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ABSTRACT

The oribatid mite Ghilarovus humeridens Krivolutsky, 1966 (Oribatida, Zetomotrichidae), the type species of the genus
originally described from Turkmenistan, is recorded in Iran for the first time. A supplementary description of this
species is given with detailed illustrations based on Iranian materials. The main morphological traits of G. humeridens
are summarized.
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INTRODUCTION

The oribatid mite genus Ghilarovus (Acari, Oribatida, Zetomotrichidae) was established by
Krivolutsky (1966), with Ghilarovus humeridens Krivolutsky, 1966 from Turkmenistan as type
species. Ghilarovus is a small genus, comprised of 15 nominal species and representatives of this
genus seem to be relatively rare and have restricted distribution. Thirteen species have been described
from the Palaearctic region (Southwestern Europe: Spain; Central Asia: Turkmenistan and
Kazakhstan; Western Asia-Eastern Europe: Armenia, Georgia; Eastern Asia: Japan, Mongolia and
China) and two are known from the Nearctic region (Mexico and USA) (Bayartogtokh and
Smelyansky 2007; Subias 2004, updated 2023).

The main generic traits of the genus were summarized by Behan-Pelletier and Knee (2019), and
they provided an expanded diagnosis for adults of Ghilarovus. The identification keys to known
species of the genus Ghilarovus were presented by Bayartogtokh and Smelyansky (2007), and later
revised by Behan-Pelletier and Knee (2019). Features, such as denticulation of rostrum (number and
size of dents), bothridial seta (shape, size and number of branches), anal (1 or 2 pairs) and adanal (2
or 3 pairs) setation, the conditions of posterior tectum of notogaster (divided or undivided), and of
the pyriform organs and humeral sac of notogaster (presence or absence) are used to differentiate the
species in this genus.

According to Krivolutsky (1966, 1975), Karppinen et al. (1986), and Wang et al. (2003), G.
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humeridens has been recorded only from Turkmenistan (from dark brown soil under walnut-fruit
forests composed by walnut, maple and apple trees), Uzbekistan (soil-litter of juniper forest) and in
eastern part of China (soil and litter of deciduous forests), and there were no further records until now
in spite of comprehensive studies conducted in these regions.

In the course of taxonomic studies of the oribatid mite fauna in Fars province, Southern Iran, we
found Ghilarovus humeridens in two localities: Shiraz and Sepidan counties. Prior to this study, there
was only one record of this genus from Iran: Ghilarovus hispanicus Subias & Pérez-ifiigo, 1977
(Akrami 2015), thus it is the first finding of Ghilarovus humeridens in Iran. Ghilarovus humeridens
was poorly described by Krivolutsky (1966) and the original description was too brief and not
illustrated completely, providing only figures of dorsal view of body, and lacking some important
morphological features such as ventral view of body, measures of some morphological structures, leg
setation and solenidia, and the morphology of gnathosoma; furthermore, there is no redescription or
detailed figures in the other literatures. It is therefore warranted to provide an additional description
of this species. The goals of the present work are to present a supplementary description and illustrate
the morphology of G. humeridens, adding new information about some morphological structures and
their measurements, putative homology of leg setae and solenidia and morphology of the gnathosoma,
based on adult specimens (females and males) from Iran, and to summarize the main morphological
traits, which will assist the identification of this species in the future.

MATERIALS AND METHODS

Specimens were collected by M. Behmanesh (in 2009) and J. Shahvand (in 2021), the former graduate
students at the Shiraz University. Samples of soil and litter were taken from upper layer to a depth of
nearly 15 cm under plants. Mites were extracted in the laboratory using Berlese funnels, cleared in
lactophenol and mounted in Hoyer's medium on permanent glass microscope slides. Some specimens
mounted in lactic acid on temporary cavity slides for drawing and illustration of the lateral aspect.
The examined material and data on their locality and habitat are presented in the ‘material examined’
section. Mites were studied using a light microscope (Zeiss Standard 20) and drawing tube attached
to the microscope.

Body length was measured from the tip of the rostrum to the posterior edge of the notogaster as
seen in dorsal view; body width refers to the maximum width of the notogaster in dorsal aspect. All
body measurements are presented in micrometers (um). The length of some body setae is given in
parentheses.

