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ABSTRACT
Four feather mites, Dichobrephosceles actitidis (Canestrini, 1878) (Alloptidae), Limosilichus limosae Vasyukova and
Mironov, 1986, L. numeni Vasyukova and Mironov, 1986 (Syringobiidae), and Pomeranzevia numenii (Canestrini,
1878) (Avenzoariidae), have been reported in Korea for the first time. Specimens of D. actitidis and L. limosae were
obtained from the common sandpiper, Actitis hypoleucos (Linnaeus, 1758), and the black-tailed godwit, Limosa
limosa (Linnaeus, 1758), respectively, while L. numeni and P. numenii were collected from the Eurasian whimbrel,
Numenius phaeopus (Linnaeus, 1766). The genera Dichobrephosceles Peterson and Atyeo, 1968, Limosilichus
Vasyukova and Mironov, 1986, and Pomeranzevia Dubinin, 1951 are also new records for the fauna of Korea.
This paper provides morphological descriptions, illustrations, and partial sequences of mitochondrial cytochrome c
oxidase subunit I (COI) for all the recorded species based on the specimens collected in Korea.
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INTRODUCTION
Feather mites (Astigmata: Analgoidea and Pterolichoidea) are
the most diverse and abundant group of ectoparasitic or ectosymbiotic arthropods associated with birds. These mites are
primarily located in the plumage of their hosts and feed mainly on the oil produced by the uropygial gland and, in part, on
organic material trapped between the feathers, such as fungi
and bacteria (Gaud and Atyeo, 1996; Dabert and Mironov,
1999; Proctor, 2003; Labrador et al., 2022). Feather mites
are highly specialized in their external morphology that is an
adaptation to inhabit and successfully survive in particular
microhabitats in the plumage and skin of avian hosts (Dabert
and Mironov, 1999; Proctor, 2003; Dabert et al., 2015).
Birds of the family Scolopacidae, commonly named waders,
generally have elongated beaks and small to medium body
sizes (Piersma et al., 1996; Lee et al., 2014). The majority of
the scolopacid species breed in the arctic tundra of the Northern Hemisphere and migrate long distances to wintering sites
in the tropics and the Southern Hemisphere (Piersma et al.,
1996; Lee et al., 2014; Jumilawaty, 2021).
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In Korea, 45 species of Scolopacidae have been recorded,
most of which are passage migrants, vagrants, and winter
visitors using this country as a wintering or stopover site
(Lee et al., 2014; NIBR, 2021). To date, 13 species of feather
mites have been reported from five scolopacid species in this
country, namely, Avenzoaria punctata Gaud, 1972, Av. totani
(Canestrini, 1878), Alloptes (Apodalloptes) orthogramme
Gaud and Mouchet, 1957, Al. (Conuralloptes) limosae Dubinin, 1951, Al. (C.) neolimosae Han et al., 2022, Al. (C.) procerus Gaud, 1972, Bregetovia limosae (Buchholz, 1869), Bychovskiata hypoleuci Mironov and Dabert, 1997, Montchadskiana buchholzi (Canestrini, 1878), M. glareolae Dabert and
Ehrnsberger, 1999, Ingrassia veligera (Oudemans, 1904),
Phyllochaeta interifolia (Mégnin and Trouessart, 1884), and P.
limosae Han et al., 2022 (Han and Min, 2019a, 2019b, 2019c,
2019d; Han et al., 2022).
This paper reports four feather mite species of the genera
Dichobrephosceles Peterson and Atyeo, 1968, Limosilichus
Vasyukova and Mironov, 1986, and Pomeranzevia Dubinin,
1951 recorded for the first time in Korea from three scolopacid
birds. We provide the morphological descriptions and illustra*To whom correspondence should be addressed
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tions of these mite species, information on their host associations, and partial sequences of mitochondrial cytochrome c
oxidase subunit I (COI) as DNA barcodes.

SYSTEMATIC ACCOUNTS

MATERIALS AND METHODS

Order Sarcoptiformes Reuter, 1909
Superfamily Analgoidea Trouessart and Mégnin, 1884
Family Alloptidae Gaud, 1957
1*
Genus Dichobrephosceles Peterson and Atyeo, 1968

