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A new oribatid mite species of the genus Oribatella (Oribatida, Oribatellidae) — Oribatella
altaica Ermilov sp. n. — is described from soil-litter in Altai mountains, Russia; it is showing
an interesting sexual dimorphism in the structure of the posterior part of notogaster (large
unpaired concavity bearing a pair of porose areas A3 present in males versus concavity ab-
sent, A3 located openly on notogastral surface in females). In addition, data on the known
sexually dimorphic Oribatella species are presented.
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INTRODUCTION

The genus Oribatella (Acari, Oribatida, Oribatellidae) was proposed by
Banks (1895) with Oribatella quadridentata Banks, 1895 as type species. At pre-
sent, it comprises about 130 species, which have a cosmopolitan distribution
collectively (Susias 2004, online version 2021). The generic characters were sum-
marized by BEHAN-PELLETIER and EaMER (2010) and BeHAN-PeLLETIER (2011).
The identification keys to particular species of Oribatella have been presented by
several authors (e.g. ]. BaALocn & P. Barocn 2002, WEiGMANN 2006, SHTANCHAE-
vA & Susias 2009, BEHAN-PELLETIER 2011, BEHAN-PELLETIER & WALTER 2012).

A new sexually dimorphic species of Oribatella found in the Altai Mts, SW
Siberia of Russia. Cases of strong sexual dimorphism are relatively rare in Ori-
batida. According to BEHAN-PELLETIER and EAMER (2010) and BEHAN-PELLETIER
(2015), only 77 species of more than 8000 known species of brachypyline orib-
atid mites show sexual dimorphism. Therefore, each new case is important in
understanding this aspect among different groups of oribatid mites. The main
goal of the current study is to describe and illustrate the new species. Moreo-
ver, we also summarize data on sexually dimorphic Oribatella species.
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MATERIAL AND METHODS

Specimens — Substrate samples (soil-litter) containing oribatid mites (including spec-
imens of a new species) were collected by hand method from the Altai mountains, Russia,
during our summer expedition in 2021. Mites were extracted using Berlese’s funnels with-
out electric lamps in laboratory conditions for five days and preserved in 70% of ethanol.

Specimens are deposited in two institutions: the Senckenberg Museum of Natural
History, Gorlitz, Germany (SMNH); and the Tyumen State University Museum of Zool-
ogy, Tyumen, Russia (TSUMZ).

Observation and documentation — Specimens were mounted in lactic acid on tem-
porary cavity slides for measurements and illustrations. Body length was measured in lat-
eral view, from tip of the rostrum to the posterior edge of the gastronotum. Notogastral
width refers to 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 trochanter-
femur-genu-tibia-tarsus (famulus included). 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”. Scanning electron
microscope micrographs were made with the aid of a JEOL-JSM-6510LV SEM microscope.

Terminology — General morphological terminology used in this paper mostly follows
that of F. GRANDJEAN: see TRaVE and VachoN (1975) for references, NorTon (1977) for leg
setal nomenclature, and Norton and BeHAN-PELLETIER (2009) for overview.

Abbreviations — Prodorsum: lam = lamella; fu = tutorium; gt = genal tooth; ro, le, in,
bs, ex = rostral, lamellar, interlamellar, bothridial, and exobothridial seta, respectively; D =
dorsophragma; P = pleurophragma. Notogaster: len = lenticulus; con = concavity; c, la, Im,
Ip, h, p = notogastral setae; Aa, A1, A2, A3 = notogastral porose areas; ia, im, ip, ih, ips =
lyrifissures; gla = opisthonotal gland opening. Gnathosoma: a, m, h = subcapitular setae; or =
adoral seta; as = axillary saccule; d, I, cm, acm, ul, su, It, vt, sup, inf = palp setae; w = palp
solenidion; cha, chb = cheliceral setae; Tg = Tragardh’s organ. Epimeral and lateral podosomal
regions: 1a, 1b, 1c, 2a, 3a, 3b, 4a, 4b, 4c = epimeral setae; Ah = humeral porose area; Pdl, Pdll =
pedotectum I, II, respectively; cus = custodium; dis = discidium; cpc = circumpedal carina.
Anogenital region: g, ag, an, ad = genital, aggenital, anal, and adanal seta, respectively; iad =
adanal lyrifissure; po = preanal organ. Legs: Tr, Fe, Ge, Ti, Ta = trochanter, femur, genu, tibia,
and tarsus, respectively; pa = porose area; w, 0, ¢ = solenidia; € = famulus; d, [, v, ev, by, ft,
tc, it, p, u, a, s, pv, pl = setae.

