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ABSTRACT: A chigger mite species Schoengastia propria Audy and Womersley, 1957, described from a snake in India, is re-
described based on new materials collected from an alcohol-fixed museum specimen of a lizard from Iran, as well as from a rat

in Thailand.
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INTRODUCTION

Chigger mites of Iran have been studied since
the 1970s, with major contributions by Vercam-
men-Grandjean et al. (1970) and Kudryashova et
al. (1978). A recent checklist included 85 species
of trombiculids from Iran (Stekolnikov et al.
2019b). Shortly thereafter, this number was in-
creased to 104 as a result of new species descrip-
tions and new country records (Shamsi et al. 2020).
The majority of the Iranian chigger species known
at that time were parasites of mammals. Vercam-
men-Grandjean et al. (1970) also recorded 12
species from birds and one species from a lizard.
One species has been described from a scorpion
(Stekolnikov et al. 2019a), while a few new species
were collected without host association—from
plants (Goff and Saboori 1998) and soil (Wen et al.
2012). Thus, until recently, only a single case of a
chigger mite associated with a reptile host has been
reported from Iran—the parasitizing of Pentidionis
agamae (André, 1929) on Agama sp. (Squamata:
Agamidae) in Kazerun (Vercammen-Grandjean et
al. 1970).

A recent examination of a museum lizard spe-
cimen from Iran has yielded one chigger species
tentatively identified as Schoengastia sp. (Orlova
et al. 2023). Hereby, we provide the results of its
identification. In view of some differences be-
tween our material and the previously published
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morphological data on this species (Schoengastia
propria Audy and Womersley, 1957), we provide
its full redescription based on the Iranian sample,
as well as on two specimens from Thailand. We
also provide data on this species’ individual
variation.

MATERIALS AND METHODS

Chigger mites were collected from an alcohol-
fixed lizard specimen, deposited at the Zoological
Institute of the Russian Academy of Sciences (St.
Petersburg, Russia; the collection acronym for the
lizard specimens is ZISP, and for the chigger
specimens—ZIN). Chiggers attached to the host’s
skin were extracted using tweezers and mounted
on microscope slides using Berlese fluid.

The microscope examination and, partly, the
drawing (of the idiosoma and legs) were performed
using a Leica DM2500 microscope supplied with
a drawing tube and a differential interference con-
trast device. The drawings of the scutum and the
gnathosoma, as well as the accompanying measure-
ments were taken using a MBI-3 microscope, sup-
plied with phase contrast optics, a drawing tube
and an ocular micrometre. The terminology and
abbreviations used in the present work follow Goff
et al. (1982), with a few additions (Stekolnikov et
al. 2025).
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RESULTS

Schoengastia propria
Audy and Womersley, 1957

(Figs. 1-3)

Schoengastia propria Audy and Womersley, 1957:
367, fig. 8; Nadchatram et al. 1980: 269, 280;
Fernandes and Kulkarni 2003: 324, fig. 106; Chai-
siri et al. 2016: 332.

Schoengastia sp.: Orlova et al. 2023: 116, fig. 4.

Diagnosis. SIF = 7BS-N-3-(4-5)111.(0-1)000;
fPp = B/N/NNB; {D = 2H-10(11)-(6-8)-6-4-2(4)-
0(2), DS=31-36,V=28-41,NDV=62-73; Ip=
869-898; scutum pentagonal, with posterior margin

slightly concave in center; sensillary bases at level
of PLs; AL > PL >> AM,; clavate sensilla partially
covered with small setules; cheliceral blade with
tricuspid cap and dorsal row of 4—6 teeth; tibialae
II terminal; mastitarsala nude or ciliated. The mea-
surements are provided in Table 1.
Redescription of larva. Idiosoma (Fig. 1).
Eyes 2 + 2, on ocular plate; 31-36 barbed dorsal
idiosomal setae; distribution by rows usually 2H-
10-8-6-4-2(4), with little variation; two sternal
setae between coxae I-II and two between coxae
III; 2841 ventral setae; NDV = 62-73.
Gnathosoma (Fig. 2). Cheliceral blade with
tricuspid cap and dorsal row of 4-6 teeth, two
distal teeth largest; cheliceral base with dense

Fig. 1. Schoengastia propria Audy and Womersley, 1957, specimens from Iran. A—ventral aspect of idiosoma; B—
dorsal aspect of idiosoma; C—preanal seta; D—humeral seta; E—dorsal idiosomal seta (central); F—dorsal idiosomal

seta (marginal); G—scutum and eyes; H—sensillum.

