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Two fur mite (Acari: Listrophoridae) taxa from
Pakistan, a new species Aeromychirus fimbriatus
sp.n. ex Hylopetes fimbriatus (Gray, 1837) (Sciu-
ridae) and Spalacarus mediolineatus nesokia Fain
et Hyland, 1980 ex Nesokia indica (Gray et Hard-
wicke, 1830) (Muridae), are described and rede-
scribed, respectively.
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The fur mite family Listrophoridae Megnin et
Trouessart, 1884 (Acari: Sarcoptoidea) is repre-
sented by permanent parasites living on the hair
shafts of mammals and currently includes more
than 150 species arranged into 21 genera [Fain,
1981a; Bochkov and OConnor, 2005]. It is likely
that many more species remain to be discovered
because many potential hosts  have not yet been
examined for these mites, and some countries with
diverse host faunas, e.g. Egypt, Pakistan, India,
Brasil, etc. are still largely “blank spots” with
respect to listrophorids. To date only two listro-
phorid species and one subspecies have been re-
ported from Pakistan, all from rodent hosts [Fain,
1976; Fain and Hyland, 1980]: Afrolistrophorus
musculus Wilson et Lawrence, 1967 from Mus
musculus L., 1758 and Millardia meltada (Gray,
1837) (Muridae); Afrolistrophorus pakistanensis
Fain, 1976 from several murines, Mus sp. (type
host), M. musculus, Ml. meltada, and Rattus rattus

(L., 1758) (Muridae), and gerbils Meriones hurri-
anae Jordon, 1867 and Tatera indica (Hardwicke,
1807) (Gerbillidae); and Spalacarus mediolineatus
nesokia (Fain et Hyland, 1980) from Nesokia indi-
ca (Gray et Hardwicke, 1830) (Muridae).

Examination of fluid preserved rodents col-
lected in the Northwest Frontier province of Paki-
stan yielded collections of listrophorid mites from
two host species. Below, we describe a new species,
Aeromychirus fimbriatus sp.n. from Hylopetes fim-
briatus (Gray, 1837) (Rodentia: Sciuridae) and
redescribe S. m. nesokia based on new material
from the type host.
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During a survey of small mammals at several
sites in the Northwest Frontier Province in 1990,
seven species of rodents and two species of shrews
were collected. Mammal specimens were individ-
ually bagged and wrapped in cheesecloth to prevent
parasite contamination before fixation in formalin
and ultimate transfer to 70% ethanol. Host speci-
mens were unwrapped in the laboratory of BMOC
and examined for ectoparasites, with a total of 79
individual hosts among these species examined.
Mite specimens were cleared in lactophenol and
mounted in Hoyer’s medium. Drawings were made
with a Zeiss microscope with a camera lucida using
phase contrast optics. Specimens were also studied
using a Leica DMLB microscope equipped with
differential interference contrast optics. Host spec-
imens examined are deposited in the collections of
the Museum of Zoology of the University of Mich-
igan (Ann Arbor, USA) and the Field Museum of
Natural History (Chicago, USA).

In the descriptions below, the idiosomal chae-
totaxy follows Griffiths et al. [1990] as modified by
Norton [1998] regarding genital and coxal setae.
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The leg chaeto- and solenidiotaxy follow Grand-
jean [1939]. All measurements are given in mi-
crometers (ìm) and were taken as follows: body
length = the total length from the anterior extremity
of the prescapular shield to the posterior border of
the body; body width = maximum width taken at
whatever level it occurs; length of dorsal shields =
maximum length, measured in the median line of
the shields; length of the posterior legs = length
from the most basal point of the trochanter to the
apex of the tarsus, excluding pretarsus. In the
collection records, names of hosts follow Wilson
and Reeder [1993]. Specimen depositories and ref-
erence numbers are cited using the following ab-
breviations:
BMOC # — B.M. OConnor reference number;
FMNH — Field Museum of Natural History, Chi-
cago, USA;
FUA — Department of Agricultural Entomology,
University of Agriculture, Faisalabad, Pakistan;
IRSNB — Institut royal des Sciences naturelles de
Belgique, Brussels, Belgium;
OSAL — The Acarology Laboratory, Ohio State
University, Columbus, USA;
UMMZ — Museum of Zoology, University of
Michigan, Ann Arbor, USA;
ZISP — Zoological Institute, Russian Academy of
Sciences, Saint-Petersburg, Russia.
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Figs 1–2
Type material. Male holotype (BMOC 90–

1500–066, #1) ex Hylopetes fimbriatus (FMNH
140504), Pakistan: NW Frontier Prov., Malakand
Div., Swat Distr., Yakh Tangai, 2076 m, 34°55′N,
72°38′E, 28.04.1990, coll. P. Myers (PM 6646).