Material sampling

2*

Carcasses of birds were donated to the authors for parasitological research by the Chungnam Wild Animal Rescue Center (CNWARC). Mite samples were collected manually from
the flight feathers of three scolopacid birds - the common
sandpiper, Actitis hypoleucos (Linnaeus, 1758), the blacktailed godwit, Limosa limosa (Linnaeus, 1758), and the Eurasian whimbrel, Numenius phaeopus (Linnaeus, 1766) and
preserved in 95% ethanol. The specimens were then cleared
in 10% lactic acid for 24 h at room temperature and subsequently mounted on microscope slides using polyvinyl alcohol mounting medium (BioQuip, CA, USA). The specimens
were photographed with a Canon EOS 7D camera (Canon,
Tokyo, Japan) attached to a Leica DM 2500 microscope
(Leica, Wetzlar, Germany). The images were assembled and
edited using Adobe Illustrator and Photoshop CS5 (Adobe
Systems Incorporated, San Jose, CA, USA). The descriptions
of the mites are provided as per standard formats used for
species of corresponding feather mite families (Dabert, 2003;
Mironov and Stefan, 2013; Han et al., 2022). The terminology
and the idiosomal and leg chaetotaxy followed Gaud and
Atyeo (1996), with minor corrections for coxal chaetotaxy by
Norton (1998). The classification and scientific names of the
birds follow Gill et al. (2022). All measurements are in micrometers (μm). The examined specimens were deposited at the
National Institute of Biological Resources (NIBR), Korea.

DNA sequencing

The genomic DNA was extracted from two isolated individuals per mite species using a LaboPass Tissue Genomic
DNA Isolation Kit Mini (Cosmo Genetech Inc., Seoul, Korea)
as per the manufacturer’s instructions. The COI barcode
fragment was amplified using site-specific primers (bcdF05:
5′-TTTTCTACHAAYCATAAAGATATTGC-3′ and bcdR04:
5′-TATAAACYTCDGGATGNCCAAAAAA-3′) under the
following conditions (Dabert et al., 2008): 2 min at 94℃; 40
cycles of 98℃ for 15 s, 50℃ for 30 s, and 68℃ for 60 s; and
a final extension at 68℃ for 5 min. The amplified products
were then sequenced using an ABI 3100 automated sequencer
(Perkin-Elmer, Foster City, CA, USA). The sequence assembly, alignment, and trimming were performed using the Geneious 8.1.9 software (Kearse et al., 2012).

Dichobrephosceles actitidis (Canestrini, 1878)
(Figs. 1, 2)
Dermaleichus actitidis Canestrini, 1878: 57, 58.
Pterocolus actitidis: Canestrini, 1886: 300; Berlese, 1888:
fasc. 77, No 1; Canestrini and Kramer, 1899: 123; Radford,
1953: 214; 1958: 127, 128, 130.
Brephosceles actitidis: Dubinin, 1951b: 222, 223, fig. 51.
Dichobrephosceles actitidis: Peterson and Atyeo, 1968: 222224, figs. 5-13; Vasyukova and Mironov, 1991: 114-116,
fig. 89.
Proctophyllodes (Pterocolus) flagellifer Trouessart, 1885: 74.
Brephosceles dolichocaulus Gaud and Mouchet, 1957: 498,
499, fig. 2B; Gaud and Till, 1961: 241.
Material examined. Korea: 1 male and 2 females (NIBR
No. NIBRIV0000899215-NIBRIV0000899217), Chungcheongnam-do (36°22′34″N, 126°56′38″E), 12 Sep 2014,
collected from common sandpiper, A. hypoleucos (Charadriiformes: Scolopacidae), by Han Y.-D.
Description. Male: idiosoma, length × width, 470 × 150.
Length of hysterosoma 285. Prodorsal shield (Fig. 1A):
anterolateral extensions short and rounded, posterior margin
slightly concave with short median protrusion, posterior corners pointed, length 100, width at posterior margin 130. External scapular setae se situated on blunt-angular extensions of
lateral margins and separated by 95. Scapular shields well
developed. Setae c2 and c3 narrowly lanceolate, 9 × 1.5 and
13 × 2, respectively. Hysteronotal shield almost completely
separated into main body and lobar parts, which connected
to main body by thin bridges; anterior margin slightly concave, total length of the shield 310, width at anterior margin
75. Length between prodorsal and hysteronotal shields along
midline 15. Opisthosomal lobes long and narrow, with almost
parallel edges, approximately 3.5 times longer than wide at
midlength. Terminal cleft narrowly ovate, length from anterior
end to lobar apices (bases of setae h3) 120. Lateral lamellae
(membranes) developed in distal half of lobes from bases
of setae e2 to ps2, with semi-ovate posterior extension (Fig.
1A). Interlobar lamellae developed along all inner margins of
opisthosomal lobes except anterior end of terminal cleft, with
rounded posterior extensions stretching slightly beyond level
of setae h3. Lobar apices bear semi-rounded terminal lamellae
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Fig. 1. Male of Dichobrephosceles actitidis (Canestrini, 1878). A,
Dorsal view; B, Ventral view. Scale bars: A, B = 200 µm.