General morphological terminology used in this paper mostly follows that of F. Grandjean: see
Travé and Vachon (1975) for references, Norton (1977) for leg setal nomenclature, and Norton and
Behan-Pelletier (2009) for overview.

The following abbreviations are used: ro, le, in, ex, bs = rostral, lamellar, interlamellar,
exobothridial, and bothridial setae, respectively; bo = bothridium; tu = tutorium; Am = humeral porose
area; hu = humeral sac; c, la, Im, Ip, h, p = notogastral setae; im, ip, ih, ips = notogastral lyrifissures;
gla = opisthonotal gland opening; a, m, h = subcapitular setae; or = adoral seta; v, I, d, cm, acm, ul,
sul = palp setae; @ = palp and leg solenidion; ep = postpalpal seta; cha, chb = cheliceral setae; Tg =
Tragardh's organ; RU = rutellum; Pd I, Pd 1l = pedotecta | and 11, respectively; p.a. = porose area;
1a, 1b, 1c, 2a, 3a, 3b, 3c, 4a, 4b, 4c = epimeral setae; dis = discidium; cus = custodium; g, ag, an, ad
= genital, aggenital, anal, and adanal setae, respectively; iad = adanal lyrifissure; p.o. = preanal organ;
o, ¢ = leg solenidia; € = leg famulus; v, ev, bv, |, d, ft, tc, it, p, u, a, s, pv, pl = leg setae; v, r = eugenital
setae; L1-L.3 = ovipositor lobes; bDp = base of distal portion of ovipositor.

Taxonomy
Family Zetomotrichidae Grandjean, 1934
Genus Ghilarovus Krivolutsky, 1966
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Ghilarovus humeridens Krivolutsky, 1966 (Figs. 1-4)

Diagnosis

Adult — Total length 402—482. Rostrum with slightly protruding median part having four teeth
of subequal size and about 10 small lateral dentations on each side. Rostral, lamellar and interlamellar
setae long, barbed; bothridial seta filiform, with 9-11 pectinations on one side. Posterior notogastral
tectum divided, with overlapping lobes. Notogaster with numerous minute pores scattered irregularly.
Notogastral setae thin, acuminate, except c. thick, finely barbed, tapered. Humeral sac extending
posteriorly almost to level of lyrifissure im. Pyriform organ absent. Custodium long, strongly tapered,
extending to base of pedotectum I.

Juveniles — Unknown.

Supplementary description

Measurements — Body length: female (n = 1) 410; males (n = 3) 408 (range 402-416).
Notogastral width: female (n = 1) 263; males (n = 2) 260 (249-271). No differences between females
and males in body size.

Integument — Body color light brown to yellowish brown. Body surface finely and densely
punctate.

Prodorsum (Figs. 1A, 1C, 3E) — Rostrum dentate, median part having four teeth, subequal in
size and spacing, about 3 in length, separated from anterolateral margins by deep indentations, and
with about 10 pairs of lateral small dentations. Lateral dents more closely adjacent than medial ones.
Rostral seta (51-64) long, acuminate, curved anteromedially; mutual distance 45-50. Lamellar seta
(92-104) longest prodorsal setae, moderately barbed, extending well beyond rostrum to tip of rostral
seta, mutual distance about 58. Interlamellar seta (62—68) extending beyond insertions of rostral setae,
but not reaching rostral tip, mutual distance 79-83. Exobothridial seta (18-23) short and fine, weakly
barbed, inserted laterally to bothridium, its insertion situated under anterior part of notogaster.
Bothridial seta 75-83 long, directed posterolaterally, with 9-11 pectinations on one side, each about
7-10 in length. Bothridium (16 x 18) small, cup-shaped, its posterior half covered by notogaster,
mutual distance about 95.

A weakly developed transverse line anteriorly to insertion of lamellar seta present. No pores
present on prodorsal surface. Six pairs of relatively large muscle sigillae in dorsosejugal and
interbothridial regions, and some smaller ones anterior to each bothridium.