Paratypes. 5 male and 12 female paratypes
(BMOC 90–1500–066, #2–18), same data as holo-
type; 5 male, 10 female, 2 teleonymph, 2 prot-
onymph, and 1 larva paratypes (BMOC 90–1500–
065, #1–20) ex H. fimbriatus (UMMZ 167667),
same locality, 28.04.1990, coll. P. Myers (PM
6645) [numerous mites in alcohol].

Type depositories. Holotype in FMNH, para-
types in FMNH, FUA, IRSNB, OSAL, UMMZ,
and ZISP.

Male (holotype). Body including gnathosoma
470 long (460–470 in 10 paratypes), 135 wide
(130–135). Prescapular shield 40 long (37–42).

Postscapular shield 77 long (75–80), completely
covered by narrow transverse bands. Posterior
margin of postscapular shield triangular in outline.
Hysteronotal shield 220 long (210–220), without
striation, completely covered by  triangular tooth-
like projections arranged in transverse rows. Ante-
rior margin of hysteronotal shield slightly concave,
setae d1 situated on this shield. Idiosomal surface
between prescapular and hysteronotal shields stri-
ated with numerous lines, and tubercles in lateral
parts (Fig. 1A). Coxal fields III distinctly striated
(Fig. 1B). Setae f2 filiform. Setae h2 relatively
short, about 40 long, and strongly thickened. Se-
tae h3 membranous, distinctly developed, about
35 wide, 2 times wider than long, with widely
rounded lateral margin. Aedeagus about 60 long
(Fig. 1C). Setae g thickened. Diameter of para-
anal suckers about 10–12. Cuticle between para-
anal suckers  and setae 4a with few tubercles (Fig.
1B). Legs III and IV 100–105 and 110–115 long,
respectively. Setae d of all tarsi III slightly shorter
than this segment. Trochanters  and femora IV
with distinct dorsal crests. Lengths of some setae
and solenidia: c1, c3, d1, d2—9-13, c2 25–27, cp
18–20, e1 37–40, e2  33–35, f2 28, h1 23–26, ps1–
ps3 7–10, ϕ I, II 55–60.

Female (10 paratypes). Body, including gna-
thosoma, 560–575 long, 130–140 wide. Prescapu-
lar shield 100–110 long. Postscapular shield 85–
90, covered by narrow transverse bands in lateral
parts and densely striated in median part. Hyster-
onotal shield absent. Hysteronotum posterior to
postscapular shield transversely striated and cov-
ered by tubercles (Fig. 2A). Distance between  setae
4a about 13 long. (Fig. 2B). Setae h2 and h3 about
90 long, distinctly longer than other idiosomal
setae 9–25 long. Legs III and IV subequal, 85–90
long. Setae d of tarsi III–IV longer than this seg-
ment. Lengths of some setae and solenidia: c1, c3,
d1,d2 — all 9–10, c2 20–22, e1 18–20, e2 23–26, f2
7–9, ϕ I, II 12–15.

Etymology. The species name is derived from
the species name of the host and is a noun in
apposition.

Differential diagnosis. This species clearly
differs from the other two species known in the
genus [Fain, 1979], A. aeromys (Fain, 1970) from
Aeromys tephromelas (Günther, 1873) from Bor-
neo and A. hylopetes (Fain, 1970) from Hylopetes
lepidus (Horsfield, 1823) [= sagitta (L., 1766) in
part] from Indonesia, by the following characters.
In males of A. fimbriatus sp. n., the hysteronotal
shield is covered by numerous tooth-like projec-



���

Listrophoridae from Pakistan

A C B

D

E F

Fig. 1. Aeromychirus fimbriatus sp. nov., male. Dorsal view (A), ventral view (B), aedeagus (C), opisthosoma in ventral view
(D), tarsi III and IV in ventral view, respectively (E — left leg, F — left leg). Scale bars 100 µm (A, B) and 50 µm (C–F).

tions, setae h2 are relatively short, about 45 long,
and strongly thickened; in females, the hysterono-
tal shield is present and setae h2 are distinctly
longer than other opisthosomal setae, excluding h3.
In males of A. aeromys and A. hylopetes, the hyster-
onotal shield is without projections and setae h2 are
whip-like; in females, the hysteronotal shield cov-
ers most of the hysteronotum and setae h2 are short,
not longer than the other opisthosomal setae.
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Figs 3–4.
Spalacarus mediolineatus nesokia Fain et

Hyland, 1980: 233 [Holotype in USNM]
Material examined. Nine males and 14 fe-

males (BMOC 02–0515–005) ex Nesokia indica
(UMMZ 16768), Pakistan: NW Frontier Prov.,
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Malakand Div., Swat Distr., 1 km SE Karakar Pass,
Jaba, 1303 m, 34°54′50″N, 71°51′48″E, 16.04.1990,
coll. P. Myers (PM 6537). Voucher specimens in
FMNH, FUA, OSAL, UMMZ, and ZISP.