Fig. 2. Female of Dichobrephosceles actitidis (Canestrini, 1878).
A, Dorsal; B, Ventral view. Scale bars: A, B = 200 µm.

with smooth margin. Setae e1 approximately at level of anterior 2/5 of terminal cleft, setae e2 at midlength of opisthosomal lobes, setae h1 at level of posterior 1/4 of terminal cleft,
distinctly closer to setae ps1 than e1. Setae ps1 short filiform,
not extending to lobar apices. Setae f2, ps2 spiculiform. Setae
h3 narrowly lanceolate, situated at the base of the postlobar
lamella. Length of lobar setae: e2 46, f2 40, h3 23, ps1 19,
ps2 43. Distances between dorsal setae: c2 : d2 72, d2 : e2
165, e2 : h2 33, d1 : d2 38, e1 : e2 40, h1 : e2 21, h2 : h2 79.
Epimerites I free, with almost parallel posterior parts (Fig.
1B). Epimerites I, II without extensive sclerotized areas. Paragenital apodemes (elongated continuations of epimerites IVa)
fused to each other forming large arch-like structure flanking
genital apparatus anteriorly and laterally. Genital arch 28 × 22.
Aedeagus extremely long, whip-shaped, 595 in length, laid in
two loops inside body (Fig. 1B). Genital papillae on anterior
ends of pregenital apodemens. Genital shield absent, setae
g on soft tegument posterior to genital arch. Adanal shields
zigzag-shaped, with anterior ends fused to basal parts of
epimerites IVa. Adanal suckers 13 in diameter, corolla with
radial striation. Setae 4b slightly anterior to setae 3a, setae g
posterior to setae 4a. Distance between ventral setae: 3a : 4b
10, 4b : 4a 73, 4a : g 8, g : ps3 40, ps3 : h3 140, ps3 : ps3 34.
Genual setae cGI, II long spiculiform, setae mGI, II filiform.
Trochanteral setae sRIII filiform. Solenidion σ of genu I half
as long as this segment, solenidion σ of genu III about 2 times
longer than this segment. Solenidia φ of tibia III, IV 1.2-1.3
times longer than corresponding tarsi. Legs III and IV similar

in size. Legs IV with ambulacral discs extending beyond bases
of setae e2 on opisthosomal lobes. Tarsus IV (without ambulacrum) 28 long; setae d, e small spine-like. Length of solenidia: σI 42, σIII 39, φIV 48.
Female: idiosoma, length × width, 500-505 × 173-200. Hysterosoma 325-340 long. Prodorsal shield (Fig. 2A): shaped as
in male, 133-135 × 83-85, distance between setae se 23-25.
Setae c2 and c3 narrowly lanceolate, 7-10 × 2-2.5 and 1416 × 2.5-3, respectively. Hysteronotal shield: 315-330 × 6881, anterior margin slightly concave, surface without ornamentation. Distance between prodorsal and hysteronotal
shields along midline 43-55. Opisthosomal lobes approximately 1.5 times longer than wide at base, with short and acute
membranous terminal extensions. Terminal cleft almost parallel-sided, with angular anterior end (Fig. 2A). Supranal concavity ovate, open posteriorly into terminal cleft. Length of
terminal cleft together with supranal concavity 90-92. Setae
e1 closer to level of gland openings gl than to setae e2; setae
h1 closer to level of e2 than to h2, setae ps1 on opisthosomal
lobes, close to their inner margins. Distances between dorsal
setae: c2 : d2 83-85, d2 : e2 120-123, e2 : h2 63-65, h2 : h3
41-44, d1 : d2 37-39, e1 : e2 60-63, h1 : h2 45-48, h2 : ps1
13-17, h2 : h2 75-77, h3 : h3 40-44.
Epimerites I free as in male, with divergent posterior ends
(Fig. 2B). Epimerites I, II and combined epimerites IIIa + IV
without extensive sclerotized areas. Epimerites IVa long.
Ventral part of opisthosomal lobes not sclerotized. Epigynum
bow-shaped, with long and narrow lateral extensions, 15-16
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long, 50-51 wide. Preanal apodeme (preanal sclerite) absent.
Legs I, II as in male. Solenidion σ of genu III approximately
equal in length to this segment. Tibial solenidia φIII and φIV
approximately 1.2-1.3 times longer than corresponding tarsi.
Legs IV with ambulacral discs extending to level of insertions
of setae f2. Lengths of solenidia: σI 32-33, σIII 35-36, φIII
39-40, φIV 36-68.
Remarks. Dichobrephosceles actitidis was originally described by Canestrini (1878) in the content of the genus Dermaleichus Koch, 1840 based on specimens from Actitis hypoleucos (Linnaeus, 1758) in Europe. Later, this mite was described
as a new species two times more. Trouessart (1885) described
it under the name Pterocolus flagellifer Trouessart, 1885 from
three Calidris species in Europe, without indication of a type
host: Calidris alpina (Linnaeus, 1758) ( = Tringa cinclus),
C. temminckii (Leisler, 1812), and C. minuta (Leisler, 1812).
Finally, Gaud and Mouchet (1957) described it under the name
Brephosceles dolichocaulus Gaud and Mouchet, 1957 from A.
hypoleucos in Cameroon. In revisions of the genus Brephosceles and related alloptid genera, Peterson and Atyeo (1968)
established the genus Dichobrephosceles comprising two
species, D. actitidis (type species) and D. eroliae Peterson
and Atyeo, 1968, with the following diagnostic characters in
both sexes: epimerites I free; setae vi, seta kT of tibia III and
solenidion σ of genu II are present; idiosomal setae ve, c1
are absent, and setae ba of tarsi I, II are absent. Additionally,
these authors (Peterson and Atyeo, 1968) provided exhaustive
synonymy for D. actitidis.
Dichobrephosceles actitidis can be clearly distinguished
from D. eroliae in having the following features in males:
the aedeagus is whip-shaped, twisted in two loops inside the
body, and almost extends to the apices of opisthosomal lobes
(Peterson and Atyeo, 1968). In males of D. eroliae, the aedeagus is short stylet-like, not exceeding the length of the genital
arch.
Molecular data. COI sequences were obtained from two individuals and deposited in GenBank under the accession numbers ON157490 and ON157491.