Notogaster (Figs. 1A, 1C, 3D) — Notogaster oval, broad anteriorly, conspicuously narrower
posteriorly. Posterior margin divided, with lobes overlapping medially, visible in ventral view.
Humeral projection accompanied posteriorly by a nearly round triangular projection; humeral seta c;
45-55 long, thickened and weakly barbed, tapered (slightly dilated in median part), positioned
dorsally on humeral tubercle. Other notogastral setae setiform, thin, acuminate, 16-22 long. Seta Im
positioned medially, in longitudinal alignment with bothridial seta, other setae inserted laterally.
Humeral sac (hu) large, about 90 long, sac-like, extending to vicinity of lyrifissure im. Pyriform (pear-
shaped) organ absent.

Lyrifissure ia not evident; im longest notogastral lyrifissure, as long as 2/3 notogastral setae,
situated posterior to humeral sac, lateral of seta Im, aligned transversely. Lyrifissure ip medium-sized,
situated anterior to seta hy; ih and ips short but well developed, situated anterior to seta ps, isible only
in lateral view. Numerous minute notogastral pores scattered irregularly on notogastral surface.
Opening of opisthonotal gland (anterolaterally to seta Ip) between im and seta Ip. Circumgastric
sigillar band visible.

Epimeral and lateral podosomal regions (Figs. 1B, 1C, 2A, 3C) — Acetabulum IV situated
adjacent to acetabulum I11. Pedotectum | PdI long. Notogastral lyrifissures ih and ips distinct, short.
Epimeral region with numerous muscle sigillae, creating illusion of reticulate pattern. Apodemata
sejugal apo.sj and Il apoll well developed, aligned obliquely, other apodemes not evident. Epimeral
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setae relatively long, conspicuously barbed, setal formula 3-1-3-3. 1a (30—40) long and thick, almost
reaching insertion of hypostomal seta h, directed anteriorly. 1c (40-48), 3b (37), 3c (27-32), 1b (27),
4c (21-24), 2a, 3a, 4a, 4b (15-18). Custodium strongly tapered, extending to base of Pdl. Pedotectum
| relatively large, bearing seta 1c, pedotectum Il smaller, bearing setae 3b and 3c. Discidium weakly
triangular, bearing seta 4c.

Figure 1. Ghilarovus humeridens Krivolutsky, 1966, (adult, legs not shown) — A. Dorsal view of body; B. Ventral view
of body; C. Lateral view (palpal setae not shown; only some posterolateral setae of notogaster are shown). Scale bar
=50 um.
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Figure 2. Ghilarovus humeridens Krivolutsky, 1966 (adult) — A. Subcapitulum, anterior region of prodorsum, parts of
palps and epimeral region; B. Chelicera, right, antiaxial view; C. Palp, left, antiaxial view. Scale bar =25 pym.

Gnathosoma (Figs. 1B, 1C, 2) — Subcapitulum longer than wide (105-115 x 80-86). Hypos-
tomal setae setiform, barbed bilaterally; a (24) shorter, directed medially, seta m (40) and seta h (44)
longest, curving anteriorly. Adoral setae or (20-24) setiform, strongly barbed. Palps (length 85-95)
with setation 0-2-1-3-9(+w). Solenidion not attached to acm, straight, pressed to tarsus surface.
Chelicera relatively large, Cheliceral length 115-120, with two barbed setae; cha (47) setiform, chb
(22) slight swelling distally, penicillate, tapered; fixed and movable digits with few blunt teeth.
Tragardh's organ of chelicerae elongate triangular, with rounded tip and curved mediodistal part.

Anogenital region (Figs. 1B, 1C, 3A, 3B) — Genital aperture (39-43 x 37) small, anal aperture
(72 x 67-70) nearly rounded. Distance between genital- and anal apertures about twice as long as
genital aperture (79-82). Four pairs of genital (g1-4) (11-14), one pair of aggenital (ag) (9), two pairs
of anal (ani-2) (5-8) and three pairs of adanal (adi-3) (4-9) setae, all of them thin, smooth. Aggenital
seta inserted more or less at level of posterior genital margin, in longitudinal alignment with epimeral
seta 4b. Adanal seta ad; inserted at level of posterior anal margin. Adanal lyrifissures iad aligned
obliquely at anterolateral corners of anal aperture, anterior to adanal seta ads. Ovipositor considerably
elongated.

