU

C.T. Epmuios! *, C. Kamy3? **

! Tiomencruii eocydapcmeennsiii ynusepcumem, Tiomens, 625003 Poccus
2Hnemumym 30040euu, Crosaykas akademus Hayk, Bpamucaaea, 84506 Crosakus
*e-mail: ermilovacari@yandex.ru
**e-mail: stanislav.kaluz@gmail.com

OnucaHbl 1Ba HOBBIX BUIA MMAaHIIUPHBIX Kitelleii (Acari, Oribatida) ponoB Eurhynchoribates (Rhynchoribati-
dae) u Sadocepheus (Cepheidae) us 3anagHoit yactu Manaiizun. Eurhynchoribates jendeki sp. n. oTiinyaercst
ot E. excelsior (Mahunka 1985) GoJiee KpynmTHBIMU pa3MepaMHu Tejla, HATUUMEM YTOIIIEHHBIX TAMEJUISIPHBIX
U MeXJIaMeJUISIPHBIX IIETUHOK, STYEMCTOro 1IEpOTeryMeHTa Ha HOToracTpe, 60po3/l Ha aHaIbHbBIX KPBILIIKaX
U B alaHAJIbHOM 00J1aCTH, SIMOK B aITeHUTAILHOM 00JITACTH Y OTCYTCTBUEM TPEYTOJIBHOM TYOSPKYJIBI MEXIY
JIaMeJUTSIPHBIMM LIETUHKAMMU. Sadocepheus sausai sp. n. oTinvaeTcs ot S. yakuensis Aoki 2006 ipucyTcTBU-
€M JUIMHHBIX aIaHaJIbHBIX U 3aJHUX HOTOTaCTPaJIbHBIX HIETUHOK p|—p3 U HEKOTOPBIX STTMMEPATbHBIX 111e-
TUHOK.

Kniouesvie cnosa: mannupHeie Kiein, OpueHTalibHasl 001acTh, cUCTeMaTrKa, MopdoJsiorust, Furhiynchori-
bates, Sadocepheus
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