Turk, 1953: 84.
Pomeranzevia numenii: Dubinin, 1951a: 229, fig. 136; 1951b:
201, fig. 49; 1956: 378-382, figs. 180-182; Gaud, 1972:
46; Vasyukova and Mironov, 1991: 35, 36, figs. 16c, 18,
19b.
Material examined. Korea: 3 males and 2 females (NIBR
No. NIBRIV0000899218-NIBRIV0000899222), Chungcheongnam-do (36°36′4″N, 126°21′58″E), 1 May 2014, collected from whimbrel, N. phaeopus (Charadriiform: Scolopacidae), by Han Y.-D.
Description. Male: length of idiosoma from anterior end to
bases of setae h3 535-560, greatest width 285-290; length
of hysterosoma 395-405. Prodorsal shield (Fig. 3A): entire,
roughly pear-shaped, posterior corners rounded, posterior
margin convex with small median protuberance, surface without ornamentation, length along midline 130-138, greatest
width 100-105. Setae se situated on lateral margins of prodorsal shield, separated by 85-90; setae si simple setiform.
Distance between prodorsal and hysteronotal shields 25-32.
Subhumeral setae c3 filiform, 55-65 in length. Hysteronotal
shield: anterior margin trapezoidal in shape, surface without
ornamentation; length of shield from anterior end to bases of
setae h3 380-390, greatest width of anterior part (at level of
setae d1) 180-185. Supranal concavity not developed. Opisthosomal lobes large, with convex lateral margins and with
apical parts slightly curved to midline (Fig. 3A). Terminal

A
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Family Avenzoariidae Oudemans, 1905
Genus Pomeranzevia Dubinin, 1951

1*
2*

Pomeranzevia numenii (Canestrini, 1878) (Figs. 3, 4)
Dermaleichus numenii Canestrini, 1878: 61.
Pterolichus numenii: Mégnin and Trouessart, 1884: 381;
Canestrini, 1886: 261; Berlese, 1895: fasc. 76, No 7.
Pterolichus (Eupterolichus) numenii: Canestrini and Kramer,
1899: 50.
Avenzoaria numenii: Vitzthum, 1924: 9; Radford, 1953: 202;