TAXONOMY
Family Oribatellidae

Genus Oribatella Banks, 1895
Type species: Oribatella quadridentata Banks, 1895

Oribatella altaica Ermilov sp. n.
(Figs 1-6)

Diagnosis — Body size: 348-398 x 207-240. Body surface microgranulate.
Rostrum with small median concave. Inner margins of lamellae separated
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by elongate oval gap and fused basally by short translamella; outer and in-
ner teeth of lamella similar in length. Rostral seta setiform, heavily ciliated
unilaterally; lamellar seta bacilliform, barbed; interlamellar seta longest on
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Fig. 1. Oribatella altaica Ermilov sp. n., adult: A = dorsal view of male (legs not shown);
B = ventral view of male (gnathosoma and legs not shown); C = right lateral view of male
(gnathosoma and legs not shown). Scale bar: 50 um
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prodorsum, setiform, barbed. Bothridial seta long, slightly fusiform, with
narrowed head, barbed. Posterior part of notogaster with unpaired concavity
in males (versus concavity absent in females). Pteromorph pointed laterally,
with several serrations and stria on anterolateral margin. All notogastral setae
of medium length, setiform, barbed; ¢ and la longest, p,—p, shortest. Males
with two pairs of porose areas (A3 medially positioned at lateral edges of
unpaired concavity in posterior midline); females with three or four pairs of
porose areas (A3 located openly on notogastral surface) or with asymmetrical
number of pairs. Epimeral seta 4c longest on epimeres, thickened, barbed; 3¢

Fig. 2. Oribatella altaica Ermilov sp. n., adult: A, B, C = notogaster of female; D = anterior
part of prodorsum, dorsoanterior view. Scale bars: 50 um (A, B, C), 20 um (D)
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slightly thickened, barbed; others setiform, slightly barbed. Anogenital setae
short, setiform, slightly barbed. Postanal porose area elongate oval. Legs het-
erotridactylous.

Description of adults. Measurements — Body length: 365 (holotype: male), 348-365
(11 male paratypes), 381-398 (12 female paratypes); notogaster width: 215 (holotype), 207-
215 (11 male paratypes), 232240 (12 female paratypes).

Integument — Body colour brown. Surface densely microgranulate. Lateral side of
lamella, anterior and anterolateral parts of pteromorph and dorsal side of pedotectum I
with some stria. Pedotectum I, posterior part of tutorium and ventrolateral part of epimere
I tuberculate. Subcapitular mentum sparsely microfoveolate.
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Fig. 3. Oribatella altaica Ermilov sp. n., adult: A = posterior view of male; B = posterior view
of female; C = subcapitulum, ventral view; D = chelicera, left, paraxial view; E = palp, right,
antiaxial view. Scale bars: 50 um (A, B), 10 um (C, D, E)
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Table 1. Leg setation and solenidia of adult Oribatella altaica Ermilov sp. n.
Leg Tr Fe Ge Ti Ta
(), (tc), (it), (p), (u), (a), s, (pv), V',

), 1", ¢, w, w,

I v d(),bv", 0" ()v,o D, (), @  (ft), (tc), (it), (p), (u), (a), s, (pv), w,, ©,
o o dl”, e I',o U, (v), @ (ft), (tc), (it), (p), (), (a), s, (pv)

v v d, ev’ ar I, (v), @ ft”, (tc), (p), (w), (a), s, (pv)

Note: Roman letters refer to setae, Greek letters to solenidia (except ¢ = famulus); single
quotation mark (") designates setae on the anterior and double quotation mark (”) setae
on the posterior side of a given leg segment; parentheses refer to a pair of setae.

I v 4, 1), "0 (),v,0 ), ,¢,

Fig. 4. Oribatella altaica Ermilov sp. n., adult: A =leg I, right, antiaxial view; B = leg II, with-
out tarsus, right, antiaxial view; C = leg III, without tarsus, left, antiaxial view; D = leg IV,
left, antiaxial view. Scale bar: 20 um
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Prodorsum - Rostrum protruding, narrowed, with small median concave. Anterior
part of prodorsum slightly hump-like. Distal part of lamella with well-developed teeth
(outer and inner teeth similar in length, straight, outer tooth laterally with one or two small
teeth) and deep U-shaped indentation between them. Inner margins of lamellae separated
by elongate oval gap, fused basally by short translamella (median tubercle absent). Ros-
tral seta (77-82) setiform, heavily ciliated unilaterally. Lamellar seta (77-82) bacilliform,
barbed. Interlamellar seta (131-135) setiform, nearly straight, barbed. Bothridial seta (86—
94) fusiform, with slightly developed narrowly elongate head having narrowed distal part,

