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Preface

Chigger mites are tiny arthropods of significant medical and veterinary importance
and belong to the families Trombiculidae and Leeuwenhdkiidae of the superfamily
Trombidioidea, the suborder Prostigmata, the order Acariformes in the class Arachnida.
Only the larval stage (chiggers) is parasitic, while nymphal and adult chigger mites
are free living on the ground. Because the parasitic form is easier to be collected, even
though their body length is 0.2-0.3 mm and hard to see, the identification of chigger
mites is based mainly on the larval stage. The host range of chiggers are broad, including
mammals, birds, reptiles and amphibians, and most of them are not host specific.
According to Li et al. (1997), about 3,000 species of chiggers were recorded in the world;
however, only species belong to the subgenus Leptotrombidium, genus Leptotrombidium
were main vectors of scrub typhus. Scrub typhus is endemic in East Asia, where only a
small proportion of chigger mite species is found to be capable of vectoring the disease.
In Taiwan, at least 25 chigger mite species belonging to 15 genera, including seven
unidentified species, have been recorded but their morphology is still not fully described
and compared. We recovered chiggers in Taiwan from wildlife ranging from low to
high altitudes; mainly include rodents, shrews, bats, birds, lizards and carnivores. A
total of 38 chigger mite species belonging to 12 genera, 2 subfamilies, 2 families have
been identified, including 3 new species and 23 new record species in Taiwan. Their
detailed information on morphological characters, illustrations, distributions and keys
were provided for further research. This volume can not only assist the identification of

chigger mites but also supplement the biodiversity database of Taiwan.

Finally, we are greatly acknowledged the financial support for publishing this
volume from the Centers for Disease Control, Ministry of Health and Welfare,
Taiwan (grant No. DOC 96-DC-2019) and Ministry of Science and Technology,
Taiwan (grant No. NSC 102-2621-B-404-001, MOST 103-2621-B-404-001). We
also appreciate the kind assistance of sample collection and specimen preparation
from Dr. Pei-Jen Lee, Dr. Chi-Chien Kuo (Department of Life Science, National
Taiwan Normal University), Dr. Fang-Tse Chan, Miss Pei-I Lin (Wildlife First Aid
Station, Endemic Species Research Institute), Prof. Jai-Chyi Pei, Dr. Chen-Chih
Chen, Miss Chi-Hsin Tsai (Institute of Wildlife Conservation, National Pingtung
University of Science and Technology), Mr. Chao-Lung Hsu (Bat Association of
Taiwan), and laboratory colleagues (Wen-Chen Lin, Chun-Hsien Chen, Pei-Lung
Lee, and Chia-Hao Chien). We are most grateful to Dr. Chyi-Chen Ho (Division of




Applied Zoology, Taiwan Agricultural Research Institute) for his great help in mite
taxonomy and identification.

ueMIe], Jo eune,f A 193314)

>
)
=
3
o
Z
o
oy
[¢]
)
=}
—
D
)
=
S
<
[¢]
5
=
z
ey
o




Systematic Taxonomy of Chigger Mites

Chigger mites are larvae of trombiculid mites, which belong to:
Kingdom Animalia E)#) 5%
Phylum Arthropoda 5 &h4)FT
Class Arachnida #RAZ4H
Subclass Acari #2850 A
Order Acariformes E 4% B
Suborder Prostigmata Bi%g.F952 B
Families Trombiculidae and Leeuwenhdkiidae & fm &} X 1)
Y S

Nymphs and adults of trombiculid mites are characterized with body similar to
the number “8” in shape. Chigger mites, on the other hand, are usually oval. Tarsus
of palpus thumb-like, situates on the ventral side of palpotibia, forming a thumb-claw

complex with palpal claw. Dorsal idiosoma bears a scutum with a pair of sensillae.

Morphology and Terminology of
Chigger Mites

Chigger mites are usually oval in shape, consisting of a gnathosoma at anterior,
an idiosoma and six legs (Fig. 1).

Gnathosoma is composed of a pair of chelicerae, siding with a pair of palpi
(Figs. 2A-B).

Chelicera locates in the central gnathosoma, composed of a cheliceral base and
a distal cheliceral blade. The apex of cheliceral blade usually bears a tricuspid cap;

different types and numbers of teeth can be observed in certain species.

Palpus consists of six segments: gnathosomal base, trochanter, palpofemur,
palpogenu, palpotibia and palpotarsus. The trochanter is usually small and fused
with gnathosomal base. Gnathosomal base is round, bearing a pair of setae
near basal. The distal end of gnathosomal base is projected anteriorly, forming
galea, which can be seen from dorsal with a galeal seta on apex. Palpofemur
and palpogenu each bears a seta on dorsal side, and palpotibia bears three setae
on dorsal, lateral and ventral side, respectively. Distal end of palpotibia forms
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furcated palpal claw. Palpotarsus situates at the inner-ventral side of palpotibia,
and usually bears 4—7 branched setae (4B—7B) and one thick and blunt solenidion
(always present; sensory function). A nude seta (subterminala) can be seen on the
palpotarsus in certain species, e.g., “7Bs” represents a species with seven branched
setae and one nude subterminala on palpotarsus. The form and number of palpal
setae are important features for chigger mite identification.

Scutum locates on the anterior-dorsal side of idiosoma, and can be seen in
numerous shapes (rectangular, pentagonal, hexagonal, trapezoidal...) (Figs. 3A-E).
Anterolateral shoulders of scutum (anterolateral setae not on the anterior margin)
are present in some species (Fig. 3B). In some species of Leeuwenhokiidae, an
anteromedian projection can be observed in the middle of scutal anterior margin
(Fig. 3C). Scutum bears scutal setac and a pair of sensillae. Different species
of chigger mites have various numbers of scutal setae, and based on different
location on the scutum, the scutal setae generally include anteromedian seta (AM),
anterolateral seta (AL), posterolateral seta (PL), and post-posterolateral seta (PPL).
Relative position between PLs and sensillary bases (SB) is also examined, e.g., SB/
PL represents SB above PL; SB-PL represents SB and PL are on the same level;
PL/SB represents PL above SB. Eyes are usually present besides scutum, and
absent in certain species.

In addition to scutum, idiosoma also bears plenty of idiosomal setae, including
humeral setae (HS) (first row on dorsal idiosoma, usually 1-2 pairs), dorsal
setac (DS) (setae on dorsal idiosoma), sternal setae (ST) (anterior half of ventral
idiosoma, usually 2-3 pairs) and ventral setae (VS) (rest of the setae on ventral
idiosoma). Separated by anus on venter, VS can be divided into preanal setae and
postanal setae. In chigger mite taxonomic study, the shape of scutum, number
and form of scutal setae, sensillae and idiosomal setae, and measurements of the
characteristics mentioned above are all extremely significant for morphological

identification.

Chigger mites have six legs in three pairs, and each pair consists of six or
seven segments (Figs. 1, 2C—F). From proximal to distal, the segments are: coxa,
trochanter, femur (basifemur and telofemur in 7-segmented species), genu, tibia,
and tarsus. Close to antero-distal edge of coxa I lies an urstigma (Fig. 1), which
is a pore-like sensory organ. Coxae I-III each bears at least one coxal seta, and
various branched setae covered the other segments. Besides branched setae, other
types of setae may also be found on tarsi, tibiae, genua, and femora, e.g., long
flagellum-like setae (mastitarsala, mastitibiala, mastigenuala, mastifemorala...),



thick and stout nude setae (tarsala, tibiala, genuala, femorala), and minute spine-
like setae (microtarsala, microtibiala, microgenuala...). Each leg also bears two
claws and one slender empodium at distal end. On tarsus I and I, a nude pretarsala
can be observed near distal, and subterminala and parasubterminala are found on
dorsal tarsus I. Numbers and forms of setac on legs are also crucial features for
identification.

Terminology and abbreviation given below basically follow Goff et al. (1982),

with some alterations.

AL: anterolateral seta; length of AL.

AM: anteromedian seta; length of AM.

AP: distance from base of AL to base of PL on the same side.

ASB: distance from extreme anterior margin of scutum to the level of sensillary base.

AW: distance between bases of ALs.

B: branched seta.

CS: caudal seta.

DS: dorsal idiosomal seta; number of DS.

fD: DS arrangement formula.

fPp: palpal setal formula; e.g., fPp = N/N/BNN/7B, where N/N = nude setae on
palpofemur and palpogenu; BNN = branched seta on dorsal palpotibia and
nude setae on lateral and ventral palpotibia, respectively; 7B = seven branched
setae on palpotarsus.

fsp: leg segmentation formula.

HS: humeral seta; length of HS.

Ip: total length of leg I-1II on one side.

N: nude seta.

NDV: numbers of dorsal and ventral setae.

PL: posterolateral seta; length of PL.

PP: distance from base of PL to extreme posterior margin of scutum.

PPL: post-posterolateral seta.

PS: distance from sensillary base to base of PL on the close side.

PSB: distance from the level of sensillary base to extreme posterior margin of

scutum.

PW: distance between bases of PLs.

SB: sensillary bases; distance between sensillary bases.

SD: ASB + PSB; length of scutum.

SIF: synthetic identification formula; e.g., SIF = 7Bs-B-3-2111.0000, where 7Bs
= seven branched setae and one subterminala on palpotarsus; B = branched
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galeal seta; 3 = palpal claw 3-pronged; 2111 = two genualae on leg I, one
genuala on leg II, one genuala on leg III, and one tibiala on leg III; 0000 =
number of mastitarsala, mastitibiala, mastigenuala or presence of more than
one genualae III (0 or 1), and mastifemorala, respectively.

SN: sensillae; length of SN.

ST: sternal seta.

SW: width of hexagonal scutum.

VS: ventral idiosomal setae; number of VS.

VS (post): medial ventral setae of first postanal row.

VS (pre): medial ventral setae of first preanal row.



Gnathosoma

Idiosoma

Humeral seta

Dorsal
setae

Fig. 1.

Dorsal and ventral view of chigger mite.

Sternal
setae

Preanal
setae

Postanal
setae
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Dorsal palpotibial seta Palpal claw

Subterminala Palpal claw

Palpotibia

Palpotarsus

Lateral palpotibial seta Cheliceral blade

Galeal seta ~ P’ Palpotibia

Palpogenu

Palpogenual seta

Palpogenu

Palpofemural seta

Palpofemur

Cheliceral base

Microgenuala pficrotibiala Gnathosomal base

B

Microtarsala

Trochanter
Telofemur

Basifemur

Genuala  Tiblalae  pp 01y Genuala  Tibiala

Mastitarsala

Microtarsala  Empodium

Ventral femorala

Fig. 2. A. Dorsal gnathosoma; B. ventral gnathosoma; leg I (C), leg II (D) and leg III (E) of
Gahrliepia (Gateria) lieni; leg 111 (F) of Eutrombicula wichmanni.



Fig. 3. Scutum of: A. Leptotrombidium (L.) pallidum; B. Ascoschéngastia rattinorvegici; C.
Odontacarus majesticus; D. Walchia (W.) acugastia; E. Gahrliepia (Gateria) longipedalis.
Terminologies used for measurements are listed and explained in pages 6 and 7.
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Key to the families and subfamilies of chigger
mites in Taiwan

1. Scutum with 1 AM or without AM; lack of anteromedian projection; legs 7-6-6 or

7-7-7 SEZMENLEA ......eveeeeeeeeeeeeeeeeeeee e Trombiculidae &R} ... 2
Scutum with 2 AMs; with or without anteromedian projection; legs 6-6-6
SEZMENTED ... Leeuwenhokiidae 5! & 8}
2. Scutum with 1 AM; legs 7-6-6 or 7-7-7 segmented ...... Trombiculinae &4 23}
Scutum without AM; legs 7-6-6 segmented ............ Gabhrliepiinae & & & im oo 7}

Key to the genera of chigger mites in Taiwan

1. Scutum with 2 AMs; with anteromedian projection; legs 6-6-6 segmented .........
...................................... Leeuwenhokiidae #7E AL Odontacarus ZE 1475 0 B
Scutum with 1 AM or without AM; lack of anteromedian projection; legs 7-6-6
or 7-7-7 segmented ..........coceeviriiienienieieee e Trombiculidae & HwA} ... 2

2. Scutum with 1 AM; wider than long; legs 7-6-6 or 7-7-7 segmented ......................
.................................................................................. Trombiculinae &I F ... 3
Scutum without AM; longer than wide; legs 7-6-6 segmented ..............................
......................................................................... Gabhrliepiinae B R & moio &} ...

3. SN expanded, usually clavate, long-clavate or globose ..........cccceceerverierienennne. 4
SN flagelliform, with branches on distal ............ccccoooieiiiiiiiiiii, 8

4. Legs 7-6-6 segmented; AM usually longer than PL ........ Walchiella Z 5% %0 E
Legs 7-7-7 segmented; usually AM < PL ..o 5

5. Sensillary bases very close to each other; distance between bases less than the
diameter of either base ............cccccoeveveveiieeiereieiceieeee Helenicula & %% /=
Distance between sensillary bases longer than the diameter of either base .......... 6

6. Posterior scutum covered with cuticular striations; parasubterminala plumose;
parasitize in birds .........ccveeveeviienienieeeereee e Neoschéngastia FTieE 5 E
Scutum without cuticular striations; parasubterminala nude; mainly parasitize in
NON-DITA SPECIES....viiiuiiieiiieitie ettt ettt et ettt e e et e e e e e teeeteeeaseesaseesaseeeaseas 7

7. Scutum with anterolateral shoulders; small-to-medium mite; Ip < 650 um .........
.............................................................................. Ascoschongastia B 155 I B
Scutum without anterolateral shoulders; medium-to-large mite; Ip > 800 pm .......
...................................................................................... Herpetacarus €375 Wi/

8. PLs and DSs expanded or foliate, with lines of spikes on surface ............c.ccoccee.
.................................................................................. Trombiculindus = 5 754 B
Scutal and idiosomal setae branched or plumose, not expanded ......................... 9



9. Anterior eyes strongly sclerotized or lens-liked, significantly larger than
posterior pair (at least two times larger); parasubterminala plumose; mostly
parasitize in BIrds .........cccocoeveieiiiiiieeeeee, Toritrombicula &5 E
Eyes, if present, not as the traits mentioned above; difference between anterior
and posterior eyes are insignificant; parasubterminala nude; parasitize in a wide
variety of hosts (mammals, birds, reptiles...) .....cccvevierierierieiieeeeeie e, 10

10. Scutum large and rectangular, usually covered with distinct punctations;

some even with cuticular striations; gnathosomal base and coxae usually with
punctations and transverse striations; palpal claw 2-pronged ...........cccccvvevrennnne.
........................................................................................ Eutrombicula EEHE

Scutum medium in size; scutum, gnathosomal base and coxae usually lightly or

evenly punctate; palpal claw mostly 3-pronged............ Leptotrombidium #5755 /E
11. Scutum pentagonal; with only 2 ALs and 2 PLs ................. Walchia fEETE 0B

Scutum hexagonal; besides 2 ALs and 2 PLs, also bears multiple pairs of PPLs
........................................................................................ Gahrliepia B R EmE




Family Trombiculidae ewing, 1944
it

Subfamily Trombiculinae ewing, 1929
ElmEo

Diagnosis. Scutum with one AM, two ALs and two PLs; without anteromedian
projection; legs 7-7-7 or 7-6-6 segmented.
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Genus Ascoschongastia rwing, 1946

Type species. Neoschongastia malayensis Gater, 1932.

Diagnosis. Small-to-medium mite; scutum lightly punctate, usually square or
trapezoid with conspicuous anterolateral shoulders. SN claviform; pedicels without
setules and spikes. Cheliceral blade simple, with sub-apical tooth. Leg I with three
genualae.

Key to the species of the genus Ascoschongastia in
Taiwan

1. fPp = N/N/NNN/6B; SN broadly claviform; PW/AP = 1.86-2.30; DS = 33-34;
VS =28-36; NDV = 62-70; Ip 474-509 um ................. A. indica E)[EEEE DR
fPp = B/B/BBB/6B; SN long-clavate; PW/AP = 2.31-3.00; DS = 29-32 or 39—
44; VS =29-43; NDV = 59-65 or 77-86; Ip 517-609 pm .........cocvvevveerreennnnnnn 2

2.ST 2-2; PW/SD = 1.10-1.33; DS = 39-44; VS = 36-43; NDV = 77-86;
anterior half of DS usually arranged with two or three sub-rows; leg I1I without
mastitarsala ...........cocoveveeeevevennnen. A. rattinorvegici #8 R E B 5 (new record)
ST 2-2-2; PW/SD = 1.36-1.56; DS = 29-32; VS = 29-35; NDV = 59-65; DS
arranged into rows orderly; leg I1I with one nude mastitarsala .............ccccccveeeennnn.
........................................................... A. paishaensis B)D S (new record)




A scoschongastia indica (Hirst, 1915)
Eﬂgg*ﬁ%mﬁ (Fig. 4; Table 1)

References.

Schongastia indica Hirst, 1915: 187, fs. 5-6.