Fig. 3. Male of Pomeranzevia numenii (Canestrini, 1878). A, Dorsal view; B, Ventral view. Scale bars: A, B = 200 µm.
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cleft large heart-shaped, length from anterior end to bases of
setae h3 168-170, greatest width excluding interlobar membrane 168-180, distance between setae ps1 148-153. Incision
in interlobar membrane as an inverted V. Terminal membrane
spreading between bases of setae h2 and ps1 with 5-6 acute
teeth (Fig. 3A). Setae f2 and ps1 narrowly lanceolate, 2934 × 4-4.5 and 27-33 × 4-4.5, respectively. Distance between dorsal setae: c2 : d2 133-138, d2 : e2 173-180, e2 : h3
54-58, h2 : h3 25-27.
Posterior ends of epimerites I fused with middle parts of
epimerites II. Pregenital apodemes fused to each other in
H-shaped structure, with posterior branches flanking genital
apparatus (Fig. 3B). Genital papillae situated on fused part of
pregenital apodemes. Genital shield shaped as small roughly
semi-rounded plate bearing setae g. Genital arch 21-25 long
and 22-24 wide, aedeagus 15-16 long. Epimerites IVa strongly elongated, with setae 4a on anterior ends. Bases of trochanters IV flanked by narrow sclerotized bands connecting
epimerites IV and IVa. Diameter of adanal suckers 24-27,
corolla with 17-19 rounded denticles. Adanal shields reduced
to small sclerites bearing setae ps3. Distance between ventral
setae: 4b : 4a 50-55, 4a : g 38-41, g : ps3 68-73, g : g 16-19,
ps3 : ps3 89-95.
Tarsi I, II without ventral processes. Legs IV slightly thicker
than legs III, with ambulacral discs extending to level of setae
h2. Tarsus IV 40-42 long, modified setae d button-like, setae
modified into subapical claw-like spine; ambulacral stalk with
claw-like ventral process.
Female: Idiosoma, length × width, 450-465 × 230-240;
length of hysterosoma 295-300. Prodorsal shield (Fig. 4A):
shaped as long and narrow trapezoid, posterior margin straight
with one or a pair of small protuberances, posterior corners
nearly rectangular, length 118-120 along midline, greatest
width 85-86, distance between setae se 75-76. Distance between prodorsal and hysteronotal shields 37-42. Hysteronotal
shield: anterior margin trapezoidal, lateral margins slightly
concave, lateral grooves well developed, posterior margin with
wide V-shaped incision, greatest length 300-305, greatest
width (at level of setae d1) 142-143, surface with circular
lacunae between levels of setae d2 and h1 (Fig. 4A). Posterior
margin of opisthosoma between bases of setae h3 almost
straight. Distance between dorsal setae: c2 : d2 125, d2 : e2
108-113, e2 : h2 49-52, h2 : h3 8-10, h2 : h2 87-90, h3 : h3
67-70.
Posterior ends of epimerites I divergent, but not connected
to epimerites II (Fig. 4B). Epigynum semicircular, 40-43 ×
73-75. A pair of narrow longitudinal coxal sclerites situated
between levels of trochanters III and IV. Legs IV with ambulacral disc extending slightly beyond posterior margin of body

A

B

Fig. 4. Female of Pomeranzevia numenii (Canestrini, 1878). A,
Dorsal view of female; B, Ventral view of female. Scale bars: A,
B = 200 µm.

(Fig. 4B).
Remarks. Pomeranzevia numenii was originally described by
Canestrini (1878) based on specimens collected from Numenius phaeopus (Linnaeus, 1766) in Europe, and was further
reported on the same host in Cameroon, Congo, Madagascar,
Western Europe, and Russia (Canestrini and Kramer, 1899;
Dubinin, 1956; Gaud, 1972; Vasyukova and Mironov, 1991).
Pomeranzevia numenii can be clearly distinguished from
the closest species, P. ninnii (Canestrini, 1878), by the following features: in males, the terminal membranes have 5-6 acute
teeth, and the pregenital apodemes are fused into an H-shaped
structure or their posterior ends also incorporate the genital
shield forming a ring around the genital arch; in females, the
posterior part of the hysteronotal shield has small circular lacunae (Vasyukova and Mironov, 1991). In males of P. ninnii, the
terminal membrane bears four acute teeth, and the pregenital
apodemes are fused into an inverted Y; in females, the hysteronotal shield has no ornamentation.
Molecular data. COI sequences were obtained from two individuals and deposited in GenBank under the accession numbers ON157492 and ON157493.
Superfamily Pterolichoidea Trouessart and Mégnin, 1884
Family Syringobiidae Trouessart, 1896
1*
Genus Limosilichus Vasyukova and Mironov, 1986
2*

Limosilichus limosae Vasyukova and Mironov, 1986
(Figs. 5, 6)