SEM HV: 5.0 kV WD: 15.04 mm
View field: 471 pm Det: SE
SEM MAG: 448 x Hivac

\

SEM HV: 5.0 kV 'WD: 15.06 mm
View field: 494 ym Det: SE
SEM MAG: 427 x Hivac

MIRA3 TESCAN SEM HV: 5.0 kV WD: 15.08 mm
View field: 461 um Det: SE
Tiomry SEM MAG: 457 x Hivac

MIRA3 TESCAN SEM HV: 5.0 kV WD: 14.95 mm MIRA3 TESCAN
View field: 405 um Det: SE
Tiomry SEM MAG: 520 x Hivac Tiomry

Fig. 5. Oribatella altaica Ermilov sp. n., adult, SEM micrographs: A, C = dorsal view of fe-
male; B = dorsal view of male; D = dorsoposterior view of male
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barbed. Exobothridial seta (20-24) setiform, slightly barbed. Tutorial cusp with four to six
teeth distally. Genal tooth large, rectangular. Dorsosejugal porose area oval, poorly visible.

Notogaster — Anterior margin slightly convex medially. Subtriangular lenticulus well
visible. Posterior part of notogaster with large and deep unpaired concavity in males (ver-
sus concavity absent in females). Pteromorph pointed laterally, with some serrations on an-
terolateral margin. Notogastral setae (c: 41-49; la: 41-45; Im, Ip, h,: 28-32; h,, h,: 20-24; p,—p.:
16-20) setiform, barbed. Porose areas rounded (8-12, sometimes some areas reduced up to

SEM HV: 5.0 kV WD: 14.95 mm MIRA3 TESCAN SEM HV: 5.0 kV WD: 14.96 mm MIRA3 TESCAN
View field: 379 ym Det: SE View field: 513 ym Det: SE
SEM MAG: 556 x HiVac Tiomry SEM MAG: 411 x HiVac Tiomry

SEM HV: 5.0 kV WD: 15.02 mm MIRA3 TESCAN SEM HV: 5.0 kV WD: 15.03 mm MIRA3 TESCAN
View field: 464 ym Det: SE View field: 471 pm Det: SE
SEM MAG: 454 x HiVac Tiomry SEM MAG: 447 x HiVac Tiomry

Fig. 6. Oribatella altaica Ermilov sp. n., adult, female, SEM micrographs: A = dorsoanterior
view; B = lateral view; C = ventral view; D = right ventrolateral view
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4); males with two pairs of porose areas, posterior pair (A3) medially positioned at lateral
edges of unpaired concavity in posterior midline; some females with three or four pairs of
porose areas, but majority of specimens with asymmetrical number of pairs (two versus
three, two versus four, three versus four), posterior pair (A3) located openly on notogastral
surface. Opisthonotal gland opening and all lyrifissures (except ia not observed) distinct.

Gnathosoma - Subcapitulum size: 82-86 x 65-69. Subcapitular (a: 10-12; m: 20-28; h,
20-24) and adoral (6-8) setae setiform, barbed. Palp (length: 61-65) with typical setation
0-2-1-3-9(+w). Postpalpal seta (4) spiniform, smooth. Axillary saccule distinct, slightly
elongated. Chelicera length: 86-94. Cheliceral setae (cha: 24-28; chb: 16) setiform, barbed.

Epimeral and lateral podosomal regions — Epimeral setal formula: 3-1-3-3. Seta 4c
(32-41) thickened, barbed; 3¢ (28-32) slightly thickened, barbed; 3b, 4b (20-24), 1b, 4a (16—
20), 1a, 2a, 3a, 1c (12) setiform, slightly barbed. Custodium, discidium and circumpedal
carina well developed. Humeral porose area Ah oval; Am not observed.

Anogenital region — Genital (g: 12-14; g,: 10~12; g,-g,: 8), aggenital (8), anal (8), and
adanal (8) setae setiform, slightly barbed. Adanal setae ad, and ad, located posteriorly, ad,
laterally to anal aperture. Adanal lyrifissure inverse diagonal, located close and anterolat-
erally to anal plate. Postanal porose area elongate oval (20-28 x 6-8).

Legs — Tridactylous; median claw distinctly thicker than laterals, all slightly barbed
on dorsal side. Porose area on femora I-IV and on trochanters III, IV well visible. Formulas
of leg setation and solenidia: I (1-5-3-4-20) [1-2-2], II (1-5-3-4-15) [1-1-2], Il (2-3-1-3-
15) [1-1-0], IV (1-2-2-3-12) [0-1-0]; homology of setae and solenidia indicated in Table
1. Famulus of tarsus I mini-stickform, slightly swollen and blunt-ended apically, inserted
posteriorly to solenidion w,. Seta s of tarsus I eupathidial, located before setae a. Setae [” on
genua I, II, tibiae I, Il and I” on genu IV, tibia IV thick, heavily barbed. Solenidia w,, w, on
tarsus II and o on genu III bacilliform, other solenidia setiform.