Euschongastia indica Wharton & Fuller, 1952: 77; Audy, 1954: 154; Audy &
Harrison, 1954: 17; Harrison, 1954: 181; Radford, 1954: 264; Traub & Audy,
1954: 77; Traub & Evans, 1954: 103; Domrow, 1955: 132.

Neoschongastia indica Gunther, 1952: 26.

Euschongastia (Laurentella) indica Audy, 1956a: 7, 21; Audy, 1956b: 64; Audy,
1956¢: 96.

Ascoschongastia (Laurentella) indica Audy, 1957: 262.

Ascoschongastia indica Vercammen-Grandjean, 1968: 93; Nadchatram, 1972: 193;
Hadi & Carney, 1977: 455; Wen, 1984e: 313; Li, Wang & Chen, 1997: 372, f.
2-27-5.

Diagnosis of Larva. fPp = N/N/NNN/6B; scutum nearly trapezoidal; PW/AP
= 1.86-2.30; PL > AM > AL; SB/PL; SN broadly claviform, with round tips
and spiked setules on surface. fD = 2H, 8, 6, 6, 6, 4, 2 (1); DS 33-34 in number
(including HS); VS 28-36 in number; NDV = 62-70.

Description of Larva. (n = 12) Live larva oval, pale yellow (Li et al., 1997).
Size small to medium. Measurements of body length and width are as follows (in
um). Semi-engorged body length 255-352, width 173-264. Eyes 2+2, located by

scutum; anterior pair sometimes indistinct.

Gnathosoma. Gnathosomal base sparsely punctate, with a pair of pectinate setae;
cheliceral base round and lightly punctate; cheliceral blade with a sub-apical tooth.
Galeal setae nude; fPp = N/N/NNN/6B, slightly forked in setae of palpogenu
and lateral- and ventraltibial setae in some specimens; palpotarsus with blunt
solenidion; palpal claw 3-pronged.

Scutum. Shape nearly trapezoidal, with conspicuous anterolateral shoulders;
anterior margin slightly biconcave; lateral margins between bases of ALs and PLs
roughly curved inward; posterior margin slightly convex; scutum evenly punctate
except around bases of AM and ALs. PW/AP = 1.86-2.30; PW/SD = 1.43-1.81;
SB/PL; SN broadly claviform, with round tips and slender spikeless pedicels;
heads of SN covered with short spikes on surface. PL > AM > AL; AM, ALs and
PLs covered with fine setules, shafts tapering to apex. Standard measurements of
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scutum are presented in Table 1.

Idiosomal Setae. DS 33-34 in number (including HS), arranged in 2H, 8, 6, 6, 6,
4,2 (1); HS and DS similar to PLs, with fine setules and tapering to apex. ST 2-2
(2-1 in a few specimens), short and with tiny setules, some nearly nude; anterior
pair longer. VS 28-36 in number; preanal setae 20-22, similar to ST but shorter;
postanal setae 8—16, similar to posterior pairs of DS. NDV = 62-70. Measurements
of idiosomal setae are as follows (in pum). HS 27-35; medial setae of first post-

humeral row 21-27; VS (pre) 10-16; VS (post) 15-21.

Legs. All 7-segmented, with a pair of claws and a slender empodium. Coxae
I-1II unisetose, with conspicuous punctations. Ip 474-509 pm. All segments with
various numbers of branched setae (B), some less barbed, even nude.

Leg I. 176-186 um; coxa with 1 nearly nude seta; trochanter 1B; basifemur 1B;
telofemur 4B; genu 4B, 3 genualae and 1 microgenuala; tibia 8B, 2 tibialae and
1 microtibiala; tarsus 21B, with 1 central tarsala, 1 microtarsala next to it, 1
pretarsala, nude subterminala and parasubterminala.

Leg II. 137152 pm; coxa with 1 nearly nude seta; trochanter 1B; basifemur 2B;
telofemur 4B; genu 3B, with 1 genuala; tibia 5B, with 2 tibialae; tarsus 15B, with 1
central tarsala, 1 microtarsala next to it, and 1 pretarsala.

Leg III. 161-177 pm; coxa with 1 nearly nude seta; trochanter 1B; basifemur 2B;
telofemur 3B; genu 3B, with 1 genuala; tibia 6B, with 1 tibiala; tarsus 14B, with 1
nude and flagelliform mastitarsala.

SIF = 6B-N-3-3111.1000.

Table 1. Standard measurements (in um) of Ascoschongastia indica larval scutum.

Specimen AW PW SB ASB PSB SD AP AM AL PL SN PS

Mean of 12 specimens 38 54 22 19 14 34 26 21 16 27 28 20
Observed range
Min. 35 50 21 17 12 31 25 19 12 24 26 19

Max. 40 58 25 21 17 37 30 24 19 30 31 22

Specimens Examined. KINMEN COUNTY: 4 larvae (7115-1-1, 7115-2-1~2,
7115-4-1), Kincheng, Hsiaokukang ( & P9 5% < 3 $2 /N & & ), 3 Nov. 1999, ex
Rattus tanezumi, male; 3 larvae (7641-2-1, 7641-5-1, 7641-6-1), same locality,
12 June 2000, ex Rattus tanezumi, male; 3 larvae (7162-4-1, 7162-5-1, 7162-6-
1), Kinning, Lake Hou ( £FIEEZ20/574 ), 4 Nov. 1999, ex Rattus norvegicus,
male; 1 larva (7679-3-1), same locality, 14 June 2000, ex Rattus tanezumi, female;

1 larva (7685-1-1), same locality and date, ex Rattus tanezumi, male.



Distribution. Australia, Burma, China, India, Japan (Tokunoshima), Java,
Malaysia, Papua New Guinea, Philippine, Taiwan (Kinmen County), Thailand, and
Vietnam (Mitchell et al., 1966; Nadchatram, 1972; Hadi & Carney, 1977; Goff,
1979; Nadchatram et al., 1980; Suzuki, 1980; Wen, 1984e; Li et al., 1997; Wang et
al., 2004).

Remarks. Among the other congeners, Ascoschéngastia indica most closely
resembles 4. aliena Wang and Liao, 1981 in China, but it differs from the latter in
the following features (4. aliena in parentheses): fPp = N/N/NNN/6B (fPp = B/N/
BNB/6B); DS 33-34 in number (26-31); SN broadly claviform (SN long-clavate)
(Wang & Liao, 1981).

Biology. Ascoschéngastia indica is a small-to-medium mite (Ip 474-509 um),
which has been reported extensively over broad geographical regions. The
habitats of 4. indica show great diversity, from grassland, savannah, forest edge to
evergreen forest (Mitchell et al., 1966; Goff, 1979). Goft (1979) reported that A4.
indica was the only member of the genus Ascoschongastia from the collections of
Paupa New Guinea in 1967 and 1968 that was recovered from disturbed habitats.

Ascoschongastia indica has been recorded from a wide variety of hosts,
including several rodents (Callosciurus erythraeus castaneoventris, Rattus exulans,
R. flavipectus, R. norvegicus, R. rattus, R. tanezumi, Hydromys chrysogaster), bird
(Megalaima oorti faber), bat (Pipistrellus pipistrellus) and primate (Nyctecebus
coucang) (Mitchell et al., 1966; Goff, 1979; Wen, 1984e).

Medical Importance. Ascoschongastia indica has been proven to be a carrier of
Orientia tsutsugamushi (Chen & Hsu, 1955), and its role of possible carrier for
Rickettsia typhi has long been postulated (Gispen, 1950a, b; Nadchatram et al.,
1980).
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Fig. 4. Ascoschiongastia indica (Hirst, 1915) larva. A. phase contrast image of the ventral view; B.
phase contrast image of the dorsal view; C. ventral and dorsal view of the larva; D. dorsal
view of the gnathosoma; E. ventral view of the gnathosoma; F. idiosomal setae; G. scutum.
Scale: A, B, C=100 um; D, E, G =50 um; F =25 pm.




A scoschongastia paishaensis (Chen, Hsu
and Wang, 1958)

IhyE= =
E 2 *%n:.\ (Fig. 5; Table 2)
References.

Euschongastia audyi var. paishaensis Chen, Hsu & Wang, 1958: 391, fs. 16-22.
Ascoschongastia paishaensis Vercammen-Grandjean, 1968: 93; Wen, 1984e: 314;
Li, Wang & Chen, 1997: 379, f. 2-27-13.

Diagnosis of Larva. fPp = B/B/BBB/6B; scutum rectangular or trapezoidal, with
conspicuous anterolateral shoulders; PW/AP = 2.62-3.00; PL > AM > AL; SN long
claviform with spiked setules on surface. DS 29-32 in number (including HS),
usually arranged in 2H, 8 (7), 6 (5), 6 (4), 4 (5), 4, (2); ST three pairs; VS 29-35 in
number; NDV = 59-65.

Description of Larva. (n = 6) Live larva oval, red (Li et al., 1997). Measurements
of body length and width are as follows (in pm). Semi-engorged body length 286—
408, width 213-332. Eyes 2+2, located by scutum; posterior pair larger.

Gnathosoma. Gnathosomal base round, lightly punctate, with a pair of pectinate
setae; cheliceral base round; cheliceral blade with a sub-apical tooth. Galeal setae
nude; fPp = B/B/BBB/6B; palpotarsus with blunt solenidion; palpal claw 3-pronged.

Scutum. Shape rectangular or trapezoidal, with conspicuous anterolateral shoulders;
anterior margin biconcave; lateral margins nearly straight or slightly curved inward;
posterior margin convex; scutum evenly punctate except around bases of AM and
ALs. PW/AP = 2.62-3.00; PW/SD = 1.36-1.56. SB/PL; SN long claviform with
spikeless pedicels and short spiked setules on surface. PL > AM > AL; AM, ALs
and PLs covered with fine setules, shafts tapering to apex. Standard measurements
of scutum are presented in Table 2.

Idiosomal Setae. One pair of HS and 27-30 DS, arranged in 2H, 8 (7), 6 (5), 6 (4), 4
(5), 4, (2); HS and DS similar to PLs, with fine setules and tapering to apex. ST three-
paired, arranged in 2-2-2, short and nearly nude. VS 29-35 in number; preanal setae
24-28, similar to ST; postanal setaec 5-9, similar to posterior pairs of DS. NDV =
59-65. Measurements of idiosomal setae are as follows (in um). HS 35-40; medial
setae of first post-humeral row 31-33; VS (pre) 17-20; VS (post) 26-28.

Legs. All 7-segmented, with a pair of claws and a slender empodium. Coxae I-111
unisetose, lightly punctate. Ip 517-575 pum. All segments with various numbers of

branched setae (B), some less barbed, even nude.
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Leg I. 183-209 um; coxa with 1 slender branched seta; trochanter 1B; basifemur
1B; telofemur 4B; genu 4B, 3 genualae and 1 microgenuala; tibia 8B, 2 tibialae
and 1 microtibiala; tarsus 21B, 1 central tarsala, 1 microtarsala posterior to it, 1
pretarsala, nude subterminala and parasubterminala.

Leg II. 150-167 um; coxa with 1 slender and slightly branched seta; trochanter 1B;
basifemur 1B; telofemur 4B; genu 3B, with 1 genuala; tibia 6B, with 2 tibialae;
tarsus 15B, with 1 central tarsala, 1 microtarsala posterior to it, and 1 pretarsala.
Leg I1I. 181-199 um; coxa with 1 slender and slightly branched seta; trochanter
1B; basifemur 2B; telofemur 4B; genu 3B, with 1 genuala; tibia 6B, with 1 tibiala;
tarsus 12B, with 1 nude and flagelliform mastitarsala.

SIF = 6B-N-3-3111.1000.

Table 2. Standard measurements (in pm) of Ascoschongastia paishaensis larval scutum.

Specimen AW PW SB ASB PSB SD AP AM AL PL SN PS

Mean of 6 specimens 48 65 26 24 21 45 24 28 22 36 38 22
Observed range

Min. 46 61 24 21 20 45 21 25 21 36 37 21
Max. 51 69 27 25 24 46 26 31 22 37 40 22

Specimens Examined. YILAN COUNTY: 6 larvae (IW0053-7-1, IW0053-8-1,
IW0053-9-1~2, TW0053-10-1, IW0053-12-1), Tatung, Szuyuan Wukou ( B 52K
E#FEVRT ), 13 Aug. 2008, ex Niviventer coninga, male.

Distribution. China (Hainan Province) and Taiwan (new record) (Wen, 1984e; Li
etal., 1997).

Remarks. Ascoschéngastia paishaensis most closely resembles 4. audyi
(Womersley, 1952), but it can be distinguished from the latter by the following
characteristics (4. audyi in parentheses): live larva red in color (yellow); PW/AP =
2.62-3.00 (PW/AP = 2.2); DS usually arranged in 2H, 8 (7), 6 (5), 6 (4), 4 (5), 4, (2)
(2H, 6, 6,...); VS 29-35 in number (29—41) (Li et al., 1997).

Biology. Ascoschongastia paishaensis is a limited-distributed species, only reported
in winter from Hainan Province of China, and the recorded hosts of A. paishaensis
are few, such as a kind of woodpecker (Megalaima oorti faber) (Chen et al., 1958).
Based on the specimens collected in Taiwan, we found Niviventer coninga as a

newly-recorded host of 4. paishaensis.

Medical Importance. Unknown.



Fig. 5. Ascoschéongastia paishaensis (Chen, Hsu and Wang, 1958) larva. A. phase contrast image of
the dorsal view; B. phase contrast image of the ventral view; C. dorsal and ventral view of
the larva; D. dorsal view of the gnathosoma; E. ventral view of the gnathosoma; F. idiosomal
setae; G. scutum. Scale: A, B, C=100 um; D, E, G =50 pm; F =25 pm.
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Ascoschb’ngastia rattinorvegici Wen, 1984a

B E3 =5 ==
BEREE (Fig. 6: Tables 3-4)
References.
Ascoshongastia rattinorvegici Wen, 1984a: 155, f. 11-65; Li, Wang & Chen, 1997:
380, f. 2-27-15.

Diagnosis of Larva. Scutum square or trapezoidal, with anterior margin concave
or biconcave and posterior margin arced outward; PW/AP = 2.31-2.94; PL > AM >
AL. SN long-clavate, with spiked setules on surface. fPp = B/B/BBB/6B. Anterior
half of DS arranged disorderly, usually including two or three sub-rows; DS 39-44
in number (including HS); VS 36-43 in number; NDV = 77-86.

Description of Larva. (n = 22) Larva oval, color unknown. Size medium.
Measurements of body length and width are as follows (in um). Semi-engorged
body length 338—465, width 240-315. Eyes 2+2, located by scutum.

Gnathosoma. Gnathosomal base lightly punctate, with a pair of pectinate setae;
cheliceral base round; cheliceral blade with a sub-apical tooth. Galeal setac nude;
fPp = B/B/BBB/6B; lateral- and ventraltibial setae serrated in some specimens;

palpotarsus with blunt solenidion; palpal claw 3-pronged.

Scutum. Nearly square or trapezoidal, with conspicuous anterolateral shoulders;
anterior margin concave or biconcave; lateral margins curved inward; posterior
margin arced outward; scutum with distinct punctations except around base of AM.
PW/AP =2.31-2.94; PW/SD = 1.11-1.33; SB/PL; SN long-clavate with spikeless
pedicels and short spiked setules on surface. PL > AM > AL; AM, ALs and PLs
covered with fine setules, shafts tapering to apex. Standard measurements of
scutum are presented in Table 3.

Idiosomal Setae. One pair of HS and 37-42 DS; anterior half arranged disorderly,
consisting of two to three sub-rows of DS. HS and DS similar to PLs, with fine
setules and tapering to apex. ST 2-2, short and branched. VS 36-43 in number;
preanal setae 30-36, similar to ST; postanal setae 3—10, similar to posterior pairs
of DS; anus close to caudal, surrounded by three pairs of setae (indistinct in some
specimens). NDV = 77-86. Measurements of idiosomal setae as follows (in pm).
HS 33-43; medial setae of first post-humeral row 24-28; VS (pre) 14—19; VS (post)
21-26.

Legs. All 7-segmented, with a pair of claws and a slender empodium. Coxae



I[-1IT unisetose, with conspicuous punctations. Ip 527-609 um. All segments with
various numbers of branched setae (B), some less barbed.

Leg I. 188-220 um; coxa with 1 slender seta, branched at basal; trochanter 1B;
basifemur 1B; telofemur 5B; genu 4B, 3 genualae and 1 microgenuala; tibia 8B, 2
tibialae and 1 microtibiala; tarsus 21B, with 1 central tarsala, 1 microtarsala, and 1
pretarsala, nude subterminala and parasubterminala.

Leg II. 149-182 um; coxa with 1 slightly branched seta; trochanter 1B; basifemur
1B; telofemur 4B; genu 3B, with 1 genuala; tibia 6B, with 2 tibialae; tarsus 15B,
with 1 central tarsala, 1 microtarsala and 1 pretarsala.

Leg I1I. 186209 pum; coxa with 1 slightly branched seta; trochanter 1B; basifemur
1B; telofemur 2B; genu 3B, with 1 genuala; tibia 6B, with 1 tibiala; tarsus 12B.