Korean name: 1*도요새깃촉진드기속 (신칭), 2*흑꼬리도요깃촉진드기 (신칭)
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Limosilichus limosae Vasyukova and Mironov, 1986: 38, 39,
69, fig. 41; 1991: 152, 156, fig. 113; Dabert, 2003: 98, 99,
figs. 61-64.
Material examined. Korea: 3 males and 3 females (NIBR
No. NIBRIV0000899203-NIBRIV0000899208), Chungcheongnam-do (36°48′58″N, 127°2′45″E), 18 May 2017,
collected from the black-tailed godwit, L. limosa (Linnaeus,
1758) (Charadriiformes: Scolopacidae), by Han Y.-D.
Description. Male: length of idiosoma from anterior end to
bases of setae h3 560-610, greatest width 220-250, length
of hysterosoma 405-440. Prodorsal shield: entire, posterior
margin concave with blunt medial protrusion; length along
midline 143-160, greatest width 178-195, distance between
setae se 76-84; surface without ornamentation, anterior part
with a pair of grooves encircling narrow longitudinal trapezoid (Fig. 5A). Humeral shields well developed. Hysteronotal
shield: anterior margin straight, length of shield from anterior
end to bases of setae h3 370-405, greatest width 163-170,
surface with 3 pairs of narrow longitudinal ridges (one pair of
long bow-shaped, and 2 pairs of short ridges) at level of trochanters and femora III ( = hysteronotal apodemes of Dabert,
2003) and a pair of heavily sclerotized median longitudinal
bands spreading from level of trochanters III to hysteronotal
gland openings gl ( = subintegumentar bends of Dabert, 2003)
(Fig. 5A). Lateral sclerites fused with hysteronotal shield at
anterior ends and posterior to level of openings gl. Setae c2,
d2, and e2 represented by macrosetae, 215-245, 255-270, and
295-310 long, respectively. Setae e2 needle-like, 26-32 in
length. Opisthosomal lobes long, about 2.5 time longer than
wide at base, with distal one third attenuate apically. Terminal
cleft keyhole-shaped, length of cleft from anterior end to bases
of setae h3 123-130. Setae ps1 lanceolate, 52-54 × 10-12,
situated posterior to level of setae f2. Setae h1 needle-like,
situated between setae ps1 and h3. Distance between dorsal
setae: c2 : d2 150-160, d2 : e2 93-105, e2 : h3 115-120,
h3 : h3 78-96.
Sternum formed by epimerites I with terminal sclerotized
plate shaped as narrow triangle with a pair of short lateral
horns (Fig. 5B). Coxal fields I with lateral halves between trochanters I and II sclerotized, and coxal fields II entirely sclerotized. Pregenital apodemes shaped as an inverted U, with additional two anterolateral sclerites; greatest length 42-45, greatest width 47-50, length to width ratio 0.88-0.94 (Fig. 5B).
Paragenital apodemes large, anterior parts with thin anterolateral branches reaching level of setae 3a and touching pregenital apodemes, short anteromedian branches touching each
other at midline. Anterior end of terminal cleft flanked by
crescent-shaped sclerite with acute median protrusion. Base
of genital apparatus at midlevel between trochanters III and
IV, genital arch 43-45 long and 25-26 wide, aedeagus 13Anim. Syst. Evol. Divers. 38(3), 130-139
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Fig. 5. Male of Limosilichus limosae Vasyukova and Mironov,
1986. A, Dorsal view; B, Ventral view. Scale bars: A, B = 200 µm.

14 long. Genital papillae at level of anterior half of genital
apparatus. Setae g situated close to the level of setae 4b than to
setae 3a. Diameter of adanal suckers 28-32, corolla with 1718 rounded denticles. Adanal shields represented by small
bow-shaped sclerites situated anterolateral to setae ps3. Opisthoventral shields large triangular, touching anteriorly posterior ends of paragenital apodemes. Distance between ventral
setae: 4b:3a 63-68, g:4b 27-30, g:4a 54-62, 4a:ps3 43-47.
Setae cG of genua I and II lanceolate. Femora III without
ventral spines. Tarsi III and IV with one and doubled apicoventral spines, respectively. Tarsi IV 40-44 long, narrowed
at midlength. Setae d of tarsi IV short stick-like, and setae e
reduced to alveolus. Legs IV with ambulacral discs almost
extending to apices of opisthosomal lobe (Fig. 5B).
Female: Length of idiosoma 500-525, greatest width 210230, length of hysterosoma 345-355. Prodorsal shield (Fig.
6A): shaped approximately as in male, posterior margin with
two incisions and short blunt extension between them, length
143-158, greatest width 188-198, distance between setae se
88-101; anterior part with a pair of grove outlining narrow
longitudinal trapezoid. Hysteronotal shield: entire, surface
without ornamentation; lateral margins with angular incisions
between levels of setae d2 and hysteronotal gland openings
gl; greatest length 320-340, greatest width 155-170 (Fig.
6A). Setae c2, d2 and e2 represented by macrosetae, 150-185,
150-220 and 185-230 long, respectively; setae f2 large spiculiform, 41-50 long. Lateral sclerites completely separated
from main body of hysteronotal shield. Distance between dor135

Yeong-Deok Han, Sergey V. Mironov, Gi-Sik Min

A

B

of setae e1 and f2 (vs distinctly shorter than half-distance);
in females, the width of epigynum is less than 50 (vs. more
than 50) (Vasyukova and Mironov, 1986, 1991; Dabert, 2003).
Molecular data. COI sequences were obtained from two
individuals and deposited in GenBank under the accession
numbers ON157494 and ON157495.
1*

Limosilichus numeni Vasyukova and Mironov, 1986
(Figs. 7, 8)
Limosilichus numeni Vasyukova and Mironov, 1986: 39, 40,
70, fig. 42; 1991: 152, 159, fig. 114; Dabert, 2003: 34, 36,
38-40, figs. 59a, 60c, 65-68, phot. 1.