Abbreviations: AL—anterolateral seta; AM—anteromedian seta; cxl—leg I coxa; cxIl—leg II coxa; cxIll—leg III
coxa; H—humeral seta; PL—posterolateral seta; S—sensillum; sta—anterior sternal setae; stp—posterior sternal setae;
u—uropore (anus); V—ventral setae. Scale bars: 100 um (A-B), 50 pm (C-H).
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Fig. 2. Schoengastia propria Audy and Womersley, 1957, specimens from Iran (A—C) and Thailand (D). A—ventral
aspect of gnathosoma; B—cheliceral blade, lateral view; C—dorsal aspect of gnathosoma; D—palp (specimen with

branched genual seta).

Abbreviations: Cb—cheliceral base; Cs—<cheliceral blade; Ga—galeal (deutorostral) seta; gns—gnathocoxal (tritorostral)
seta; ic—infracapitulum (gnathobase, gnathocoxa); PC—palpal claw (odontus); PF—palpal femur; PG—palpal genu;
PTa—palpal tarsus; PTi—palpal tibia; S —palpal tarsala (»); {—palpal subterminala (C).

puncta in proximal part and sparse puncta in me-
dial part; gnathobase (infracapitulum) with sparse
puncta, without transverse cuticular striations,
bears one pair of branched tritorostral setae; ga-
leal (deutorostral) seta nude; palpal claw (odontus)
with three large, subequal, curved prongs; palpal
femur and genu with puncta; palpal femoral seta
branched; palpal genual seta nude; palpal tibia with
nude dorsal and lateral setae and branched ventral
seta; palpal tarsus with seven branched setae, nude
subterminala ({) and basal tarsala ().

Scutum (Fig. 1G, H). Nearly pentagonal, with
small puncta; posterior scutal margin greatly pro-
jected, arcuate, slightly concave in center, super-
imposed by cuticular striations; AM slightly pos-
terior to level of ALs; sensillary bases at level of
PLs (PSB — P-PL = —1-2, mean 1); clavate sen-
silla (trichobothria) partially covered with small
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setules; AL > PL >> AM; ALs and PLs larger and
covered with much longer barbs than dorsal idio-
somal setae; scutal corners rounded, not projected.

Legs (Fig. 3). All seven-segmented (with di-
vided femur), with one pair of claws and claw-like
empodium. Sensory setae: Leg I: 4-5 genualae (o),
microgenuala (), 2 tibialae (¢) and microtibiala
(x) in distal part of segment, tarsala [ (®), famulus
(e) distal to tarsala, subterminala ({), nude parasu-
bterminala (z), pretarsala ({). Leg II: genuala (o),
2 tibialae (@) in terminal position, close to each
other, tarsala (®), famulus (&) proximal to tarsala,
pretarsala (). Leg III: genuala (o), tibiala (¢),
mastitarsala ciliated at different extent. Unspecial-
ized setae (leg I, II, I1I): coxa 1, 1, 1; trochanter 1,
1, 1; basifemur 1, 2, 2; telofemur 5, 4, 3; genu 4,
3, 3; tibia 8, 6, 6; tarsus 22, 16, 15 (including mas-
titarsala).
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Fig. 3. Schoengastia propria Audy and Womersley, 1957, specimens from Iran. A—genu of leg I with four genualae;
B—Ileg I, trochanter—tarsus, genu with five genualae; C—Ileg II, trochanter—tarsus; D—Ileg 11, trochanter—tarsus; E,

F—muastitarsala, variants of ciliation.