SIF = 6B-N-3-3111.0000.

Table 3. Standard measurements (in pm) of Ascoschongastia rattinorvegici larval scutum.

Specimen AW PW SB ASB PSB SD AP AM AL PL SN PS

Mean of 22 specimens 46 55 22 23 23 45 21 25 20 34 33 20
Observed range
Min. 42 51 20 21 20 43 19 21 19 28 31 17

Max. 50 61 25 25 26 50 24 30 22 37 36 22

Specimens Examined. YILAN COUNTY: 21 larvae (IW0048-2-1, IW0048-5-1,
IW0048-6-1, IW0048-9-1~5, IW0048-10-1~2, IW0048-11-1~3, IW0048-12-1~5,
IW0048-13-1~3), Tatung, Szuyuan Wukou ( B B8 52 AR 48 2R 0 ), 12 Aug.
2008, ex Niviventer coninga, female; 1 larva (IW0053-12-2), same locality, 13 Aug.

2008, ex Niviventer coninga, male.
Distribution. China and Taiwan (new record) (Wen, 1984a; Li et al., 1997).

Remarks. Ascoschéngastia rattinorvegici most closely resembles 4. latyshevi
(Schluger, 1955) occurring across Europe and China, but it differs from the latter in
the following features (A. latyshevi in parentheses): galeal setac nude (branched);
scutum close to square, PW/SD = 1.10-1.33 (PW/SD = 1.50); tarsus of leg III
without mastitarsala (with one mastitarsala) (Wen, 1984a; Li et al., 1997).

Among the 22 specimens examined, one specimen (IW0048-9-4) was found
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with two AMs instead of one. However, it showed other similar characteristics of A4.
rattinorvegici: scutum nearly square or trapezoidal, with conspicuous anterolateral
shoulders; PW/SD = 1.11; ST 2-2; DS = 40 (including HS); VS = 39 (32 preanal
and 7 postanal setae); galeal setae nude; all legs 7-segmented. The measurements
of scutum of the specimen are presented in Table 4. Based on the measurements
and larval features observed, we considered the specimen an anomaly of 4.

rattinorvegici.

Table 4. Measurements of scutum and idiosomal setae of the anomalous Ascoschongastia

rattinorvegici (IW0048-9-4).

Specimen AW  PW SB ASB PSB SD AP AM AL PL SN PS

1W0048-9-4 45 51 21 23 22 46 22 23 19 33 N/A 19

Biology. Ascoschéngastia rattinorvegici is a small-to-medium mite (Ip 527—

609 pum) collected from the conchal fossa of Rattus norvegicus (Wen, 1984a).

Niviventer coninga is a newly-recorded host from Taiwan.

Medical Importance. Unknown.



Fig. 6. Ascoschongastia rattinorvegici Wen, 1984a larva. A. phase contrast image of the dorsal view;
B. phase contrast image of the ventral view; C. dorsal and ventral view of the larva; D. dorsal

view of the gnathosoma; E. ventral view of the gnathosoma; F. idiosomal setae; G. scutum.
Scale: A, B, C =100 um; D, E, G =50 um; F = 25 um.
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Genus Eutrombicula ewing, 1938

Type species. Microtrombidium alfreddugesi Oudemans, 1910a.

Diagnosis. Medium-to-large mite; scutum large and usually rectangular, covered
with distinct punctations; posterior margin of scutum circular-arced outward. SN
flagelliform, with branches on distal. Gnathosomal base and coxae usually with
punctations and transverse striations. Palpal claw 2-pronged.

Key to the species of the genus Eutrombicula in

Taiwan

1. fPp = N/N/NNN/6Bs; anterior margin of scutum biconcave; DS 22 in number; Ip
739790 LM ..o E. ablephara FREEE SN

fPp = B/N/NNB/4Bs; anterior margin of scutum concave; DS 20 in number; Ip
936—10035 LM ..o E. wichmanni B FXE &



E utrombicula ablephara (Womersley, 1952)
hv3
E EEE /-:\L.E % (Fig. 7; Table 5)

References.

Trombicula ablephara Womersley, 1952: 86; Radford, 1954; 250.

Eutrombicula ablephara Audy, 1956b: 31; Audy, 1957: 241; Wen, 1984e: 315; Li,
Wang & Chen, 1997: 282, f. 2-11-2.

Diagnosis of Larva. Scutum large and rectangular, with posterior margin circular-
arced outward; PL > AL > AM; SN flagelliform, with 7-9 branches on distal half.
fPp = N/N/NNN/6Bs. D = 2H, 6, 6, 4, 2, (2); DS 19-22 in number (including HS);
VS 11-12 in number, with 10 preanal setae; NDV = 31-34,

Description of Larva. (n = 15) Larva oval, color unknown. Size medium to large;
measurements of body length and width are as follows (in um). Unengorged body
length 193, width 163; semi-engorged length 353—478, width 220-398; engorged
body length 511-545, width 411-421. Eyes 2+2, distinct and located by scutum.

Gnathosoma. Gnathosomal base round and punctate, basal with denser punctations;
covered with distinct transverse striations; bearing a pair of pectinate setae.
Cheliceral base sparsely punctate; cheliceral blade long and straight, with tricuspid
cap. Galeal setae nude; fPp = N/N/NNN/6Bs; palpotarsus with blunt solenidion;
palpal claw 2-pronged, external prong usually longer than internal prong.

Scutum. Shape nearly rectangular, with indistinct anterolateral shoulders; anterior
margin biconcave; lateral margins slightly curved inward; posterior margin circular-
arced outward; scutum with distinct punctations except around base of AM. PW/
AP =2.94-3.39; SB/PL; SN long flagelliform, with 7-9 branches on distal half. PL
> AL > AM; AM, ALs and PLs covered with fine setules, shafts tapering to apex.
Standard measurements of scutum are presented in Table 5.

Idiosomal Setae. One pair of HS and 17-20 DS, arranged in 2H, 6, 6, 4, 2, (2); HS
and DS similar to PLs, with fine setules and tapering to apex; HS the longest, DS
slightly curved. ST 2-2, slender and branched. VS 11-12 in number (mostly 12,
with 10 preanal setae and 2 postanal setae; a few specimens with only 1 postanal
seta); preanal setae similar to ST but shorter; the last two pairs of VS usually long
and similar to HS. NDV = 31-34 (usually stable, mostly 34; few individuals with
31 and 33). Measurements of idiosomal setae are as follows (in um). HS 41-46;
medial setae of first post-humeral row 30-36; VS (pre) 23-27; VS (post) 40-45.
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Legs. All 7-segmented, with a pair of claws and a slender empodium. Coxae I-11I
unisetose, with conspicuous punctations and transverse striations. Ip 739—790 um.
All segments with various numbers of branched setae (B), some less barbed or
serrated.

Leg I. 250-290 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 5B; genu 4B,
3 genualae and 1 microgenuala; tibia 8B, 2 tibialae and 1 microtibiala; tarsus 21B,
with 1 central tarsala, 1 microtarsala anterior to it, 1 pretarsala, nude subterminala
and parasubterminala.

Leg II. 228-252 um; coxa 1B; trochanter 1B; basifemur 2B; telofemur 4B; genu
3B, with 1 genuala; tibia 6B, with 2 tibialae; tarsus 16B, with 1 central tarsala, 1
microtarsala next to it, and 1 pretarsala.

Leg III. 238-266 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 4B; genu
3B, with 1 genuala; tibia 5B, with 1 tibiala; tarsus 12B, with 1 nearly nude and
flagelliform mastitarsala.

SIF = 6Bs-N-2-3111.1000.

Table 5. Standard measurements (in pm) of Eutrombicula ablephara larval scutum.

Specimen AW PW SB ASB PSB SD AP AM AL PL SN PS

Mean of 15 specimens 79 96 39 23 33 56 31 26 29 36 46 31
Observed range
Min. 74 91 37 21 31 52 28 25 27 33 40 30

Max. 84 100 42 25 35 60 34 28 31 39 52 33

Specimens Examined. NANTOU COUNTY: 15 larvae (WFAS-1-1, 2-1~2, 3-1~3,
4-1~3, 5-1~4, 6-1~2), Chichi, Endemic Species Research Institute ( B9 #% 2 &£ &
EREEYRMETERE R D), 13 Aug. 2008, ex Sphenomorphus indicus, gender

unknown.

Distribution. Japan (Ryukyu Island), Papua New Guinea, and Taiwan (Womersley,
1952; Suzuki, 1980; Li et al., 1997).

Remarks. Eutrombicula ablephara most closely resembles E. wichmanni
(Oudemans, 1905) which widely distributed across Southeast and East Asia, but it
can be distinguished from the latter by smaller body size (former: Ip 739-790 pm;
latter: Ip 936—-1005 pum), different palpal setation (former: N/N/NNN/6Bs; latter:
B/N/NNB/4Bs), the shape of anterior margin of scutum (former: biconcave; latter:
concave), and number of DS (former 22; latter 20).

Biology. Eutrombicula ablephara was first recorded from skink (4Ablepharus
boutoni) in Papua New Guinea (Womersley, 1952), and more reptile hosts of E.



ablephara were reported, including Japalura polygonata in Ryukyu Island (Suzuki,
1980), and J. swinhonis in Taiwan (Wen, 1984e; Li et al., 1997). Sphenomorphus
indicus is first recorded as host of E. ablephara.

Medical Importance. Unknown.
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Fig. 7. Eutrombicula ablephara (Womersley, 1952) larva. A. phase contrast image of the dorsal
view; B. phase contrast image of the ventral view; C. dorsal and ventral view of the larva;
D. dorsal view of the gnathosoma; E. ventral view of the gnathosoma; F. idiosomal setae; G.
scutum. Scale: A, B, C=100 pm; D, E, G =50 pm; F =25 pm.




E utrombicula wichmanni (Oudemans, 1905)
=
EJZ EE E e % (Fig. 8; Table 6)

References.

Trombicula wichmanni Oudemans, 1905: 217; Gunther, 1952: 12; Radford, 1954:
258.

Trombicula (Trombicula) wichmanni Womersley, 1952: 87.

Trombicula (Eutrombicula) wichmanni Wharton & Fuller, 1952: 50; Sasa, 1956:
138, f. 38.

Eutrombicula wichmanni Fuller, 1952: 117; Vercammen-Grandjean, 1968: 65; Wen,
1984e: 315; Li, Wang & Chen, 1997: 285, f. 2-11-6.

Eutrombicula (Eutrombicula) wichmanni Audy, 1956b: 59, 73; Audy, 1956c¢: 94;
Audy, 1957: 243; Maa & Kuo, 1966: 391.

Diagnosis of Larva. Scutum large, rectangular and covered with conspicuous
punctations; posterior margin of scutum circular-arced outward; PL > AL > AM;
SN flagelliform, with 7-9 branches on distal half. fPp = B/N/NNB/4Bs. fD = 2H, 6,
6, 2, 4; DS 20 in number (including HS); VS 12 in number, with 10 preanal setae;
NDV = 32.

Description of Larva. (n = 5) Larva oval, red in color (Li et. al., 1997); size large;
measurements of body length and width are as follows (in um). Semi-engorged
body length 463—500, width 408—423; engorged body length 574611, width 505—
589. Eyes 2+2, distinct and located by scutum, anterior pair larger.

Gnathosoma. Gnathosomal base with distinct transverse striations and evenly
punctuate; punctations arranged orderly into transverse lines; bearing a pair of
pectinate setae. Cheliceral base pear-shaped, evenly punctate; cheliceral blade
long and straight, with tricuspid cap. Galeal setae nude; fPp = B/N/NNB/4Bs;

palpotarsus with blunt solenidion; palpal claw 2-pronged.

Scutum. Shape rectangular, with indistinct anterolateral shoulders; anterior margin
concave; lateral margins slightly curved inward; posterior margin circular-arced
outward; scutum with conspicuous punctations except around base of AM. PW/
AP = 3.18-3.46; SB/PL; SN long flagelliform, with 7-9 branches on distal half. PL
> AL > AM; AM, ALs and PLs covered with fine setules, shafts tapering to apex.
Standard measurements of scutum are presented in Table 6.

Idiosomal Setae. One pair of HS and 18 DS, arranged in 2, 6, 6, 2, 4; HS and DS




>
0
o)
=
=1
=}
©r
=
=
g
Y
@
o)
=i
o
—
®
®
=
<
=
@
=)
=r
=~
g
)
@

ueMIe], Jo eune,f A 193314)

similar to PLs, with fine setules and tapering to apex; HS the longest, DS slightly
curved. ST 2-2, slender and branched. VS slightly curved and branched, 12 in
number; preanal setae 10; postanal setaec 2. NDV = 32. Measurements of idiosomal
setae are as follows (in um). HS 55-59; medial setae of first post-humeral row
48-51; VS (pre) 40—44; VS (post) 49-52.

Legs. All 7-segmented, with a pair of claws and a slender empodium. Coxae I-1I1
unisetose, with conspicuous punctations and transverse striations. Ip 936-1005 pm.
All segments with various numbers of branched setae (B).

Leg I. 322-347 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 5B; genu
5B, 3 genualae and 1 microgenuala; tibia 8B, 2 tibialae; tarsus 21B, with 1
central tarsala, 1 microtarsala anterior to it, 1 pretarsala, nude subterminala and
parasubterminala.

Leg II. 292-315 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 4B; genu
3B, with 1 genuala; tibia 6B, with 2 tibialae; tarsus 16B, with 1 central tarsala,1
microtarsala posterior to it, and 1 pretarsala.

Leg III. 322-348 um; coxa 1B; trochanter 1B; basifemur 2B; telofemur 2B;
genu 3B, with 1 genuala; tibia 6B, with 1 tibiala; tarsus 14B, with 1 nude and
flagelliform mastitarsala.

SIF = 4Bs-N-2-3111.1000

Table 6. Standard measurements (in pm) of Eutrombicula wichmanni larval scutum.

Specimen AW PW SB ASB PSB SD AP AM AL PL SN PS

Mean of 5 specimens 90 108 45 31 32 63 34 44 48 57 58 33
Observed range
Min. 8 104 43 30 301 61 32 40 45 55 54 32

Max. 93 112 47 34 33 65 35 46 50 58 62 34

Specimens Examined. TAITUNG COUNTY: 1 larva (8537-38-2-1), Lanyu,
Tungching ( & 52 5% B9 18 48 58 )5 7 ), 6 Sept. 2006, ex Rattus losea, female; 4
larvae (8555-56-2-1, 8555-56-4-1, 8555-56-5-1~2), Lanyu, Langtao ( & 58 5255 i
#FB8 B4 ), 7 Sept. 2006, ex Rattus losea, female.

Distribution. China, Indonesia, Japan, Malaysia, Papua New Guinea, Philippine,
and Taiwan (Audy, 1957; Maa & Kuo, 1966; Suzuki, 1980; Brown, 1992; Li et al.,
1997).

Remarks. Eutrombicula wichmanni most closely resembles E. ablephara
(Womersley, 1952), and it can be distinguished from the latter by the following
features (E. ablephara in parentheses): Ip 9361005 um (Ip 739-790 um); fPp = B/



N/NNB/4Bs (N/N/NNN/6Bs), anterior margin of scutum concave (biconcave); DS
20 in number (22).

Biology. Eutrombicula wichmanni is a large mite commonly found in the wild of
Southeast and East Asia. A wide variety of hosts are recorded, including rodents
(Rattus flavipectus, R. losea, R. norvegicus, R. tanezumi), birds (Centropus
bentalensis lignator, Gallus gallus domesticus), carnivores (Canis familiaris, Felis
domesticus), reptile (Mabuya multifasciata) and human (Audy, 1957; Wen, 1984¢;
Lietal., 1997).

Medical Importance. Eutrombicula wichmanni has been reported as an etiological

agent of scrub itch in human (Womersley, 1952).
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Fig. 8. Eutrombicula wichmanni (Oudemans, 1905) larva. A. phase contrast image of the dorsal
view; B. phase contrast image of the ventral view; C. dorsal and ventral view of the larva;
D. dorsal view of the gnathosoma; E. ventral view of the gnathosoma; F. idiosomal setae; G.
scutum. Scale: A, B, C=100 pm; D, E, G =50 pm; F =25 pm.




Genus Helenicula auay, 1954
SinEiRE

Type species. Neoschéongastia lanius Radford, 1946.

Diagnosis. Small-to-medium mite; the gap between bases of SN less than the
diameter of either base; scutum rectangular or trapezoidal; SN globose with small
spikes on surface; usually AL > PL > AM. Tarsala I usually inserted close to

subterminala, either proximal or distal to it.
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Helenicula kohlsi (Pnilip and Woodward, 1946a)
AEA
*EJEE (=] EH%% (Fig. 9; Table 7)

References.

Neoschongastia kohlsi Philip & Woodward, 1946a: 159, pls. I-B, D; Radford, 1954:
263.

Ascoschongastia kohlsi Philip & Woodward, 1946b: 509.

Schongastia (Ascoschongastia) kohlsi Womersley, 1952: 176.