Fig. 6. Female of Limosilichus limosae Vasyukova and Mironov,
1986. A, Dorsal view; B, Ventral view. Scale bars: A, B = 200 µm.

sal setae: c2 : d2 115-128, d2 : e2 110-118, e2 : h3 68-88,
h2 : h2 85-93, h3 : h3 60-68.
Posterior end of sternum with pentagonal sclerotized plate.
Coxal fields I, II with sclerotized areas only along epimerites,
central areas of these fields not sclerotized. Posterior end of
epimetites II without hook-like sclerotization. Epigynum
shaped as an inverted U with strongly thickened ends, 30-33
long, 39-45 wide (Fig. 6B). Setae g situated posterior to level
of setae 3a, approximately at level of posterior genial papillae.
Setae ad short, 13-14 in length. Setae ps2 awl-like and ps3
needle-like, 21-25 and 54-60 long, respectively.
Legs I, II as in males. Setae cG of legs I, II lanceolate. Tarsi
III and IV without ventral blunt-angular extension. Solenidion
φ of tibia IV slightly longer than corresponding tarsus (Fig.
6B).
Remarks. Limosilichus limosae was initially described by
Vasyukova and Mironov (1986) based on specimens collected
from Limosa limosa (Linnaeus, 1758) in Yakutia, Russia. It
was further reported from the same host in Kępiste and Zagórów, Poland (Dabert, 2003). To date, this mite has been known
to be a monoxenous parasite of L. limosa (Dabert, 2003).
Limosilichus limosae can be clearly distinguished from the
closely related species, L. numeni, by the following features: in
males, the pregenital apodemes have an approximately squareshaped structure (vs a flattened rectangle in L. numeni), and the
length of setae e1 exceeds the half-distance between the bases

Material examined. Korea: 3 males and 3 females (NIBR
No. NIBRIV0000899209-NIBRIV0000899214), Chungcheongnam-do (36°36′4″N, 126°21′58″E), 1 May 2014, collected from Eurasian whimbrel, N. phaeopus (Linnaeus, 1758)
(Charadriiformes: Scolopacidae), by Han Y.-D.
Description. Male: length of idiosoma from anterior end to
bases of setae h3 545-610, greatest width 235-260, length of
hysterosoma 405-445. Prodorsal shield (Fig. 7A): entire, posterior margin concave with medial protrusion; length along
midline 135-155, greatest width 183-210, distance between
setae se 87-98; surface without ornamentation, anterior part
with a pair of grooves encircling narrow longitudinal trapezoid. Humeral shields well developed. Hysteronotal shield:
anterior margin straight, length of shield from anterior end to
bases of setae h3 375-410, greatest width 160-190, surface
with a pair of thin irregularly curved ridges at level of trochanters III and with and a pair of heavily sclerotized longitudinal bands spreading from trochanters III to hysteronotal
gland openings gl (Fig. 7A). Lateral sclerites fused with
hysteronotal shield posterior to level of hysteronotal gland
openings gl. Setae c2, d2, and e2 represented by macrosetae,
175-225, 225-260, and 240-285 long, respectively. Setae e2
needle-like, 10-14 in length. Opisthosomal lobes long, about
2.5 time longer than wide at base, with distal one third attenuate apically. Terminal cleft keyhole-shaped, length of cleft
from anterior end to bases of setae h3 120-138. Setae ps1
lanceolate, 50-54 × 9-10, situated posterior to level of setae
f2. Setae h1 needle-like, situated between setae ps1 and h3.
Distance between dorsal setae: c2 : d2 148-163, d2 : e2 9098, e2 : h3 118-140, h3 : h3 88-101.
Sternum formed by epimerites I with terminal plate of
triangular or semi-ovate from, with a pair of short lateral
horns (Fig. 7B). Coxal fields I with lateral halves between
trochanters I and II sclerotized, and coxal fields II entirely
sclerotized. Pregenital apodemes arranged in a wide inverted
U, with additional two anterolateral sclerites; greatest length
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Fig. 7. Male of Limosilichus numeni Vasyukova and Mironov,
1986. A, Dorsal view; B, Ventral view. Scale bars: A, B = 200 µm.