Male (9 specimens from Nesokia indica). Body
including gnathosoma 365–380 long, 130–135 wide.
Prescapular shield 95–100 long. Anterior margin of
prescapular shield with short median process (Fig.

Fig. 2. Aeromychirus fimbriatus sp. nov., female. Dorsal view (A), ventral view (B).
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3B). Postscapular shield 70–80 long, with median
longitudinal apodeme almost reaching posterior
margin of this shield, covered by 20–25 narrow
transverse bands. Hysteronotal shield 80–85 long
in midline, with irregular deeply concave anterior
margin, surface of the shield completely covered
by striation. Idiosomal surface between prescapu-
lar and hysteronotal shields with 8–10 sparsely
disposed transverse lines (Fig. 3A). Setae h3 about
17 wide, with widely rounded posterior margin.
Cuticle between coxal fields II striated. Cuticle
between coxal fields III striated. Coxal apodemes

jointed to each other (Fig. 3B). Aedeagus about 25
long, harpoon-like (Fig. 3C). Diameter of para-anal
suckers about 4 (Fig. 3D). Legs III and IV about 90
long and 100 long, respectively. Setae d of tarsi III
and IV shorter than respective segments. Lengths
of some idiosomal setae: c1, c2, cp — 25–30, c3, e2,
f2 — 13–16, d1, d2, e1 —17–20.

Female (10 specimens from Nesokia indica).
Body, including gnathosoma, 460–480 long, 165–
170 wide. Prescapular shield 110–115 long. Ante-
rior margin of prescapular shield with short median
process. Postscapular shield 70–75 long, with lon-
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Fig. 3. Spalacarus mediolineatus nesokia Fain et Hyland, 1980, male. Dorsal view (A), ventral view (B), aedeagus (C),
opisthosoma in ventral view (D). Scale bars s 100 µm (A, B) and 50 µm (C).
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gitudinal apodeme medially almost reaching poste-
rior margin of this shield, covered by 20–25 narrow
bands (Fig. 4A). Cuticle between coxal fields II
striated. Setae h2 longer than other hysterosomal
setae, 35–40 long. Setae ps1 and ps2 present. Legs
III and IV subequal, 60–65 long (Fig. 4B). Lengths
of some setae: c1, f2, e1 — 18–22, c2, d1, d2, e2 —
25–30, c3 13–15, cp 40.

Remarks. This subspecies differs from the
type subspecies Spalacarus mediolineatus medio-
lineatus (Fain, 1976) from a “bandicoot rat” [?
Bandicota bengalensis (Gray et Hardwicke, 1833)]
from Laos [Fain, 1976] mainly by the smaller body
size, length 360–380 in males (vs. 480 in holotype
of S. m. mediolineatus), and 460–480 in females
(vs. 555 in allotype of S. m. mediolineatus). We

A B

Fig. 4. Spalacarus mediolineatus nesokia Fain et Hyland, 1980, female. Dorsal view (A), ventral view (B).
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suggest that these differences could either repre-
sent actual species differences or be manifestations
of geographic variability and these two forms are
actually conspecific. Collection of additional mate-
rial from intervening geographic regions will be
needed to answer this question.
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Northwest Pakistan includes faunal elements
from both the Palaearctic and Oriental regions.
Host specimens examined during this study were
collected at moderate elevations (1500–2500m)
during the colder part of the year when snow was
present. Interestingly, the only hosts to harbor
listrophorid mites, N.indica and H. fimbriatus, have
Oriental affinities. The other oriental species col-
lected, Rattus turkestanicus (Satunin, 1903) (2 ex-
amined), did not yield listrophorid mites, nor did
any of the Palaearctic hosts. Of the latter, Calomy-
scus baluchi Thomas, 1920 (12 examined) and
Hyperacrius wynnei (Blanford, 1881) (2 exam-
ined) (Cricetidae) are not known to harbor listro-
phorid mites. Thirty specimens originally identi-
fied as Apodemus sylvaticus (L., 1758) (Muridae)
but more likely A. wardi (Wroughton, 1908), and
13 specimens of Mus musculus (L., 1758) also did
not harbor listrophorid mites. European A. sylvati-
cus are known to host Afrolistrophorus apodemi
Fain, 1970, while M. musculus hosts A. musculus
[Fain, 1981b; Fain and Hyland, 1980].
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