Euschongastia kohlsi Wharton & Fuller, 1952: 78.

Euschongastia (Helenicula) kohlsi Audy, 1954: 152.

Helenicula hongkongensis Audy, 1957: 265.

Helenicula kohlsi Audy, 1957: 265; Mitchell, Hoogstraal, Schaller & Spillett, 1966:
120; Vercammen-Grandjean, 1968: 101; Nadchatram & Traub, 1971: 573, fs.
32-39; Wen, 1984e: 319; Li, Wang & Chen, 1997: 320, f. 2-22-8.

Diagnosis of Larva. Scutum rectangular. The gap between bases of SN less than
the diameter of either base; SN globose with small spikes on surface. AL > PL >
AM; setae of scutum strongly branched, AM and PLs even feathery. fPp = B/B/
BBB/4B. fD = 2H, 12 (13), 14 (15), 11, 13, 11 (12), 8 (9)...; DS 80—84 in number
(including HS); VS 54-58 in number; NDV = 134-142.

Description of Larva. (n = 2) Larva oval, red in color (Li et. al., 1997); size
medium; measurements of body length and width are as follows (in pm). Semi-
engorged body length 372-386, width 266-267. Eyes 2+2, distinct and located by
scutum, anterior pair larger.

Gnathosoma. Gnathosomal base sparsely punctuate, bearing a pair of pectinate
setae. Cheliceral base lightly punctate; cheliceral blade long and straight, with
tricuspid cap. Galeal setae branched; fPp = B/B/BBB/4B; palpotarsus with blunt

solenidion; palpal claw 2-pronged.

Scutum. Shape rectangular or trapezoidal; anterior margin slightly concave; lateral
margins curved inward; posterior margin slightly convex; scutum with sparse
punctations. PW/AP = 3.25-3.38; PL/SB; the gap between bases of SN significantly
smaller than the diameter of either base; SN globose, with tiny spikes on surface.
AL > PL > AM; AM, ALs and PLs strongly branched, AM and PLs even feathery.
Standard measurements of scutum are presented in Table 7.

Idiosomal Setae. One pair of HS and 78-82 DS; anterior half of dorsal setae



arranged orderly into rows, but the numbers in rows may differ among individuals;
fD = 2H, 12 (13), 14 (15), 11, 13, 11 (12), 8 (9)...; HS and DS similar to scutal
setae, stout and strongly branched; the closer to the side of body the curvier. ST 2-2,
slender and branched. VS 54-58 in number; preanal setaec 33—34, similar to ST but
shorter; postanal setae 21-24, thicker and longer than preanal setae, similar to DS.

NDV = 134-142. Measurements of idiosomal setae are as follows (in pm). HS 33—
34; medial setae of first post-humeral row 27; VS (pre) 21-24; VS (post) 26-27.

Legs. All 7-segmented, with a pair of claws and a slender empodium. Coxae I-111
unisetose, all evenly punctate. Ip 667-702 pm. All segments with various strongly
branched setae (B).

Leg I. 223-254 pm; coxa 1B; trochanter 1B; basifemur 1B; telofemur 4B;
genu 4B, 1 genuala and 1 microgenuala; tibia 8B, 2 tibialae at distal fourth
and 1 microgenuala; tarsus 20B, with 1 tarsala distal to nude subterminala and
parasubterminala, 1 pretarsala.

Leg II. 204-205 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 4B; genu
3B, with 1 genuala; tibia 6B, with 2 tibialae; tarsus 14B, with 1 central tarsala, 1
microtarsala and 1 pretarsala.

Leg III. 240-243 um; coxa 1B; trochanter 1B; basifemur 2B; telofemur 3B; genu
3B, with 1 genuala; tibia 7B, with 1 tibiala; tarsus 14B.

SIF = 4B-B-2-1111.0000.

Table 7. Standard measurements (in pm) of Helenicula kohlsi larval scutum.

Specimen AW PW SB ASB PSB SD AP AM AL PL SN PS

Mean of 2 specimens 53 66 11 25 10 35 20 26% 49 34 28 30
Observed range
Min. 52 64 10 25 9 34 20 N/A 48 32 26 27

Max. 54 69 12 25 10 35 20 N/A 50 36 29 33

*data from 1 specimen.

Specimens Examined. KINMEN COUNTY: 2 larvae (7157-1-1, 7157-3-1),
Kinning, Lake Hou ( & 9 5% & 2 % /5 /# ), 4 Nov. 1999, ex Rattus tanezumi,
female.

Distribution. Australia, Burma, China, India, Iran, Nepal, Pakistan, Philippine,
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South Vietnam, Taiwan (new record), and Thailand (Philip & Woodward, 1946a;
Audy, 1957; Nadchatram & Traub, 1971; Wen 1984e; Li et al., 1997).

Remarks. Helenicula kohlsi most closely resembles H. comata (Womersley, 1952)
in Southeast Asia, but it can be distinguished from the latter by the number of DS (H.
comata in parenthesis): less than 90 (over 110) (Li et al., 1997).

Biology. Helenicula kohlsi is a widespread species across Asia. Rodents are the
common hosts of H. kohlsi, such as Rattus flavipectus, R. norvegicus, R. rattus, R.
tanezumi and Apodemus chevrieri. Birds and human are also recorded as hosts of /.
kohlsi (Wen, 1984e).

Medical Importance. Unknown.



Fig. 9. Helenicula kohlsi (Philip and Woodward, 1946a) larva. A. phase contrast image of the ventral
view; B. phase contrast image of the dorsal view; C. ventral and dorsal view of the larva; D.
dorsal view of the gnathosoma; E. ventral view of the gnathosoma; F. idiosomal setae; G.
scutum. Scale: A, B, C=100 um; D, E, G =50 pm; F =25 pm.
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Genus Hel’petacal’us Vercammen-Grandjean, 1960
€ &3 75w 3

S“bgenus Her petacar US Vercammen-Grandjean, 1960
Eza:Ene B

Type species. Ascoschongastia causicola Jadin and Vercammen-Grandjean, 1952.

Diagnosis. Size medium to large; scutum rectangular or close to square, posterior
rim usually curved outward; lack of anterolateral shoulders; SN clavate, globose or
long fusiform; palpotarsus 7Bs; leg III without mastitarsala.



Herpetacarus (Herpetacarus)
longdongensis (Mo, Li, Chen and Hsu, 1990)

hvd =y = ==}
HE/HMEE%% (Fig. 10; Table 8)

References.
Dongyangsha longdongensis Mo, Li, Chen & Hsu, 1990: 495, fs. 1-4.
Herpetacarus (H.) longdongensis Li, Wang & Chen, 1997: 406, f. 2-31-10.

Diagnosis of Larva. Scutum close to square, posterior margin protruded arc-
shaped; scutum without anterolateral shoulders; SN clavate, both distal surface and
pedicels with tiny spikes. fPp = B/B/NBB/7Bs. DS 52—-64 in number (including
HS), usually arranged disorderly; fD = 2H, 8 (9-10), 11, 12, 7, 6, 2, 2, 2; VS 50-62
in number; NDV = 104-126 (Mo et al., 1990).

Description of Larva. (n = 1) Larva long-oval; size large; lateral body slightly
concave posterior to leg III; measurements of body length and width are as follows
(in pm). Semi-engorged body length 604, width 391. Eyes 2+2, distinct and located
by scutum.

Gnathosoma. Gnathosomal base evenly punctuate, bearing a pair of pectinate setae.
Cheliceral base punctate; cheliceral blade long and straight, with tricuspid cap.
Galeal setae nude; fPp = B/B/NBB/7Bs; setae branched in palpofemur, palpogenu
and ventral palpotibia, serrated in lateral tibia; palpotarsus with blunt solenidion;
palpal claw 3-pronged.

Scutum. Shape close to square; anterior and lateral margins nearly straight;
posterior margin protruded arc-shaped; without anterolateral shoulders; scutum
evenly punctate. PW/AP = 1.85; SB/PL. SN clavate, both distal surface and
pedicels with tiny spikes. PL > AM > AL, covered with fine setules and tapering to
apex. Standard measurements of scutum are presented in Table 8.

Idiosomal Setae. One pair of HS and 50 DS; fD = 2H, 8, 11, 12, 7, 6, 2, 2, 2; HS
and DS slightly curved, similar to setae of scutum. ST 2-2 branched. VS 54 in
number; preanal setae 38, more slender, shorter and less branched than ST; postanal
setae 16, similar to DS. NDV = 106. Measurements of idiosomal setae are as
follows (in pm). HS 59; medial setae of first post-humeral row 50; VS (pre) 27; VS
(post) 45.

Legs. All 7-segmented, with a pair of claws and a slender empodium. Coxae I-11I
unisetose, evenly punctate. Ip 975 um. All segments with various branched setae (B).
Leg 1. 319 pm; coxa 1B; trochanter 1B; basifemur 1B; telofemur 4B; genu 4B, 3
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genualae and 1 microgenuala; tibia 8B, 2 tibialae and 1 microgenuala; tarsus 21B,
with 1 central tarsala,] nude subterminala, parasubterminala and pretarsala.

Leg II. 297 um; coxa 1B; trochanter 1B; basifemur 2B; telofemur 3B; genu 3B,
with 1 genuala; tibia 5B, with 2 tibialae; tarsus 14B, with 1 central tarsala and 1
pretarsala.

Leg IIl. 359 pm; coxa 1B; trochanter 1B; basifemur 2B; telofemur 3B; genu 3B,
with 1 genuala; tibia 6B, with 1 tibiala; tarsus 14B.

SIF = 7Bs-N-3-3111.0000.

Table 8. Standard measurements (in um) of Herpetacarus (Herpetacarus) longdongensis

larval scutum.

AW PW SB ASB PSB SD AP AM AL PL SN PS

70 87 26 41 31 72 47 50 48 57 38 32

Specimens Examined. HUALIEN COUNTY: 1 larva (8008-2-1), Juisui, Hokang
(TEESRETREIER AT ), 5 Mar. 2001, ex Rattus losea, female.

Distribution. China and Taiwan (new record) (Mo et al., 1990; Li et al., 1997)

Remarks. Herpetacarus (H.) longdongensis most closely resembles H. (H.) limon
(Wen and Xiang, 1984b) in China, but it can be distinguished from the latter by the
following features (H. (H.) limon in parentheses): PL > AL > AM, less than 60 um
(AL > PL > AM, longer than 60 um); SN clavate, pedicels with tiny spikes (lemon
shaped, pedicels without spikes); fPp = B/B/NBB/7Bs (B/B/BBB/7Bs); galeal setae
nude (branched); VS 54 in number (76 in number) (Wen & Xiang, 1984Db).

Biology. Herpetacarus (H.) longdongensis is collected from Rattus flavipectus and
R. losea in China and Taiwan.

Medical Importance. Unknown.



Fig. 10.

Herpetacarus (Herpetacarus) longdongensis (Mo, Li, Chen and Hsu, 1990) larva. A. phase
contrast image of the dorsal view; B. phase contrast image of the ventral view; C. dorsal
and ventral view of the larva; D. dorsal view of the gnathosoma; E. ventral view of the
gnathosoma; F. idiosomal setae; G. scutum. Scale: A, B, C =100 pm; D, E, G = 50 pm; F
=25 pm.




Genus Leptotrombidium ~agayo, Miyagawa,

Mitamura and Imamura, 1916

I

Subgenus LeptOtVOmbidium Nagayo, Miyagawa,
Mitamura and Imamura, 1916
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Type species. Trombidium akamushi Brumpt, 1910.

Diagnosis. Small-to-large mite; scutum rectangular, wider than long, with 1
AM, 2 ALs and 2 PLs. SN flagelliform, with or without branches on distal half.
Palpotarsus 7B. Palpal claw 2 or 3-pronged. Leg I usually with 2 genualae, some
rarely with 1 genuala.

Key to the species of the subgenus Leptotrombidium

in Taiwan

1. Scutum SB/PL OF SB-PL ......c.oooiiiiiieiieecet ettt 2
SCUUM PL/SBi.... ittt ettt 9

2 NDYV K00 ittt ettt e te e teeste e taesraenteens 3
INDV 2 60 ittt et e b e st e st estaesta e beessaesbaesseenseessensnens 5

3. DS 27-30 in number, usually arranged more stable; VS 20-23 in number; NDV
=47-52, where 52 =30 DSs + 22 VSs 0r 29 DSS + 23 VSS w.vvviiiiiiieieieeeieiieeen, 4
DS 28-33 in number, arranged less ordered; VS 23-29 in number; NDV = 52—
60, where 52 =28 DSS + 24 VSS ....ocooveveveeiirnee. L. (L.) imphalum ZEDR%E 5 5%

4. Mostly SB > AP; if AP > SB, no more than 5 pm .... L. (L.) deliense b2 #75 im
AP > SB, at least 5 um .........ccoo........ L. (L.) rubellum $JAL 45,5 %% (new record)

5. DS <35 N NUMDET .. ettt et et e 6
DS > 35 10 NMUMDET ....eiiiiieiiiiecieectee ettt et et stae et e e sebeeenveeenee s 7

6. Mostly SB/PL, seldom SB-PL; DS arranged less orderly; fD = 2H, 8
(9), 6 (7-8), 8 (6-7, 10)...; preanal setae of VS less than 20 in number

................................................................................... L. (L.) akamushi #1 %875 %
SB-PL; DS arranged more orderly; fD = 2H, 8, 6, 6...; preanal setac of VS more
than 20 in NUMDbET .......ccoeevviiiiiiiiiieieceieeee L. (L) kawamurai ||| 8575 5%

7. DS 3842 in number; fD = 2H, 10 (8-9), 8 (6-7)...; VS 27-31 in number; NDV




08 e L. (L.) fujianense @250 (new record)
DS > 45 in number; VS > 35 in number; NDV > 80 ......coooviiviiiiiiiiiiieieecen, 8

8. SB-PL or SB/PL; DS 45-55 in number; anterior half of DS usually stable in
number; fD = 2H, 10, 10, 2, 8, 8...; VS 35-44 in number; NDV = 81-96; scutal
and idiosomal setae moderately branched ............. L. (L.) scutellare /)NFR A5 & 5
SB-PL; DS 48-54 in number; fD = 2H, 11 (13), 10, 10, 8 (6, 9)...; VS 47-52 in
number; NDV = 94-106; scutal and idiosomal setae densely branched ................
....................................................... L. (L.) xianglinense BIEEE (new record)

9. DS 27-29 in number; VS 2731 I NUMDET .......coovvvmiiiiiiiieiiieeee e
.................................................... L. (L.) cangjiangense ;8T #E % (new record)
DS >30; VS > 35 IN NUMDET ...oovvviiiiiii ittt 10
10. DS 32-37 in number; VS 3651 in number; NDV = 69-84 ..........ccoovvvvvevneeeennn.
......................................................................................... L. (L) yui TREE W
DS > 40 0 NUMDET 1..viivviiiiiiieiii ettt ettt b e sreebeebeebeesseesses 11

11. DS 41-43 in number; fD = 2H, 8§, 8, 2, 7, 6...; VS 37-43 in number; NDV =
80-83 .o L. (L.) apodemi 1 548755 (new record)
DS 47-53 in number; fD = 2H, 12, 10, 10, 8...; VS 44-56 in number; NDV =
93-105; scutal and idiosomal setae strongly branched ............cccccevevvrvenieniennnnn.
.......................................................... L. (L.) pallidum L5 (new record)
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Leptotrombidium (Leptotrombidium)
akamushi Brumpt, 1910)

%}I %ﬁ% % (Fig. 11; Table 9)

References.

Trombidium akamushi Brumpt, 1910: 506, f. 335.

Trombicula (L.) akamushi Fuller, 1952: 23; Wharton & Fuller, 1952: 51;
Womersley, 1952: 67; Traub & Audy, 1954: 74; Audy, 1956b: 58, 72; 1956c:
93, 1957: 227.

Leptotrombidium (L.) akamushi Radford, 1954: 260; Sasa, 1956: 95, f. 1;
Vercammen-Grandjean & Langston, 1975: 261, pls. 17, 18; Wen, 1984e: 304;
Li, Wang & Chen, 1997: 107, f. 2-1-2.

Leptotrombidium akamushi Stekolnikov, 2013: 65.

Diagnosis of Larva. Scutum rectangular; fPp = N/N/BNN/7B. PL > AM > AL;
mostly SB/PL. SN flagelliform, with 10—12 branches on distal half. DS 31-35 in
number (including HS), arranged in 2H, 8 (9), 6 (7-8), 8 (6-7, 10), 6 (4-5, 8), 4
(2-3), (1-2); VS 29-31 in number. NDV = 61-65.

Description of Larva. (n = 12) Live larva oval, red (Li et al., 1997). Size medium.
Measurements of body length and width are as follows (in um). Unengorged body
length 295, width 210; semi-engorged body length 339-433, width 267-401;
engorged body length 488-530, width 443-495. Eyes 242, located by scutum;
anterior pair slightly larger.