Abbreviations: f—famulus I (g); f,—famulus II (¢); ga—genuala I (c); gm—genuala II (c); gp—genuala III (o);
MTa—mastitarsala; pST—parasubterminala (z); PT’—pretarsala I ({); PT”—pretarsala II (); S,—leg I tarsala (o);
S,—leg Il tarsala (»); ST—subterminala (C); ta—tibiala I (¢); tm—tibiala II (¢); tp—tibiala III (¢); pga—microgenuala

(x); uta—microtibiala (k).

Distribution and hosts. This species was de-
scribed from Bombay (currently Mumbai), India,
from the Asiatic water snake Fowlea piscator
(Schneider, 1799) (as Natrix piscator) (Squamata:
Colubridae). Later, it was recorded from Thailand,
the Kanchanaburi Province, from the black rat
Rattus rattus (L., 1758) (Rodentia: Muridae) (Nad-
chatram et al. 1980), as well as from the Tak Prov-
ince, from the rats Bandicota indica (Bechstein,
1800) and R. rattus (Chaisiri et al. 2016). Herein,
S. propria is reported from both Iran and the lizard
Lacerta strigata Eichwald, 1831 (Squamata: Lac-
ertidae) for the first time.
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Type deposition. Holotype (larva), CORU
43862, ex Natrix piscator, Bombay, India, 4 May
1956, coll. Haffkine Institute, was deposited in the
collection of the Zoological Survey of India (Kol-
kata, India). One paratype each was deposited in
the Natural History Museum (NHM, London, UK),
the United States National Museum of Natural
History (USNM, Washington DC) and the per-
sonal collection of J.R. Audy (Audy and Womers-
ley 1957). However, the senior author (AAS) did
not find any material on S. propria during his revi-
sion of the NHM collection in 2017 and 2019. This
species was also absent from the catalogue of the
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USNM collection (Bassini-Silva ef al. 2021). The
place of the deposition of the personal collection
of J.R. Audy is unknown. Fernandes and Kulkarni
(2003) have examined a paratype with the number
CORU 43061, loaned by M. Nadchatram. The place
of its current deposition is also unknown.

Material examined. Thirty-three larvae (ZIN
18819-18851) ex Lacerta strigata, collection lot
number ZISP 22069, Iran, Mazandaran Province,
near Babolsar, 36°41' N, 52°41'E, 5 July 1942, the
Soviet Epidemiological and Parasitological Expe-
dition; mites collected by Igor V. Doronin. Two
larvae (ZIN 9837 and 9838) ex Bandicota indica
No. R7127, Thailand, Tak Province, Mae Sot Dis-
trict, coconut and banana plantation, 16.481683°
N, 98.440465° E, 5 December 2013, coll. Kittipong
Chaisiri (Chaisiri et al. 2016).

DISCUSSION

Schoengastia Oudemans, 1910 currently in-
cludes 94 species distributed in Africa, Asia (except
Northern), Australia and Oceania (Nielsen et al.
2021). The genus exhibits broad host diversity,
parasitizing reptiles, small mammals and occasion-
ally birds. Some of its species were reported at-
tacking humans (Stekolnikov 2021). Vercammen-
Grandjean (1958) revised African Schoengastia
while Nadchatram et al. (1980) revised Schoengas-
tia of the Asiatic-Pacific region. However, many
species of this genus remain incompletely described
due to their types being hard to access or lost
(Stekolnikov 2024).

Schoengastia propria is the second chigger
species found on a reptile host in Iran and the sec-
ond species of Schoengastia recorded from this
country. Previously, Wen et al. (2012) described
Schoengastia (Priomesochela) persica Wen, Sab-
oori and Akrami, 2012 based on one specimen
extracted from soil using a Berlese’s funnel. Fer-
nandes and Kulkarni (2003), who examined one
paratype of S. propria, have corrected and updated
its description. All type specimens of S. propria
lack the AM scutal seta; thus, here, we provide data
on this seta for the first time, filling a longstanding
gap in the morphological characterization of this
species.