Material examined — Holotype (male) and 11 paratypes (five males and six females):
Russia, Altai, Ongudaysky region, 50°49'52.0”N, 85°37"12.0”E, 1475 m a.s.l., soil-litter in
steppe, 18.07.2021 (collected by A. A. Khaustov, O. Joharchi, I. Doker, and V. A. Khaustov);
12 paratypes (six males and six females): Russia, Altai, Ust-Kansky region, 50°56"11.0”N,
84°51'35.0”E, 1525 m a.s.l, soil-litter in steppe, 18.07.2021 (collected by A. A. Khaustov, L.
Doker, V. A. Khaustov, and R. V. Latyntsev).

Type deposition — The holotype and two paratypes are deposited in the collection of
the SMNH; twenty-one paratypes are deposited in the collection of the TSUMZ. All speci-
mens are preserved in 70% solution of ethanol with a drop of glycerol.

Etymology — The specific name altaica refers to the geographical place of origin, Altai.

Remarks — Oribatella altaica Ermilov sp. n. is morphologically most simi-
lar to Oribatella canadensis Behan-Pelletier et Eamer, 2010 from Canada in hav-
ing sexual dimorphism (males with unpaired posterior notogastral concavity
versus females without concavity). However, the new species differs from the
latter by the presence of microgranulate body surface (versus microfoveolate),
slight median indentation of the rostrum (versus indentation deep, with some
teeth), slightly fusiform bothridial seta with narrowed head (versus clavate,
with rounded head), similar outer and inner teeth on lamella (versus outer tooth
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longer than inner tooth), two pairs of notogastral porose areas in males (versus
three pairs), elongate oval postanal porose area (versus oval), epimeral seta 4c
distinctly thicker than 3b, 3¢ (versus 3b, 3¢, 4c similar in thickness), and by the
absence of a tubercle in the notogastral concavity in males (versus present).

DISCUSSION

BenaN-PeLLETIER and EamEer (2010) and BeEHAN-PELLETIER (2015) sum-
marized data on all known species of brachypyline oribatid mites; altogether
77 species have strong sexual dimorphism. Later, BaAyaArRrocTokH et al. (2017)
described an additional sexually dimorphic species — Neoribates isabelaensis
Bayartogtokh, Ermilov et Corpuz-Raros, 2017 (Parakalummidae) — and dis-
cussed all cases of sexual dimorphism in the superfamily Oripodoidea.

Cases of sexual dimorphism in the superfamily Oribatelloidea are known
only for two representatives of the genus Oribatella, O. canadensis Behan-Pelle-
tier et Eamer, 2010 and O. oregonensis Behan-Pelletier et Walter, 2012. BEHAN-
PerreTIER and EamERr (2010) described the first sexually dimorphic species of
Oribatella — O. canadensis — showing the presence of unpaired concavity with
a raised medial region in posterior part of the notogaster in males (versus
concavity completely absent in females) and processes different number of
notogastral porose areas and localization of A3 (in males: three pairs of areas
— Aa, A1, A3 — developed; A3 medially positioned at lateral edges of unpaired
concavity in posterior midline versus in females: four pairs of areas — Aa, A1,
A2, A3—developed; A3 located openly on notogastral surface). Later, BEHAN-
PeLieTIER and WALTER (2015) described the second sexually dimorphic spe-
cies of Oribatella — O. oregonensis — showing different number of notogastral
porose areas and localization of notogastral setae Ip, h, and h, (in males: two
pairs of areas — Aa, fused (?) A1-A3—developed; Ip, h, and h, inserted very
close to each other on fused (?) A1-A3 versus in female: four pairs of areas —
Aa, A1, A2, A3—developed; Ip, h, and h, distant form each other).

The third dimorphic species described herein, Oribatella altaica is simi-
lar to O. canadensis in the presence of unpaired posterior notogastral concav-
ity with one pair of porose areas medially positioned at lateral edges of this
concavity in posterior midline in males. This modification is not unique for
the Oribatella species. A similar sexual dimorphism is also known e.g. in a
few representatives of Oppioidea and Oripodoidea (BEHAN-PELLETIER 2015,
BavarrocTokH et al. 2017). As discussed and summarized earlier (BayarToc-
TOKH et al. 2017), certain types of sexual dimorphism, such as modifications
in the posterior part of notogaster and octotaxic system, seem to suggest the
occurrence of associative mating and even courtship rituals in different orib-
atid mite groups. Most likely, this is also true for Oribatella altaica, however,
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further studies involving behavioural observation and direct examination of
nuptial food are required to determine the role of modifications in the poste-
rior notogastral concavity and porose areas A3, in this species.
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