Gnathosoma. Gnathosomal base evenly punctate, with a pair of pectinate setae;
cheliceral base lightly punctate; cheliceral blade with tricuspid cap. Galeal setae
branched; fPp = N/N/BNN/7B; palpotarsus with blunt solenidion; palpal claw
3-pronged.

Scutum. Close to rectangular; anterior margin slightly concave; lateral margins
curved inward; posterior margin biconvex, concave in middle; scutum evenly
punctate except around bases of AM and ALs. PW/AP = 2.42-3.44; PW/SD =
1.77-2.12. SB/PL in most specimens, seldom with SB-PL. SN long flagelliform,
with 10-12 branches on distal half; pedicels with paired tiny spikes. PL > AM >
AL; AM, ALs and PLs covered with fine setules, shafts tapering to apex; ALs with
longer branches. Standard measurements of scutum are presented in Table 9.

Idiosomal Setae. DS 31-35 (including HS) in number; fD = 2H, 8 (9), 6 (7-8), 8
(6-7, 10), 6 (4-5, 8), 4 (2-3), (1-2), usually arranged disorderly near caudal. HS



and DS slightly curved and similar to PLs, covered with long setules and tapering
to apex. ST 2-2 finely branched. VS 29-31 in number; preanal setae 16—19, similar
to ST but shorter; postanal setae 11-13, similar to posterior pairs of DS. NDV =
61-65. Measurements of idiosomal setae are as follows (in pm). HS 50-58; medial
setae of first post-humeral row 42-52; VS (pre) 26-33; VS (post) 40—48.

Legs. All 7-segmented, with a pair of claws and a slender empodium. Coxae I-1I1
unisetose, evenly punctate. Ip 651-829 um. All segments with various numbers of
branched setae (B).

Leg I. 215-277 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 5B; genu 4B,
2 genualae and 1 microgenuala; tibia 8B, 2 tibialac and 1 microtibiala; tarsus 22B,
with 1 central tarsala, 1 microtarsala next to it, 1 pretarsala, nude subterminala and
parasubterminala.

Leg II. 196-250 pum; coxa 1B; trochanter 1B; basifemur 2B; telofemur 4B; genu
3B, with 1 genuala; tibia 6B, with 2 tibialae; tarsus 16B, with 1 central tarsala, 1
microtarsala next to it, and 1 pretarsala.

Leg III. 240-302 pum; coxa 1B; trochanter 1B; basifemur 2B; telofemur 3B; genu
3B, with 1 genuala; tibia 6B, with 1 tibiala; tarsus 15B.

SIF = 7B-B-3-2111.0000.

Table 9. Standard measurements (in pm) of Leptotrombidium (Leptotrombidium)

akamushi larval scutum.

Specimen AW PW SB ASB PSB SD AP AM AL PL SN PS

Mean of 12 specimens 68 79 31 27 14 41 28 54 41 58 66 24
Observed range
Min. 59 71 27 25 1339 25 48 38 49 61 22

Max. 76 86 33 29 15 43 31 62 45 64 74 27

Specimens Examined. HUALIEN COUNTY: 1 larva (7842-4-1), Juisui, Hokang
(16 % 84 3% FR 0 85 [ & ), 21 Dec. 2000, ex Bandicota indica, female; 4 larvae
(7952-4-1, 7952-5-1, 7954-2-1~2), same locality, 1 Mar. 2001, ex Rattus losea,
female; 1 larva (8007-5-1), same locality, 3 May 2001, ex Rattus losea, female; 3
larvae (9159-60-9-5, 9165-66-7-1~2), Fenglin ( 1t 35 %% Bl #k £ ), 28 Apr. 2009,
ex Rattus losea, female; 3 larvae (9169-70-8-1, 9173-76-2-1, 9177-80-1-1), same
locality and date, ex Apodemus agrarius, male.
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Distribution. China, Indonesia, Japan, Malaysia, Papua New Guinea, Philippines,
and Taiwan (Sasa, 1956; Audy, 1957; Wen, 1984e; Li et al., 1997).

Remarks. Among its congeners, L. (L.) akamushi most closely resembles L. (L.)
imphalum Vercammen-Grandjean and Langston, 1975, but it can be distinguished
from the latter by the following features (L. (L.) imphalum in parentheses): DS 31—
35 in number, arranged in 2H, 8 (9), 6 (7-8), 8 (6-7, 10), 6 (4-5, 8), 4... (DS 28-33
in number, mostly arranged in 2H, 8, 6, 6, 4...); 2PSB > ASB (2PSB < ASB); VS =
29-31 (23-29); NDV = 61-65 (52-60).

Biology. Leptotrombidium (L.) akamushi is a widespread species in East Asia, and
the larvae appear mainly in summer, starting in June and reaching peak in mid-July
in Japan (Sasa, 1956). Diverse hosts are recorded: rodents (Apodemus agrarius, A.
semotus, Bandicota indica, Mus musculus, Rattus losea, R. norvegicus, R. rattus),
shrew (Suncus murinus), carnivores (Canis familiaris, Felis domesticus), domestic
cow (Bos tautus domestica), water buffalo (Bubalus bubalis), bird (Gallus gallus
domesticus), and reptile (Mabuya multifasciata) (Audy, 1957; Wen, 1984e¢).

Medical Importance. Leptotrombidium (L.) akamushi has been proven to be a
vector of scrub typhus in Japan. The larvae can be naturally infected with Orientia
tsutsugamushi, and transmit through egg and metamorphosis. Seasonal changes of
the number of larvae stay accordance with the number of cases of scrub typhus in
Japan, suggesting L. (L.) akamushi as a disease-highly-related vector (Sasa, 1956;
Kitaoka et al., 1974; Li et al., 1997).



Fig. 11.  Leptotrombidium (Leptotrombidium) akamushi (Brumpt, 1910) larva. A. phase contrast
image of the ventral view; B. phase contrast image of the dorsal view; C. ventral and dorsal
view of the larva; D. dorsal view of the gnathosoma; E. ventral view of the gnathosoma; F.
idiosomal setae; G. scutum. Scale: A, B, C=100 um; D, E, G =50 um; F =25 pm.
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Leptotrombidium (Leptotrombidium)
apodemi Wen and Sun, 1984

tﬁ EFT;'L ﬁ?ﬁ /% % (Fig. 12; Table 10)

References.

Leptotrombidium (L.) apodemi Wen & Sun, 1984: 59, f. II-10; Li, Wang &
Chen,1997: 109, f. 2-1-5.

Leptotrombidium apodemi Stekolnikov, 2013: 84.

Diagnosis of Larva. Scutum trapezoidal, with posterior margin curved backward
and concave in the middle; fPp = N/N/BNN/7B. PL/SB. SN flagelliform, with
10—14 branches on distal half. Idiosomal setae plumose and branched; DS 41-43 in
number (including HS), arranged in 2H, &, 8, 2, 7, 6, 4, 2, 2...; VS 3743 in number.
NDV = 80-84.

Description of Larva. (n = 2) Live larva oval, color unknown. Size medium to
large. Measurements of body length and width are as follows (in pm). Engorged
body length 735-777, width 589-668. Eyes 2+2, located by scutum; anterior pair
slightly larger.

Gnathosoma. Gnathosomal base evenly punctate, with a pair of pectinate setae; cheliceral
base sparsely punctate; cheliceral blade with tricuspid cap. Galeal setae branched; fPp =
N/N/BNN/7B; palpotarsus with blunt solenidion; palpal claw 3-pronged.

Scutum. Trapezoidal; anterior margin nearly straight; lateral margins curved inward,;
posterior margin curved backward and concave in the middle; scutum punctate in
the middle. PW/AP =3.01-3.15; PW/SD = 1.75. PL/SB. SN long flagelliform, with
10—14 branches on distal half. PL > AM > AL; AM, ALs and PLs densely branched,
shafts tapering to apex. Standard measurements of scutum are presented in Table
10.

Idiosomal Setae. DS 41-43 (including HS) in number; fD = 2H, §, 8§, 2, 7, 6...,
posterior less ordered. HS and DS similar to PLs, covered with long setules
and tapering to apex; posterior setac of DS shorter. ST 2-2, plumose and finely
branched. VS 37-43 in number; preanal setae 31, similar to ST but shorter; postanal
setae 12, similar to posterior pairs of DS (data based on one specimen). NDV =
80-84. Measurements of idiosomal setae are as follows (in pm). HS 52-58; medial
setae of first post-humeral row 51-59; VS (pre) 34-35; VS (post) 39—41.

Legs. All 7-segmented, with a pair of claws and a slender empodium. Coxae I-II1

unisetose, finely punctate. Ip 827-837 um. All segments with various numbers of



branched setae (B).

Leg I. 270 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 4B; genu 4B, 2
genualae and 1 microgenuala; tibia 8B, 2 tibialac and 1 microtibiala; tarsus 22B,
with 1 central tarsala, 1 microtarsala next to it, 1 pretarsala, nude subterminala and
parasubterminala.

Leg II. 262-265 um; coxa 1B; trochanter 1B; basifemur 2B; telofemur 4B; genu
3B, with 1 genuala; tibia 6B, with 2 tibialae; tarsus 16B, with 1 central tarsala, 1
microtarsala, and 1 pretarsala.

Leg I1I. 295-302 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 3B; genu
3B, with 1 genuala; tibia 6B, with 1 tibiala; tarsus 15B.

SIF = 7B-B-3-2111.0000.

Table 10. Standard measurements (in pm) of Leptotrombidium (Leptotrombidium)

apodemi larval scutum.

Specimen AW PW SB ASB PSB SD AP AM AL PL SN PS

Mean of 2 specimens 62 75 29 30%  12%  42% 25 48 42 59 53 24
Observed range
Min. 59 74 27 N/A N/A NA 25 48 40 56 47 23

Max. 65 71 32 NA NA NA 25 50 44 61 59 25

*data from 1 specimen.

Specimens Examined. YILAN COUNTY: 2 larvae (IW0053-7-2, IW0053-10-2),
Tatung, Szuyuan Wukou ( EESEAE P EIRE O ), 13 Aug. 2008, ex Niviventer

coninga, male.
Distribution. China (Liaoning Province) and Taiwan (new record) (Wen & Sun, 1984).

Remarks. Leptotrombidium (L.) apodemi most closely resembles L. (L.)
intermedium (Nagayo, Mitamura and Tamiya, 1920), and it can be distinguished
from the latter by the following feature (L. (L.) intermedium in parenthesis): second
row of DS 8 in number (usually 10) (Li et al., 1997).

Biology. Holotype and paratype of L. (L.) apodemi were collected from the conchal
fossa of Apodemus agrarius in Liaoning Province of China (Wen & Sun, 1984),

and here we report Niviventer coninga as its newly recorded host.

Medical Importance. Unknown.
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Fig. 12.  Leptotrombidium (Leptotrombidium) apodemi Wen and Sun, 1984 larva. A. phase contrast
image of the dorsal view; B. phase contrast image of the ventral view; C. dorsal and ventral
view of the larva; D. dorsal view of the gnathosoma; E. ventral view of the gnathosoma; F.
idiosomal setae; G. scutum. Scale: A, B, C=100 um; D, E, G =50 um; F = 25 pm.




Leptotrombidium (Leptotrombidium)
cang]'iangense Yu, Yang and Gong, 1981

RSN s
)= 7L ﬁ?ﬁ%% (Fig. 13; Table 11)

References.

Leptotrombidium (L.) cangjiangense Yu, Yang & Gong, 1981: 177, f. 2; Li, Wang
& Chen, 1997: 117, . 2-1-17.

Leptotrombidium cangjiangense Stekolnikov, 2013: 39.

Diagnosis of Larva. Scutum small, flat rectangular; fPp = N/N/BNN/7B. PL/SB;
SB > AP. SN flagelliform, with 10—14 branches on distal half. DS 27-29 in number
(including HS), arranged in 2H, 8, 6, 6 (5), 4, 2 (3); VS 27-31 in number. NDV =
55-59.

Description of Larva. (n = 3) Live larva oval, white (Li et al., 1997). Size medium.
Measurements of body length and width are as follows (in um). Unengorged body
length 299, width 151; engorged body length 521-639, width 382-527. Eyes 2+2,
located by scutum; anterior pair larger.

Gnathosoma. Gnathosomal base evenly punctate, with a pair of pectinate setae;
cheliceral base lightly punctate; cheliceral blade with tricuspid cap. Galeal setae
branched; fPp = N/N/BNN/7B; palpotarsus with blunt solenidion; palpal claw
3-pronged.

Scutum. Flat rectangular; bases of ALs and PLs project laterally; anterior margin
concave; lateral margins curved inward; posterior margin biconvex; scutum
punctate in the middle. PW/AP = 3.45-3.61; PW/SD = 1.90-1.96. PL/SB. SN long
flagelliform, with 10—14 branches on distal half. PL > AM > AL; AM, ALs and PLs
branched, shafts tapering to apex. Standard measurements of scutum are presented
in Table 11.

Idiosomal Setae. DS 27-29 (including HS) in number; fD = 2H, 8, 6, 6 (5), 4, 2 (3).
HS and DS similar to PLs, branched and tapering to apex. ST 2-2 finely branched.
VS 27-31 in number; preanal setac 2223, similar to ST but shorter; postanal setae
5-9, similar to posterior pairs of DS. NDV = 55-59. Measurements of idiosomal
setae are as follows (in um). HS 45-46; medial setae of first post-humeral row
48-53; VS (pre) 26-30; VS (post) 40-42.

Legs. All 7-segmented, with a pair of claws and a slender empodium. Coxae I-1I1
unisetose, finely punctate. Ip 681-688 um. All segments with various numbers of
branched setae (B).
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Leg I. 224-235 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 5B; genu
4B, 2 genualae and 1 microgenuala; tibia 8B, 2 tibialae and 1 microtibiala; tarsus
22B, with 1 central tarsala, 1 microtarsala, pretarsala, nude subterminala and
parasubterminala.

Leg II. 203-218 um; coxa 1B; trochanter 1B; basifemur 2B; telofemur 4B; genu
3B, with 1 genuala; tibia 6B, with 2 tibialae; tarsus 16B, with 1 central tarsala, 1
microtarsala and 1 pretarsala.

Leg IIl. 243-246 um; coxa 1B; trochanter 1B; basifemur 2B; telofemur 3B; genu
3B, with 1 genuala; tibia 6B, with 1 tibiala; tarsus 15B.

SIF = 7B-B-3-2111.0000.

Table 11. Standard measurements (in um) of Leptotrombidium (Leptotrombidium)

cangjiangense larval scutum.

Specimen AW PW SB ASB PSB SD AP AM AL PL SN PS

Mean of 3 specimens 56 63 24 24 9 33 18 33 30 45 45 20
Observed range
Min. 54 61 24 23 8 32 17 31 30 44 42 19

Max. 58 65 25 25 9 33 19 35 31 47 50 21

Specimens Examined. YILAN COUNTY: 3 larvae (IW0048-1-1, IW0048-11-
4~5), Tatung, Szuyuan Wukou ( B B8 §8 K A 48 B R 2 [0 ), 12 Aug. 2008, ex

Niviventer coninga, female.
Distribution. China (Yunnan Province) and Taiwan (new record) (Yu et al., 1981).

Remarks. Leptotrombidium (L.) cangjiangense most closely resembles L. (L.)
longchuanense Yu, Yang and Gong, 1981 in China, and it can be distinguished from
the latter by the following features (L. (L.) longchuanense in parentheses): scutum
smaller: PW 61-65 um, SB 24-25 um, ASB 23-25 um, AP 17-19 pm (scutum
larger: PW 68-78 um, SB 31-35 um, ASB 28-29 um, AP 20-22 um); scutal setae
shorter: AM 31-35 pm, AL 30-31 um, PL 44-47 pm (scutal setae longer: AM
43-49 um, AL 38—40 um, PL 4851 um) (Yu et al., 1981).

Biology. Leptotrombidium (L.) cangjiangense was reported from Yunnan Province
of China, and newly recorded from Taiwan (Yilan County). Rattus rattus and
Niviventer coninga are its known hosts (Yu et al., 1981).

Medical Importance. Unknown.



Fig. 13.  Leptotrombidium (Leptotrombidium) cangjiangense Yu, Yang and Gong, 1981 larva. A.
phase contrast image of the dorsal view; B. phase contrast image of the ventral view; C.
dorsal and ventral view of the larva; D. dorsal view of the gnathosoma; E. ventral view of
the gnathosoma; F. idiosomal setae; G. scutum. Scale: A, B, C = 100 um; D, E, G = 50 um;
F=25pum.
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Leptotrombidium (Leptotrombidium)
deliense (walch, 1922)

iﬂj, E %ﬁ ;ED % (Fig. 14; Table 12)

References.

Trombicula deliensis Walch, 1922: 543, fs. 6-9.

Trombicula (L.) deliensis Audy, 1952: 133; Womersley, 1952: 62; Wharton &
Fuller, 1952: 52; Audy, 1954: 142; Audy & Harrison, 1954: 17; Audy, 1956b:
58; 1957: 228; Maa & Kuo, 1966: 389.

Leptotrombidium deliensis Radford, 1954: 260.