Legs (Fig. 4) — All legs heterotridactylous, median claw shorter, but thicker than lateral claws.
Femora I-1V and trochanters 111 and IV with distinct porose areas p.a. with anteroventral porose area
on tibiae [-IV and posteroventral porose area on tarsi I-IV. Tibia | triangular with very large
dorsodistal projection, while tibia 11 with relatively smaller dorsodistal projection. Setal and solenidial
formula (I to 1V): trochanters: 1-1-2-1; femora: 5-5-3-2; genua: 2(1)-2(1)-1(1)-2; tibiae: 4(2)-4(1)-
3(1)-3(1); tarsi: 20(2)-16(2)-15-12; leg setation and solenidia given in Table 1. Leg IV much enlarged.
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No specialized strong setae on legs and acetabulum not dorsally displaced, so not adapted for
jumping. On tarsus | solenidion w2 approximately triple as long as solenidion w:. Solenidia @1 of tibia
I and ¢ of tibia II very long, setiform, located on dorsodistal apophyses. Famulus ¢ of tarsi | short,
blunt-ended. All tarsal setae barbed, setae on ventral side of tarsi I-IV robustly barbed.

Figure 3. Ghilarovus humeridens Krivolutsky, 1966 (adult) — A. Genital region, showing genital setae and male organ;
B. Ovipositor (part of bDp is shown); C. Part of ventral plate, showing pedotecta I and I, discidium and custodium;
D. Notogastral seta c; E. Bothridium, bothridial and exobothridial setae. Scale bar = 25 um.
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Figure 4. Ghilarovus humeridens Krivolutsky, 1966 (adult) — A. Leg I, left, paraxial view, trochanter not illustrated; B.
Leg Il, right, paraxial view, trochanter not illustrated; C. Leg Ill, left, antiaxial view; D. Leg IV, right, antiaxial
view. Scale bar = 25 pm.
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Table 1. Leg setation and solenidia of adult Ghilarovus humeridens Krivolutsky, 1966.

Leg Trochanter Femur Genu Tibia Tarsus
I V' d, (), bv v (D), (1), (v), 01, 02 (ft), (tc), (it), (p), (u), (@), s, (pv), (pI), I"", V', €, w1, ©2
I V' d, (M), bv',v' (l),o M, (v), ¢ (fo), (tc), (it), (p), (u), (), s, (pv), I", w1, w2
i IV d, I'yev I' o I (v), ¢ (ft), (tc), (it), (p), (u), (a), s, (pv)
v V' d, ev' d, I' I (v), ¢ ft", (tc), (p), (u), (d), s, (pv)

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

Material examined

Specimens of G. humeridens were collected in two counties in Fars province, southern Iran:
Locality 1- Shiraz county, nine specimens, collected by M. Behmanesh, 2.X1.2009: Dasht-e Arjan,
soil of oak trees, Quercus sp. (Fagaceae) and azarole hawthorn, Crataegus azarolus L. (Rosaceae),
29° 34' N, 52° 57" E, 2042 m as.l.; Khanezenyan, soil of prickly thrift, Acantholimon sp.
(Plumbaginaceae), 29° 40' N, 52° 08' E, 1953 m a.s.l.; Qalat, soil of mountain almond, Amygdalus
scoparia Spach (Rosaceae) on the top of the mountain, 29° 48' N, 52° 18' E, 2431 m a.s.l.; Locality
2- Sepidan county, three specimens, collected by J. Shahvand: Komehr village, soil of cypress trees,
Cupressus sp. (Cupressaceae), 2.VI11.2021, 30° 41' N, 51° 89' E, 2334 m a.s.l.; Ardakan, soil of sweet
almound trees, Amygdalus communis L. (Rosaceae), 18.1X.2021, 30° 16' N, 51° 58' E, 2299 m a.s.l.

Material deposition
The specimens are deposited in the Acarological Collection of the Department of Plant
Protection, School of Agriculture, Shiraz University, Shiraz, Iran.

Ecology

This species has relatively wide distribution in the Palaearctic region and is a typical inhabitant
of the soil-litter of various dry forests and mountain soils in the arid environments (Krivolutsky 1966,
1975; Karppinen et al. 1986; Chen et al. 1992; Wang et al. 2003).
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