Our material differs from the type series by the
presence of eight (seven in one specimen) vs. six
setae in the 2™ posthumeral row (more specifically,
fD=2H-10(11)-8(7)-6-4-2(4)-0(2) vs. 2H-10-6-6-
4-2-2). Since neither the original description (Audy
and Womersley 1957), nor the redescription (Fer-
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nandes and Kulkarni 2003) included a drawing of
the idiosoma, we cannot establish whether this
difference reflects a real intraspecific variation or
a different interpretation of the setal pattern. The
metric and meristic characters of the samples from
Iran, Thailand and India do not exhibit any differ-
ences of taxonomic significance (Table 1). Audy
and Womersley (1957) described the mastitarsala
of S. propria as nude or bearing one cilium (“short
barbule”) in the proximal third. In our material,
there is a variation from a typical upstanding mas-
titarsala bearing one cilium to a heavily ciliated
seta almost indistinguishable from other unspecial-
ized leg setae (Fig. 3D-F). This variation suggests
that the mastitarsala morphology should be treated
as a variable rather than a diagnostic character of
this species.

The presence of 4-5 genualae [ in S. propria is
a rare trait: this species shares it only with S. yun-
nanensis Liu, Hsu and Wen, 1965, whereas other
Schoengastia possess 3 or 2 genualae I (Vercam-
men-Grandjean 1958; Nadchatram et al. 1980).
The four genualae are arranged in two lateral pairs,
with the fifth seta occupying a dorsal and proximal
(Fig. 3B), or sometimes lateral, distal position. This
unpaired seta or one of the distal genualae may
occasionally be absent (Fig. 3A).

Schoengastia yunnanensis was described from
two specimens (holotype and paratype) collected
from a rat in the Yunnan Province, China (Li et al.
1965). This species is very close to S. propria, but
differs from it in the presence of heavily branched
palpal genual seta (vs. seta bearing at most one
cilium). According to the original description, S.
yunnanensis also possess eight branched setae on
the palpal tarsus and two morphologically distinct
microgenualae I. All other chigger mites, on the
other hand, have at most seven unspecialized setae
on the palpal tarsus and one microgenuala I. It is
not clear if these unique traits are in fact the stable
characters of the species or rare morphological
abnormalities; they could also be a result of ex-
amination errors. We consider it plausible that S.
yunnanensis is conspecific with S. propria. To re-
solve this question, we recommend a re-examina-
tion of the type materials of both species in the
future.
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Table 1.

Morphometric (AW- S, pum) and meristic (DS-NDV) traits of Schoengastia propria.

Iran Thailand India*

Range Mean N ZIN 9837 ZIN9838
AW 50-59 54 10 46 50 48-51
PW 77-83 80 10 68 72 71-76
SB 15-20 17 10 14 15 15-15
ASB 23-28 26 10 31 23 26-27
PSB 25-29 27 10 24 27 20-22
SD 50-56 53 10 55 50 4649
P-PL 25-27 26 10 30 27 —
AP 25-29 27 10 24 25 24-26
AM 25-31 28 9 23 23 —
AL 60-67 64 9 61 — 617-68
PL 49-58 53 10 56 58 487-51
S(length) 25-31 28 5 31 31 28-29
S(width) 14-15 14 5 14 14 15-16
H 4043 41 10 41 43 39-43
D . 27-32 29 10 31 32 —
D,_. 3841 40 10 41 41 36-37
V.. 25-31 27 9 27 25 26-28
A 32-36 34 9 36 34 34-41
pa 306-313 | 309 6 324 302 281
pm 266-275 | 270 6 272 275 248
pp 293-319 | 306 6 313 319 284
Ip 869-898 | 885 6 909 896 813
TallIL 85-92 88 8 95 94 81
TalllW 13-14 14 8 14 14 16
S, 17-20 18 4 16 15 17-19
S, 12-15 14 4 16 14 13-14
DS 31-36 33 9 37 32 32
\% 2841 35 9 39 43 32-36
NDV 62-73 68 10 76 75 68-72

Note: *Holotype and two paratypes, after Fernandes and Kulkarni (2003); values outside the intervals for the Ira-
nian sample are in bold.
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