Leptotrombidium (L.) deliense Vercammen-Grandjean, 1968: 74; Vercammen-
Grandjean & Langston, 1975: 239, pls. 1-4, 6, 18; Wen, 1984¢: 305; Li, Wang
& Chen, 1997: 120, f. 2-1-22.

Leptotrombidium deliense Stekolnikov, 2013: 64.

Diagnosis of Larva. Larva oval; fPp = N/N/BNN/7B; scutum rectangular; PL >
AM > AL; mostly SB/PL, some specimens with SB-PL; SN flagelliform, with 10—
12 branches on distal half. Numbers of idiosomal setae relatively stable; DS 28-30
in number (including HS); 27 in a few individuals; fD = 2H, 8 (7, 9-10), 6 (7), 6
(5),4(5), 2 (3); VS 20-22 in number, a few with 23; preanal setae 14—17; postanal
setae 4-8; NDV =47-52.

Description of Larva. (n = 74) Live larva oval, pale red (engorged) or reddish
orange (unengorged) (Li et al., 1997). Size medium. Measurements of body length
and width are as follows (in um). Unengorged body length 245-317, width 179—
250; semi-engorged body length 329-494, width 260-411; engorged body length
446-535, width 418-465. Eyes 2+2, located by scutum; anterior pair slightly larger.

Gnathosoma. Gnathosomal base lightly punctate, with a pair of pectinate setae;
cheliceral base round and lightly punctate; cheliceral blade with tricuspid cap.
Galeal setae branched; fPp = N/N/BNN/7B; palpotarsus with blunt solenidion;
palpal claw 3-pronged.

Scutum. Rectangular; anterior margin nearly straight; lateral margins slightly curved
inward; posterior margin convex; angles between lateral and posterior margins
extended laterally; scutum evenly punctate except around bases of AM and ALs.
PW/AP = 2.40-3.16; PW/SD = 1.66-2.07. Mostly SB/PL; some specimens with
SB-PL; SN long flagelliform, with 10—12 branches on distal half; pedicels with
paired tiny spikes. PL > AM > AL; AM, ALs and PLs covered with fine setules,
shafts tapering to apex; AM and ALs with longer branches. Standard measurements



of scutum are presented in Table 12.

Idiosomal Setae. Numbers of idiosomal setae relatively stable: DS mostly 27-30
(including HS), arranged in 2H, 8 (7, 9-10), 6 (7), 6 (5), 4 (5), 2 (3); HS and DS
similar to PLs and slightly curved in posterior half, covered with long setules and
tapering to apex. ST 2-2, significantly branched. VS mostly 20-22 in number,
23 in a few specimens; preanal setae 14—17, similar to ST but slightly shorter;
postanal setae 4—8, similar to posterior pairs of DS. NDV = 47-52. Measurements
of idiosomal setae are as follows (in um). HS 41-57; medial setae of first post-

humeral row 36-50; VS (pre) 24-31; VS (post) 33-48.

Legs. All 7-segmented, with a pair of claws and a slender empodium. Coxae I-1I1
unisetose, evenly punctate. Ip 606—733 pum. All segments with various numbers of
branched setae (B).

Leg I. 203-252 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 4B; genu 4B,
2 genualae and 1 microgenuala; tibia 9B, 2 tibialac and 1 microtibiala; tarsus 22B,
with 1 central tarsala, 1 microtarsala next to it, 1 pretarsala, nude subterminala and
parasubterminala.

Leg II. 178-228 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 4B; genu
3B, with 1 genuala; tibia 6B, with 2 tibialae; tarsus 16B, with 1 central tarsala, 1
microtarsala next to it, and 1 pretarsala.

Leg III. 222-257 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 3B; genu
3B, with 1 genuala; tibia 6B, with 1 tibiala; tarsus 15B.

SIF = 7B-B-3-2111.0000.

Table 12. Standard measurements (in um) of Leptotrombidium (Leptotrombidium)

deliense larval scutum.

Specimen AW PW SB ASB PSB SD AP AM AL PL SN PS

Mean of 74 specimens 60 72 29 25 13 38 27 45 39 50 51 22
Observed range
Min. 54 66 26 22 10 35 23 38 32 42 45 19

Max. 66 78 32 28 17 42 31 53 47 61 58 25

Specimens Examined. NANTOU COUNTY: 1 larva (8081-1-1), Kuohsing,
Peikang ( F SRR B AL 7B RS ), 16 Oct. 2001, ex Bandicota indica, male; 1 larva
(8205-1-1), Jenai, Pingho ( R SR{_ 404 ), 28 June 2002, ex Rattus losea,
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male. TAINAN CITY: 3 larvae (IW0013-4-1~2, IW0013-6-1), Kuantien ( &/ ™
B ), 17 June 2007, ex Rattus losea, female; 1 larva (IW0015-1-1), Shanshang
(&8 ™I &), 18 June 2007, ex Rattus losea, male. YILAN COUNTY: 2
larvae (9106-7-1-1~2), Suao, Wuwei Port ( BB 5 & REEMETE ), 17 Mar. 2009,
ex Rattus losea, male; 1 larva (9145-1-1), same locality, 19 Mar. 2009, ex Rattus
losea, female; 1 larva (9345-6-2-1), same locality, 13 Aug. 2009, ex Rattus losea,
male; 4 larvae (9317-8-3-1~2, 9325-3-1~2), Chuangwei, Tungkang ( B B 54/t E
HPE A ), 12 Aug. 2009, ex Rattus losea, female. HUALIEN COUNTY: 2 larvae
(7783-4-1~2), Yuli, Kauliao ( {EEBRERESEE ), 16 Aug. 2000, ex Bandicota
indica, male; 1 larva (8038-5-1), same locality, 13 June 2001, ex Bandicota indica,
male; 2 larvae (8055-3-1~2), same locality and date, ex Rattus losea, female; 2
larvae (7813-3-1~2), Juisui, Hokang ( 63 %% I FR AL €5 fE 47 ), 19 Oct. 2000, ex
Bandicota indica, male; 2 larvae (7815-3-1~2), same locality and date, ex Rattus
losea, male; 2 larvae (7944-2-1, 7944-3-1), same locality, 1 Mar. 2001, ex Rattus
losea, female; 2 larvae (8012-3-1~2), same locality, 5 Mar. 2001, ex Rattus losea,
male; 1 larva (8069-2-1), same locality, 14 June 2001, ex Rattus losea, male; 1
larva (7929-4-1), Fuli, Tungli (/EZESE B R EH ), 28 Feb. 2001, ex Rattus
losea, female; 2 larvae (8018-1-1~2), same locality, 12 June 2001, ex Bandicota
indica, male; 3 larvae (9159-60-8-1~2, 9159-60-9-1), Fenglin ( 1&35 %% Bl 718 ),
28 Apr. 2009, ex Rattus losea, female; 1 larva (9190-91-3-1), Shoufeng ( 1554
=240, 29 Apr. 2009, ex Rattus losea, male; 1 larva (9192-96-3-1), same locality
and date, ex Rattus exulans, female. TAITUNG COUNTY: 1 larva (8558-2-1),
Lanyu, Langtao ( & 5 SRR IUEAIBA ST ), 7 Sept. 2006, ex Rattus losea, male; 7
larvae (9289-3-1, 9289-3-2, 9289-5-1~3, 9290-4-1, 9290-4-2), Peinan, Pinlang ( &
HEEFRMERAN), 11 June 2009, ex Rattus losea, female; 1 larva (9360-1-1),
Lutao, Chungliao ( &SRS 4: SHHEN ), 29 Sept. 2009, ex Rattus losea, male;
2 larvae (9389-1-1~2), Lutao, Kungkuan ( &R R4 SHARERT ), 30 Sept. 2009,
ex Rattus losea, male; 2 larvae (9391-1-1~2), Lutao, Nantzuhu ( & 5 52 4% &40 %
1$38 ), 30 Sept. 2009, ex Rattus losea, male; 1 larva (9414-5-1), Lutao, Shihlang
( BB ENAER ), 1 Oct. 2009, ex Suncus murinus, male; 1 larva (9417-2-1),
Lutao, Nanliao ( & R4k &M TN ), 1 Oct. 2009, ex Suncus murinus, male.
PENGHU COUNTY: 1 larva (8690-2-1), Huhsi, Huhsi ( & 848 R 404 P A ),
8 May 2007, ex Suncus murinus, female; 1 larva (8701-1-1), Huhsi, Nanliao ( &t
SRR =AY ), 8 May 2007, ex Rattus losea, male; 1 larva (8725-2-1), Hsiyu,
Chihtung (%8152 7o 45 ER AT ), 10 May 2007, ex Rattus losea, male; 1 larva
(8732-1-1), Hsiyu, Tachih ( /#8525 IEEF /AT ), 10 May 2007, ex Rattus losea,
male; 1 larva (8817-1-1), same locality, 11 Sept. 2007, ex Rattus losea, female; 2
larvae (8860-1-1~2), Makung, Chienliao ( &#15% B ATHIZEE ), 12 Sept. 2007,



ex Rattus losea, female. KINMEN COUNTY: 1 larva (6916-1-1), Kinning, Lake
Hou (£ 9B S = E G ), 16 Aug. 1999, ex Rattus tanezumi, female; 1 larva
(6942-2-1), same locality and date, ex Rattus losea, female; 1 larva (6974-6-1),
Kinsha, Tayang ( S£PISREIDIESIEN ), 18 Aug. 1999, ex Rattus losea, female;
1 larva (7211-1-1), same locality, 6 Nov. 1999, ex Rattus losea, male; 1 larva
(7726-1-1), same locality, 15 June 2000, ex Rattus losea, male; 1 larva (7034-2-1),
Kincheng, Hsiaokukang ( 2FISRBIH B/ \tH /4 ), 19 Aug. 1999, ex Rattus losea,
female; 1 larva (7115-6-1), same locality, 3 Nov. 1999, ex Rattus tanezumi, male;
1 larva (7641-4-1), same locality, 12 June 2000, ex Rattus tanezumi, male; 1 larva
(7654-2-1), same locality and date, ex Rattus losea, female; 1 larva (8499-1-1),
Kinhu, Hsiaoching ( &9 & E#A5E/\ K ), 22 June 2006, ex Rattus losea, female.
LIENCHIANG COUNTY: 1 larva (8761-1-1), Nankan, Chulo ( 2 5T §% 53 £ 40
TRURNT ), 25 July 2007, ex Suncus murinus, female; 2 larvae (8674-3-1~2), same
locality and date, ex Rattus losea, female; 2 larvae (8781-1-1~2), Nankan, Chinsha
(TS mFADEDRT ), 26 July 2007, ex Suncus murinus, female; 1 larva (8785-
1-1), same locality and date, ex Rattus losea, male.

Distribution. Australia, Burma, China, India, Japan, Malaysia, Pakistan, Papua
New Guinea, Philippine, Taiwan, Thailand, and Vietnam (Audy, 1957; Maa & Kuo,
1966; Suzuki, 1980; Li et al., 1997).

Remarks. Leptotrombidium (L.) deliense most closely resembles L. (L.) rubellum
Wang and Liao, 1984 in China in having similar numbers of DS and VS. The only
feature that distinguishes L. (L.) deliense from L. (L.) rubellum is the comparison
between AP and SB (the latter in parenthesis): mostly SB > AP; if AP > SB, no
more than 5 um (AP > SB, at least 5 pm).

Biology. Leptotrombidium (L.) deliense is a dominant trombiculid species in
Taiwan and many other places prevalent of scrub typhus. Based on the specimens
collected and identified, L. (L.) deliense comprises almost 60% of the total
numbers of trombiculid mites in Taiwan we collected, and can be found in plains,
low mountains and hills. In spite of its high density among the population of
trombiculid mites, the hosts of L. (L.) deliense are very diverse, including rodents
(Apodemus agrarius, Bandicota indica, Mus caroli, M. musculus, Rattus exulans, R.
losea, R. norvegicus, R. rattus, R. tanezumi), shrews (Crocidura attenuate, Suncus
murinus), bat (Pipistrellus pipistrellus), birds (Centropus bengalensis lignator,
Gallus gallus domesticus, Phasianus colchicus formosanus, Turnix sylvatica),
carnivores (Canis familiaris, Felis domesticus), rabbit (Oryctolagus cuniculus) and
human (Wen, 1984e).
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Medical Importance. Leptotrombidium (L.) deliense has been proven to be
a carrier of Orientia tsutsugamushi in many countries, including Australia,
Burma, China, India, Malaysia, Philippine, Taiwan and Thailand, and can be
naturally infected and transmit O. tsutsugamushi through life cycle for at least
two generations. Wang et al. (2004) successfully detected several serotypes of
O. tsutsugamushi from L. (L.) deliense in Kinmen County, and concluded L. (L.)
deliense as the main vector for scrub typhus in summer in Kinmen County (Li et
al., 1997; Wang et al., 2004).



Fig. 14. Leptotrombidium (Leptotrombidium) deliense (Walch, 1922) larva. A. phase contrast image
of the ventral view; B. phase contrast image of the dorsal view; C. ventral and dorsal view of
the larva; D. dorsal view of the gnathosoma; E. ventral view of the gnathosoma; F. idiosomal
setae; G. scutum. Scale: A, B, C=100 um; D, E, G =50 um; F = 25 pm.
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Leptotrombidium (Leptotrombidium)
fujianense Liao and Wang, 1983

ﬁlgﬁﬁﬁ%% (Fig. 15; Table 13)

References.

Leptotrombidium (L.) fujianensis Liao & Wang, 1983: 177, fs. 1-4
Leptotrombidium (L.) fujianense Li, Wang & Chen, 1997: 128, f. 2-1-33.
Leptotrombidium fujianense Stekolnikov, 2013: 94.

Diagnosis of Larva. Larva oval; fPp = N/N/BNN/7B; scutum rectangular; PL
~ AM > AL; SB-PL, some specimens with SB/PL; SN flagelliform, with 12—14
branches on distal half. DS 3842 in number (including HS); fD = 2H, 10 (8-9), &
(6-7), (2), 8 (6), 6 (7), 4 (5), 2; VS 26-32 in number (26 in the specimen observed,
with 15 preanal setae and 11 postanal setae) (Liao & Wang, 1983); NDV = 68.

Description of Larva. (n = 1) Live larva oval, pale pink (Liao & Wang, 1983).
Size medium. Measurements of body length and width are as follows (in pm).
Semi-engorged body length 463, width 369. Eyes 2+2, located by scutum; anterior

pair larger.

Gnathosoma. Gnathosomal base evenly punctate, with a pair of pectinate setae;
cheliceral base round and lightly punctate; cheliceral blade with tricuspid cap.
Galeal setae branched; fPp = N/N/BNN/7B; palpotarsus with blunt solenidion;
palpal claw 3-pronged.

Scutum. Rectangular; anterior margin slightly concave; lateral margins curved
inward; posterior margin biconvex; scutum evenly punctate. PW/AP = 2.58; PW/
SD = 1.58. Mostly SB-PL; SN long flagelliform, with 12—14 branches on distal
half. PL =~ AM > AL; AM, ALs and PLs branched, shafts tapering to apex. Standard

measurements of scutum are presented in Table 13.

Idiosomal Setae. DS 42 in number (including HS); fD = 2H, 10, 8§, 2, 8, 6, 4, 2,
slightly curved, similar to PL. ST 2-2, branched. VS 26 in number, with 15 preanal
setae, similar to ST but shorter, and 11 postanal setae similar to DS. NDV = 68.
Measurements of idiosomal setae are as follows (in um). HS 54; medial setae of
first post-humeral row 47; VS (pre) 32; VS (post) 44.

Legs. All 7-segmented, with a pair of claws and a slender empodium. Coxae I-1I1
unisetose, evenly punctate. Ip 767 um. All segments with various numbers of
branched setae (B).

Leg I. 265 pm; coxa 1B; trochanter 1B; basifemur 1B; telofemur 5B; genu 4B,



2 genualae and 1 microgenuala; tibia 8B, 2 tibialae and 1 microtibiala; tarsus
22B, with 1 central tarsala, 1 microtarsala, 1 pretarsala, nude subterminala and
parasubterminala.

Leg II. 233 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 4B; genu 3B,
with 1 genuala; tibia 6B, with 2 tibialae; tarsus 16B, with 1 central tarsala, 1
microtarsala and 1 pretarsala.

Leg III. 270 pm; coxa 1B; trochanter 1B; basifemur 1B; telofemur 4B; genu 3B,
with 1 genuala; tibia 6B, with 1 tibiala; tarsus 15B.

SIF = 7B-B-3-2111.0000.

Table 13. Standard measurements (in pm) of Leptotrombidium (Leptotrombidium)

fujianense larval scutum.

AW PW SB ASB PSB SD AP AM AL PL SN PS

69 79 31 37 13 50 31 60 46 58 83 24

Specimens Examined. KAOHSIUNG CITY: 1 larva (20150127C03-4), Liukuei,
Shanping ( ST 7NEEREF ), 27 Jan. 2015, ex Herpestes urva, gender unknown.

Distribution. China (Fuchien Province) and Taiwan (new record) (Liao and Wang,
1983).