Fig. 8. Female of Limosilichus numeni Vasyukova and Mironov,
1986. A, Dorsal view; B, Ventral view. Scale bars: A, B = 200 µm.

37-45, greatest width 58-68, length to width ratio 0.64-0.71
(Fig. 7B). Paragenital apodemes large, anterior parts with thin
anterolateral branches touching pregenital apodemes but not
reaching the level of setae 3a; short anteromedian branches
almost touching at midline. Anterior end of terminal cleft
flanked by crescent-shaped sclerite with acute median protrusion. Base of genital apparatus at midlevel between trochanters III and IV, genital arch 43-45 long and 25-26 wide,
aedeagus 13-14 long. Genital papillae at level of anterior
half of genital apparatus. Setae g situated slightly close to 4b
than to setae 3a. Diameter of adanal suckers 30-35, corolla
with 17-19 round denticles. Adanal shields represented by
small bow-shaped sclerites situated anterolateral to setae ps3.
Opisthoventral shields large triangular, touching anteriorly
with posterior ends of paragenital apodemes. Distance between ventral setae: 4b : 3a 55-64, g : 4b 25-30, g : 4a 58-63,
4a : ps3 45-49.
Setae cG of genua I and II lanceolate. Femora III without
ventral spines. Tarsi III and IV with one and doubled apicoventral spines, respectively. Tarsi IV 40-45 long, narrowed
at midlength. Setae d of tarsi IV short stick-like, and setae e
reduced to alveolus. Legs IV with ambulacral discs almost
extending to apices of opisthosomal lobe (Fig. 7B).
Female: Length of idiosoma 490-515, greatest width 240250, length of hysterosoma 350-360. Prodorsal shield: shaped
approximately as in male, posterior margin with two incisions and short blunt extension between them, length 140153, greatest width 205-210, distance between setae se 102-

108; anterior part with a pair of groves outlining narrow
longitudinal trapezoid. Hysteronotal shield (Fig. 8A): entire,
surface without ornamentation; lateral margins with incisions
between setae d2 and hysteronotal gland openings gl; greatest
length 325-340, greatest width 170-183. Setae c2, d2 and e2
represented by macrosetae, 155-195, 180-205 and 180-210
ln length, respectively; setae f2 large spiculiform, 44-48 long.
Distance between dorsal setae: c2 : d2 118-133, d2 : e2 103113, e2 : h3 88-91, h2 : h2 87-93, h3 : h3 63-68.
Posterior end of sternum with pentagonal sclerotized plate.
Coxal fields I, II with scletotized areas along epimetites, central areas of these fields not sclerotized. Posterior end of epimetites II with hook-like sclerotization (Fig. 8B). Epigynum
shaped as an inverted U with strongly thickened ends, 35-38
long, and 51-64 wide. Setae g situated posterior to level of
setae 3a and genial papillae. Setae ad short, 12-18 in length.
Setae ps2 awl-like and ps3 needle-like, 31-34, and 57-68
long, respectively. Structure and setation of legs I, II as in
males. Setae cG of legs I, II blade-shaped.
Legs I, II as in males. Setae cG of legs I, II lanceolate. Tarsi
III, IV without ventral blunt-angular extension. Solenidion φ
of tibia IV slightly longer than corresponding tarsus (Fig. 8B).
Remarks. Limosilichus numeni was described by Vasyukova and Mironov (1986) based on specimens collected from
Numenius madagascariensis in Yakutia, Russia, and was then
further reported by Dabert (2003) from Numenius americanus
Bechstein, 1812 and Numenius tahitiensis (Gmelin, 1789) in
Polynesia and USA. This mite is the only oligoxenous species
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among the six currently known species in the genus Limosilichus. Dabert (2003) noted the differences between the females of L. numeni from N. tahitiensis and other hosts in the
shape of the terminal plate on the sternum and the position of
the genital papillae. However, there were no morphological
differences observed in males. Herein, L. numeni is reported
for the first time from N. phaeopus.
Limosilichus numeni can be clearly distinguished from L.
limosae by the following features: in males, the pregenital apodemes are arranged in a flat rectangle with a length to width
ratio of 0.64-0.71 (vs. square-shaped with a ratio of 0.88-0.94
in L. limosae), and the length of seta e1 is shorter than the halfdistance between bases of setae e1 and f2 (vs. longer than the
half-distance); in females, the width of epigynum is more than
50 (vs. less than 50) (Vasyukova and Mironov, 1986, 1991;
Dabert, 2003).
Molecular characteristics. The COI sequences were obtained
from two individuals and deposited in GenBank under the
accession numbers ON157496 and ON157497.
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