Remarks. Leptotrombidium (L.) fujianense most closely resembles L. (L.) scutellare
(Nagayo, Miyagawa, Mitamura, Tamiya and Tenjin, 1921), and it can be distinguish
from the latter by the following features (L. (L.) scutellare in parentheses): DS 3842,
with the number of second row of DS more variable, starting with fD =2H, 10 (8-9),
8 (6-7)...(DS 45-55, with second row more stable in number: 2H, mostly 10, 10
(11)...); VS 26-32 (35-44); posterior margin of scutum biconvex or nearly straight
(curved and extended outward) (Liao & Wang, 1983).

Biology. Leptotrombidium (L.) fujianense was collected from Rattus fulvescens
from Fuchien Province of China, and successfully raised to adult and reproduced to
the next generation in the laboratory (Liao & Wang, 1983). In Taiwan, we discover
Herpestes urva as a newly-recorded host.

Medical Importance. Unknown.
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Fig. 15.

Leptotrombidium (Leptotrombidium) fujianense Liao and Wang, 1983 larva. A. phase
contrast image of the dorsal view; B. phase contrast image of the ventral view; C. dorsal
and ventral view of the larva; D. dorsal view of the gnathosoma; E. ventral view of the
gnathosoma; F. idiosomal setae; G. scutum. Scale: A, B, C=100 um; D, E, G =50 pum; F =
25 pm.



Leptotrombidium (Leptotrombidium)
imphalum Vercammen-Grandjean and Langston, 1975

% rI]E %ﬁﬁ% % (Fig. 16; Table 14)

References.

Leptotrombidium (L.) imphalum Vercammen-Grandjean & Langston, 1975: 255,
pl. 11; Wen, 1984e: 306; Li, Wang & Chen, 1997: 136, f. 2-1-45; Tanskul &
Linthicum, 1999: 89, fs. 1-9.

Leptotrombidium imphalum Stekolnikov, 2013: 66.

Diagnosis of Larva. fPp = N/N/BNN/7B; scutum rectangular; PL > AM > AL;
mostly SB/PL, SB-PL in a few specimens; SN flagelliform, with 10—16 branches
on distal half. DS 28-33 in number (including HS); numbers stable in anterior half,
variable in posterior half; fD = 2H, 8, 6 (7), 6 (7), 4 (5-7), 2 (3-4), (1-2); VS 23-29
in number. NDV = 52-60.

Description of Larva. (n = 33) Live larva oval, light orange (Li et al., 1997).
Size medium. Measurements of body length and width are as follows (in pm).
Unengorged body length 260-322, width 210-245; semi-engorged body length
321-443, width 256-371; engorged body length 384-542, width 381-520. Eyes
2+2, located by scutum; anterior pair slightly larger.

Gnathosoma. Gnathosomal base lightly punctate, with a pair of pectinate setae;
cheliceral base round and lightly punctate; cheliceral blade with tricuspid cap.
Galeal setae branched; fPp = N/N/BNN/7B; palpotarsus with blunt solenidion;
palpal claw 3-pronged.

Scutum. Rectangular; anterior margin slightly biconcave or nearly straight; lateral
margins slightly curved inward; posterior margin convex or biconvex; angles
between lateral and posterior margins extended laterally; scutum punctate except
around bases of AM and ALs. PW/AP = 2.37-3.35; PW/SD = 1.60-2.07. Mostly
SB/PL, SB-PL in a few specimens; SN long flagelliform, with 10—16 branches
on distal half; pedicels with paired tiny spikes. PL > AM > AL; AM, ALs and
PLs covered with fine setules, shafts tapering to apex; ALs with longer branches.
Standard measurements of scutum are presented in Table 14.

Idiosomal Setae. DS 28-33 (including HS); numbers stable in anterior half, variable
in posterior half; fD = 2H, 8, 6 (7), 6 (7), 4 (5-7), 2 (3—4), (1-2); HS and DS
slightly curved and similar to PLs, covered with long setules and tapering to apex.
ST 2-2, significantly branched. VS 23-29 in number; preanal setac 13—19, similar
to ST but shorter; postanal setae 6—12, similar to posterior pairs of DS. NDV =




>
0
o)
=
=1
=}
©r
=
g
Y
@
o)
=i
o
—
®
®
=
<
=
@
=)
=r
~
g
)
@

ueMIe], Jo eune,f A 193314)

52-60. Measurements of idiosomal setae are as follows (in um). HS 46—-64; medial
setae of first post-humeral row 42-61; VS (pre) 25-37; VS (post) 42-53.

Legs. All 7-segmented, with a pair of claws and a slender empodium. Coxae I-111
unisetose, evenly punctate. Ip 651-780 um. All segments with various numbers of
branched setae (B).

Leg I 220-260 pm; coxa 1B; trochanter 1B; basifemur 1B; telofemur 5B; genu 4B,
2 genualae and 1 microgenuala; tibia 8B, 2 tibialae and 1 microtibiala; tarsus 22B,
with 1 central tarsala, 1 microtarsala next to it, 1 pretarsala, nude subterminala and
parasubterminala.

Leg II. 198-238 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 4B; genu
3B, with 1 genuala; tibia 6B, with 2 tibialae; tarsus 16B, with 1 central tarsala, 1
microtarsala next to it, and 1 pretarsala.

Leg I1I. 230-282 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 4B; genu
3B, with 1 genuala; tibia 5B, with 1 tibiala; tarsus 15B.

SIF = 7B-B-3-2111.0000.

Table 14. Standard measurements (in um) of Leptotrombidium (Leptotrombidium)

imphalum larval scutum.

Specimen AW PW SB ASB PSB SD AP AM AL PL SN PS

Mean of 33 specimens 65 75 30 27 13 40 27 50 40 57 60 23
Observed range

Min. 57 64 25 25 11 37 25 45 35 47 50 21
Max. 73 85 35 29 15 42 31 62 48 69 72 26

No.7853-3-1 (specimen

with 4 PLs) 73 78 32 27 11 38 27 51 42 61 64 25

Specimens Examined. HUALIEN COUNTY: 1 larva (7772-4-1), Fuli, Tungli ( {&
EBRE B EEN), 15 Aug. 2000, ex Bandicota indica, male; 1 larva (7800-1-
1), Yuli, Kaoliao ({E3EEHEEBESEE ), 18 Oct. 2000, ex Rattus losea, male; 1
larva (7803-6-1), same locality and date, ex Rattus losea, female; 2 larvae (7808-
3-1~2), same locality and date, ex Bandicota indica, female; 2 larvae (7848-1-
1~2), Juisui, Hokang ( {EZESRImIB A ERRIAT ), 21 Dec. 2000, ex Bandicota indica,
female; 8 larvae (7852-3-1~3, 7852-6-1~2, 7853-1-1~2, 7853-3-1), same locality
and date, ex Rattus losea, male; 4 larvae (8057-3-1~4), same locality, 14 June 2001,
ex Bandicota indica, male; 1 larva (8069-2-2), same locality and date, ex Rattus
losea, male; 7 larvae (9159-60-8-3~5, 9159-60-9-2~4, 9159-60-9-6), Fenglin ( {&
S BMER ), 28 Apr. 2009, ex Rattus losea, female; 4 larvae (9190-91-3-2, 9190-
91-6-1~3), Shoufeng ( {EEFEZE4] ), 29 Apr. 2009, ex Rattus losea, male; 1 larva
(9197-99-1-1), same locality and date, ex Mus caroli, male. KINMEN COUNTY: 1



larva (7213-4-1), Kinsha, Tayang ( =PI EARFHT ), 6 Nov. 1999, ex Rattus

losea, female.

Distribution. Burma, China, India, Malaysia, Pakistan, Taiwan, and Thailand
(Vercammen-Grandjean & Langston, 1975; Li et al., 1997; Tanskul & Linthicum,
1999; Wang et al., 2004).

Remarks. Leptotrombidium (L.) imphalum most closely resembles L. (L.) deliense
(Walch, 1922) occurring across East Asia, and it can be distinguished from the
latter by the numbers of idiosomal setae (L. (L.) deliense in parentheses): numbers
more variable, DS = 28-33, posterior half usually more in number (numbers stable,
DS =28-30); VS =23-29 (VS =20-23); NVD = 52-60, where 52 = 28 DSs + 24
VSs (NDV =47-52, where 52 = 30 DSs + 22 VSs or 29 DSs + 23 VSs).

Leptotrombidium (L.) imphalum also resembles L. (L.) akamushi (Brumpt,
1910), and it differs from the latter in the following features (L. (L.) akamushi in
parentheses): DS 28-33 in number, mostly arranged in 2H, 8, 6, 6, 4... (DS 31-35
in number, mostly arranged in 2H, 8 (9), 6 (7-8), 8 (6-7, 10), 6 (4-5, 8), 4...);
2PSB < ASB (2PSB > ASB); VS = 23-29 (VS = 29-31); NDV = 52-60 (NDV =
61-65).

An anomaly with two pairs of PLs (7853-3-1) is found from Hualien County
of Taiwan (Fig. 16-H). Wang et al. (1989) reported a new genus Hsuella, which
was characterized with scutum with two pairs of PLs instead of PPLs; the shape of
scutum similar to that of the genus Leptotrombidium. Among the three specimens
the authors examined, no similarity on the standard measurements and chaetotaxy
between the samples with two pairs of PLs and other Leptotrombidium species.

Therefore, the authors considered the specimens as a new species of a new genus.

The specimen in hand (7853-3-1) appears similar to L. (L.) imphalum
in general configuration and chaetotaxy: rectangular scutum; SB-PL; fPp =
NNBNN/7B; galeal setae branched; DS 29 in number (2H, 8, 7, 6, 4, 2); VS 27 in
number (17 preanal + 10 postanal setae). The variations on standard measurements
are also insignificant (Table 14). Among the four PLs, two on the left side of
scutum remain very close to each other, with bases slightly fused; the other two on
the right side separate clearly. The unclear separation of the left PLs and overall
observation of specimen indicate that this larva might still be L. (L.) imphalum, but

only in certain phase of variation.

Biology. Leptotrombidium (L.) imphalum has been collected from various species
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of rodents, including Rattus losea, R. norvegicus, R. rattus and Mus caroli (Wen,
1984e).

Medical Importance. It has been proven that L. (L.) imphalum can be naturally
infected with Orientia tsutsugamushi (Tanskul & Linthicum, 1999). Isolation of O.
tsutsugamushi from L. (L.) imphalum also has been performed, suggesting L. (L.)
imphalum as a significant vector of scrub typhus in Asia (Li et al., 1997).



Fig. 16.

Leptotrombidium (Leptotrombidium) imphalum Vercammen-Grandjean and Langston, 1975
larva. A. phase contrast image of the dorsal view; B. phase contrast image of the ventral
view; C. dorsal and ventral view of the larva; D. dorsal view of the gnathosoma; E. ventral

view of the gnathosoma; F. idiosomal setae; G. scutum; H. scutum of specimen No. 7853-3-
1. Scale: A, B, C =100 pm; D, E, G, H=50 um; F =25 um.
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Leptotmmbidium (Leptotrombidium)
kawamurai (Fukuzumi and Obata, 1953)

J I I *i%ﬁ%% (Fig. 17; Table 15)

References.

Trombicula (L.) kawamurai Fukuzumi & Obata, 1953: 2; Sasa, 1956: 104, f. 8.

Leptotrombidium (L.) kawamurai Vercammen-Grandjean, 1968: 74; Vercammen-
Grandjean & Langston, 1975: 403, pl. 172; Wen, 1984e: 307; Li, Wang &
Chen, 1997: 141, f. 2-1-51.

Leptotrombidium kawamurai Stekolnikov, 2013: 55.

Diagnosis of Larva. fPp = N/N/BNN/7B; SB-PL; PL > AM > AL; scutum nearly
rectangular, angles between lateral and posterior margins blunt; posterior margin of
scutum biconvex; SN flagelliform, with 10—-12 branches on distal half. DS 28-35
in number (including HS); anterior half of DS usually arranged in 2H, 8, 6, 6...,
less ordered near caudal; VS 30-36 in number, with 21-26 preanal setae and 8—11
postanal setae. NDV = 61-69.

Description of Larva. (n = 19) Live larva oval, pale beige (Li et al., 1997).
Size medium. Measurements of body length and width are as follows (in pm).
Unengorged body length 276-342, width 207-250; semi-engorged body length
334-443, width 265-384. Eyes 2+2, located by scutum; anterior pair slightly larger.

Gnathosoma. Gnathosomal base evenly punctate, with a pair of pectinate setae;
cheliceral base close to triangle and evenly punctate; cheliceral blade with tricuspid
cap. Galeal setae branched; fPp = N/N/BNN/7B; palpotarsus with blunt solenidion;
palpal claw 3-pronged.

Scutum. Close to rectangle; angles between lateral and posterior margins blunt;
anterior margin concave; lateral margins slightly curved inward; posterior margin
biconvex; scutum punctate significantly except around AM. PW/AP = 2.63-3.54;
PW/SD = 1.88-2.08. SB-PL; SN long flagelliform, with 10—12 branches on distal
half. PL > AM > AL; AM, ALs and PLs covered with fine setules, shafts tapering to
apex. Standard measurements of scutum are presented in Table 15.

Idiosomal Setae. DS 28-35 (including HS); anterior half usually arranged in 2H,
8, 6, 6..., less ordered near caudal; HS and DS slender and straight, slightly curved
near body sides, covered with long setules and tapering to apex. ST 2-2, slender
and branched. VS 30-36 in number; preanal setae 21-26, similar to ST but shorter;
postanal setae 8—11, similar to posterior pairs of DS. NDV = 61-69. Measurements



of idiosomal setae are as follows (in pm). HS 53-62; medial setae of first post-
humeral row 45-54; VS (pre) 24-29; VS (post) 36—43.

Legs. All 7-segmented, with a pair of claws and a slender empodium. Coxae I-1I1
unisetose, evenly punctate. Ip 671-724 um. All segments with various numbers of
branched setae (B).

Leg I. 222-240 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 4B; genu
4B, 2 genualae and 1 microgenuala; tibia 8B, 2 tibialae and 1 microtibiala; tarsus
22B, with 1 central tarsala, 1 microtarsala, 1 pretarsala, nude subterminala and
parasubterminala.

Leg II. 203-228 um; coxa 1B; trochanter 1B; basifemur 2B; telofemur 4B; genu
3B, with 1 genuala; tibia 6B, with 2 tibialae; tarsus 16B, with 1 central tarsala, 1
microtarsala and 1 pretarsala.

Leg III. 245-260 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 3B; genu
3B, with 1 genuala; tibia 6B, with 1 tibiala; tarsus 15B.

SIF = 7B-B-3-2111.0000.

Table 15. Standard measurements (in um) of Leptotrombidium (Leptotrombidium)

kawamurai larval scutum.

Specimen AW PW SB ASB PSB SD AP AM AL PL SN PS

Mean of 19 specimens 68 78 33 27 13 40 26 56 42 61 61 23
Observed range
Min. 64 76 31 26 12 39 22 52 40 57 58 22

Max. 74 83 35 30 15 42 30 61 47 66 67 25

Specimens Examined. LIENCHIANG COUNTY: 2 larvae (8756-1-1, 8756-2-1),
Nankan, Szuwei ( 2T SR 20 04ERT ), 25 July 2007, ex Suncus murinus, male;
4 larvae (8761-1-2~3, 8761-3-1~2), Nankan, Chulo ( 33T A EgF 4 BRIZFT ), 25
July 2007, ex Suncus murinus, female; 11 larvae (8771-2-1, 8772-1-1~5, 8772-
2-1~2, 8772-3-1~3), Nankan, Jenai ( & T SZ £ 21— = 47 ), 26 July 2007, ex
Suncus murinus, female; 2 larvae (8781-1-3, 8781-2-1), Nankan, Chinsha ( 2251 §%
FASFAREIDHRT ), 26 July 2007, ex Suncus murinus, female.

Distribution. China, Japan, and Taiwan (Sasa, 1956; Vercammen-Grandjean &
Langston, 1975; Hasegawa et al., 1990; Li et al., 1997).
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Remarks. Among its congeners, L. (L.) kawamurai most closely resembles L. (L.)
hupeicum (Ma and Hsu, 1965) in China, and it can be distinguished from the latter
by the following features (L. (L.) hupeicum in parentheses): scutum larger, AW 68
um, PW 78 pm, SB 33 um, SD 40 pm in average (scutum smaller; AW 62 um, PW
67 um, SB 26 um, SD 36 um); SB-PL (PL/SB); eyes 2+2 (eyes absent) (Li et al.,
1997).

Biology. Various rodents (Rattus losea, R. norvegicus, R. rattus) and shrew (Suncus
murinus) have been recorded as hosts of L. (L.) kawamurai (Wen, 1984e; Li et al.,
1997).

Medical Importance. Leptotrombidium (L.) kawamurai occurs widely in Japan,
and has long been suspected to be a vector of scrub typhus in Japan (Kitaoka et al.,
1973).



Fig. 17. Leptotrombidium (Leptotrombidium) kawamurai (Fukuzumi and Obata, 1953) larva. A.
phase contrast image of the dorsal view; B. phase contrast image of the ventral view; C.
dorsal and ventral view of the larva; D. dorsal view of the gnathosoma; E. ventral view of
the gnathosoma; F. idiosomal setae; G. scutum. Scale: A, B, C =100 um; D, E, G = 50 pm;
F=25pum.




Leptotrombidium (Leptotrombidium)

pallldum (Nagayo, Miyagawa, Mitamura and Tamiya, 1919)

*H%l%ﬁ%% (Fig. 18; Table 16)

References.

Trombicula pallidum Nagayo, Miyagawa, Mitamura & Tamiya, 1919: 107.

Trombicula (L.) pallida Jameson Jr. & Toshioka, 1954: 17; Sasa, 1956: 111, f. 15.

Leptotrombidium pallida Radford, 1954: 260.

Leptotrombidium (L.) pallidum Vercammen-Grandjean, 1968: 75; Vercammen-
Grandjean & Langston, 1975: 524, pl. 139; Wen, 1984e: 308; Li, Wang &
Chen, 1997:156, f. 2-1-73.

Leptotrombidium pallidum Stekolnikov, 2013: 82.
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Diagnosis of Larva. Scutum close to rectangle, with round angles between lateral
and posterior margins; PL/SB; PLs situate in the middle of SD. PL > AM > AL, all
strongly branched. SN flagelliform, with 10—14 branches on distal half; pedicels
with conspicuous tiny spikes. fPp = N/N/BNN/7B. DS 47-53 in number (including
HS), with long and strong branches along shafts; DS usually arranged in 2H, 12
(13-14), 10 (11), 10 (9, 11), 8 (7, 9), 6 (4-5), 4 (2-3); VS 44-56 in number, with
31-39 preanal setae and 12-20 postanal setaec. NDV = 93-105.

Description of Larva. (n = 16) Live larva yellowish orange (Li et al., 1997), oval
in shape, and long-oval in unengorged larvae. Size small to medium. Measurements
of body length and width are as follows (in um). Unengorged body length 297,
width 191; semi-engorged body length 349-579, width 223-411; engorged body
length 574-601, width 478-501. Eyes 2+2, located by scutum; anterior pair larger.

Gnathosoma. Gnathosomal base evenly punctate, with a pair of pectinate setae;
cheliceral base close to triangle, barely punctate; cheliceral blade with tricuspid
cap. Galeal setae branched; fPp = N/N/BNN/7B; palpotarsus with blunt solenidion;
palpal claw 3-pronged.

Scutum. Close to rectangle, with round angles between lateral and posterior
margins; anterior margin slightly biconcave; lateral margins curved inward;
posterior margin nearly straight or biconvex; punctate sparsely. PW/AP = 3.25—
4.14; PW/SD = 1.53-1.82. PL/SB; PLs situate in the middle of SD. PL > AM >
AL, all strongly branched. SN long flagelliform, with 10—14 branches on distal
half; pedicels with conspicuous tiny spikes. Standard measurements of scutum are
presented in Table 16.




Idiosomal Setae. DS 47-53 in number (including HS), usually arranged in 2H, 12
(13-14), 10 (11), 10 (9, 11), 8 (7, 9), 6 (4-5), 4 (2-3); DS with long and strong
branches along shafts, especially on anterior half. ST 2-2 finely branched. VS
44-56 in number, with 31-39 preanal setae similar to ST but shorter, and 12-20
postanal setae. NDV = 93—105. Measurements of idiosomal setae are as follows (in
um). HS 46-54; medial setae of first post-humeral row 40—45; VS (pre) 26-32; VS
(post) 33-39.

Legs. All 7-segmented, with a pair of claws and a slender empodium. Coxae I-1I1
unisetose, evenly punctate. Ip 636—743 um. All segments with various numbers of
branched setae (B).

Leg 1. 213-250 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 5B; genu
4B, 2 genualae and 1 microgenuala; tibia 8B, 2 tibialae and 1 microtibiala; tarsus
22B, with 1 central tarsala, 1 microtarsala, 1 pretarsala, nude subterminala and
parasubterminala.

Leg II. 198-225 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 4B; genu
3B, with 1 genuala; tibia 6B, with 2 tibialae; tarsus 16B, with 1 central tarsala, 1
microtarsala and 1 pretarsala.

Leg III. 223-267 um; coxa 1B; trochanter 1B; basifemur 2B; telofemur 3B; genu
3B, with 1 genuala; tibia 6B, with 1 tibiala; tarsus 15B.

SIF = 7B-B-3-2111.0000.

Table 16. Standard measurements (in pm) of Leptotrombidium (Leptotrombidium)

pallidum larval scutum.

Specimen AW PW SB ASB PSB SD AP AM AL PL SN PS

Mean of 16 specimens 60 67 29 27 13 40 18 44 34 51 51 19
Observed range
Min. 56 63 27 24 11 37 16 40 32 47 47 17

Max. 63 72 33 30 15 42 20 46 38 55 56 21

Specimens Examined. LIENCHIANG COUNTY: 3 larvae (8633-2-1, 8634-2-
1~2), Peikan, Tangchi ( #Z85T S L F 2B 3E I 45 ), 6 Mar. 2007, ex Rattus losea,
male; 1 larva (8654-3-1), Nankan, Szuwei ( T SAEg 5 £ MU4ERT ), 7 Mar. 2007,
ex Rattus losea, female; 1 larva (8658-2-1), Nankan, Chulo ( #T $Am F 0 BRI
), 7 Mar. 2007, ex Rattus losea, female; 4 larvae (8663-2-1, 8664-1-1, 8664-2-
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1~2), same locality and date, ex Rattus losea, male; 2 larvae (8673-1-1, 8673-2-
1), Nankan, Jenai ( T EZRFEH{ZH ), 8 Mar. 2007, ex Rattus losea, male;
1 larva (8679-2-1), Nankan, Chinsha ( #2851 259 55 #8220 # ), 8 Mar. 2007, ex
Rattus losea, female; 4 larvae (8682-1-1~2, 8682-2-1~2), same locality and date, ex

Rattus losea, male.

Distribution. China, Japan, Korea, and Taiwan (Lienchiang County) (new record)
(Jameson Jr. & Toshioka, 1954; Sasa, 1956; Vercammen-Grandjean & Langston,
1975; Suzuki, 1980; Wen, 1984e; Li et al., 1997).

Remarks. Leptotrombidium (L.) pallidum most closely resembles L. (L.) asetulum
(Chen and Hsu, 1965), and it can only be distinguished from the latter by the
presence of tiny spikes on basal SN: L. (L.) pallidum with spikes on basal SN; L. (L.)
asetulum without spikes (Li et al., 1997).

Biology. In the wild, the larvae of L. (L.) pallidum occur mainly in winter and
spring (Li et al., 1997). In Taiwan, it is only found in Lienchiang County (E119°53',
N26°12"), and recorded from Rattus losea. Other hosts are recorded: R. edwardsi, R.
nitidus, R. norvegicus, R. rattus and bird (species uncertain) (Wen, 1984e; Li et al.,
1997).

Medical Importance. Leptotrombidium (L.) pallidum has been proven to be a
carrier of Orientia tsutsugamushi in Japan and Korea (Pham et al., 2001; Lee et al.,
2009).



Fig. 18.  Leptotrombidium (Leptotrombidium) pallidum (Nagayo, Miyagawa, Mitamura and Tamiya,
1919) larva. A. phase contrast image of the dorsal view; B. phase contrast image of the
ventral view; C. dorsal and ventral view of the larva; D. dorsal view of the gnathosoma; E.
ventral view of the gnathosoma; F. idiosomal setae; G. scutum. Scale: A, B, C =100 um; D,
E, G=50 um; F =25 um.
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Leptotrombidium (Leptotrombidium)
rubellum Wang and Liao, 1984

?lﬂlﬁ %I %ﬁ /ECE;‘ % (Fig. 19; Table 17)

References.

Leptotrombidium (L.) rubellum Wang & Liao, 1984: 233, fs. 1-4; Li, Wang &
Chen, 1997: 165, f. 2-1-84.

Leptotrombidium rubellum Stekolnikov, 2013: 56.

Diagnosis of Larva. Larva oval; fPp = N/N/BNN/7B; scutum close to trapezoid,
PL > AM > AL; SB/PL; SB < AP (at least 5 um). SN flagelliform, with 12—14
branches on distal half. DS 28-29 in number (including HS); fD =2H, §, 6, 6, 4 (5),
2; VS 20-22 in number (Wang & Liao, 1984); preanal setae 14—16; postanal setae 6;
NDV = 48-50.

Description of Larva. (n = 2) Live larva oval, dark reddish orange (Li et al., 1997).
Size small to medium. Measurements of body length and width are as follows (in
pm). Unengorged body length 260-307, width 203-213. Eyes 242, located by

scutum; posterior larger than anterior.

Gnathosoma. Gnathosomal base evenly punctate, with a pair of pectinate setae;
cheliceral base round and lightly punctate; cheliceral blade with tricuspid cap.
Galeal setae branched; fPp = N/N/BNN/7B; palpotarsus with blunt solenidion;
palpal claw 3-pronged.

Scutum. Close to trapezoid; anterior margin slightly biconvex; lateral margins
curved inward; posterior margin convex; scutum evenly punctuate except around
AM and ALs. PW/AP = 2.14; PW/SD = 1.60-1.61. SB/PL; SB < AP (at least 5
um). SN flagelliform, with 12—14 branches on distal half; pedicels without tiny
spikes. PL > AM > AL; AM, ALs and PLs covered with fine setules, shafts tapering
to apex; AM and ALs with longer branches. Standard measurements of scutum are
given in Table 17.

Idiosomal Setae. DS 28-29 in number (including HS), arranged in 2H, 8, 6, 6, 4
(5), 2; HS and DS similar to PLs, slightly curved, finely setuled and tapering to
apex. ST 2-2 finely branched. VS 21-22 in number; preanal setae 15—16, similar
to ST but shorter; postanal setae 6, similar to posterior setae of DS; NDV = 48-50.
Measurements of idiosomal setae are as follows (in pm). HS 51-55; medial setae
of first post-humeral row 46-47; VS (pre) 30-31; VS (post) 45-46.

Legs. All 7-segmented, with a pair of claws and a slender empodium. Coxae I-I11



unisetose, evenly punctate. Ip 735-751 um. All segments with various numbers of
branched setae (B).

Leg I. 250-251 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 5B; genu 4B,
2 genualae and 1 microgenuala; tibia 8B, 2 tibialae and 1 microtibiala; tarsus 22B,
with 1 central tarsala, 1 microtarsala next to it, 1 pretarsala, nude subterminala and
parasubterminala.

Leg II. 222-226 um; coxa 1B; trochanter 1B; basifemur 2B; telofemur 3B; genu
3B, with 1 genuala; tibia 5B, with 2 tibialae; tarsus 16B, with 1 central tarsala, 1
microtarsala next to it, and 1 pretarsala.

Leg III. 264-273 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 4B; genu
3B, with 1 genuala; tibia 5B, with 1 tibiala; tarsus 15B.

SIF = 7B-B-3-2111.0000.

Table 17. Standard measurements (in pm) of Leptotrombidium (Leptotrombidium)

rubellum larval scutum.

Specimen AW PW SB ASB PSB SD AP AM AL PL SN PS

Mean of 2 specimens 58 66 25 27 15 41 31 45 40 52 58 21
Observed range
Min. 56 66 25 26 15 41 31 45 40 49 54 21

Max. 59 67 25 27 15 42 31 46 41 56 61 22

Specimens Examined. HUALIEN COUNTY: 2 larvae (9155-56-4-1, 9165-66-9-
1), Fenglin ( TE3E82BIMAER ), 28 Apr. 2009, ex Rattus losea, female.

Distribution. China (Fuchien Province) and Taiwan (new record) (Wang & Liao,
1984).

Remarks. Leptotrombidium (L.) rubellum most closely resembles L. (L.) deliense
(Walch, 1922), and it can be distinguished from the latter by the comparison
between AP and SB (L. (L.) deliense in parenthesis): AP > SB, at least 5 um (mostly
SB > AP; if AP > SB, no more than 5 um).

Biology. Leptotrombidium (L.) rubellum is limited-distributed in coastal areas of
Fuchien Province in China and newly recorded from Taiwan. Rodents are its main
hosts, including Bandicota indica and Rattus losea. Spring and summer are its

mating season (Li et al., 1997).
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Medical Importance. Leptotrombidium (L.) rubellum is regarded as the second
most important vector of scrub typhus in certain epidemic areas in China, and
isolation of Orientia tsutsugamushi from different stages of L. (L.) rubellum has
been proven. Orientia tsutsugamushi can also be transmitted through eggs of L. (L.)
rubellum, and studies indicated that the transmission can last for four generations,
carrying the rickettsia into healthy hosts (Wang & Liao, 1984; Li et al., 1997).



Fig. 19.  Leptotrombidium (Leptotrombidium) rubellum Wang and Liao, 1984 larva. A. phase contrast
image of the dorsal view; B. phase contrast image of the ventral view; C. dorsal and ventral
view of the larva; D. dorsal view of the gnathosoma; E. ventral view of the gnathosoma; F.
idiosomal setae; G. scutum. Scale: A, B, C =100 um; D, E, G =50 pm; F =25 pm.




Leptotrombidium (Leptotrombidium) scutellare
(Nagayo, Miyagawa, Mitamura, Tamiya and Tenjin, 1921)

/N A T (Fig. 20; Table 18)

References.

Trombicula scutellaris Nagayo, Miyagawa, Mitamura, Tamiya & Tenjin, 1921: 575.

Trombicula (L.) scutellaris Sasa, 1956: 97, f. 2.

Leptotrombidium scutellaris Radford, 1954: 260.

Leptotrombidium (L.) scutellare Vercammen-Grandjean, 1968: 75; Vercammen-
Grandjean & Langston, 1975: 315, pl. 47; Wen, 1984e: 309; Li, Wang &
Chen, 1997: 169, f. 2-1-89.

Leptotrombidium scutellare Stekolnikov, 2013: 126.
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Diagnosis of Larva. Scutum nearly rectangular, with posterior margin curved
outward; SB-PL in most specimens, some with SB/PL. PL > AM > AL. SN
flagelliform, with 12—16 branches on distal half; pedicels without spikes. fPp =
N/N/BNN/7B. DS 45-55 in number (including HS). Anterior half of DS usually
arranged orderly, posterior half more variably: 2H, 10 (9, 11-12), 10 (11), 2, 8
(7, 9-10), 8 (7, 9-10), 4 (3, 5), 4 (2-3), (1-3); VS 35-44 in number, with 20-27
preanal setae and 9-20 postanal setae. NDV = 81-96.

Description of Larva. (n = 32) Unengorged live larva reddish orange, engorged
live larva evenly pink (Li et al., 1997). Oval in shape, size medium to large.
Measurements of body length and width are as follows (in um). Unengorged body
length 292-304, width 218; semi-engorged body length 332-506, width 240-418;
engorged body length 507-723, width 446-646. Eyes 2+2, located by scutum;

anterior pair larger.

Gnathosoma. Gnathosomal base lightly punctate, with a pair of pectinate setae;
cheliceral base evenly punctate; cheliceral blade with tricuspid cap. Galeal setae
branched; fPp = N/N/BNN/7B; palpotarsus with blunt solenidion; palpal claw
3-pronged.

Scutum. Close to rectangle; anterior margin nearly straight; lateral margins curved
inward; posterior margin curved and extended outward; scutum punctate evenly
except around AM and ALs. PW/AP = 2.40-3.55; PW/SD = 1.64-2.38. Mostly
SB-PL, some with SB/PL. PL > AM > AL, finely branched and tapering to apex.
SN long flagelliform, with 12—16 branches on distal half; pedicels without spikes.
Standard measurements of scutum are presented in Table 18.




Idiosomal Setae. DS 45-55 in number (including HS). Anterior half of DS usually
arranged orderly, posterior half more variably: 2H, 10 (9, 11-12), 10 (11), 2, 8
(7, 9-10), 8 (7, 9-10), 4 (3, 5), 4 (2-3), (1-3); DS similar to PL, finely setuled,
tapering to apex. ST 2-2, finely branched; VS 35—44 in number, with 20-27 preanal
setae similar to ST but shorter, and 9-20 postanal setae similar to DS. NDV =
81-96. Measurements of idiosomal setae are as follows (in um). HS 48—64; medial
setae of first post-humeral row 37—48; VS (pre) 26-34; VS (post) 37-47.

Legs. All 7-segmented, with a pair of claws and a slender empodium. Coxae I-1I1
unisetose, evenly punctate. Ip 772—-860 um. All segments with various numbers of
branched setae (B).

Leg 1. 255-297 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 4B; genu
4B, 2 genualae and 1 microgenuala; tibia 8B, 2 tibialae; tarsus 22B, with 1 central
tarsala, 1 microtarsala, 1 pretarsala, nude subterminala and parasubterminala.

Leg II. 238-261 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 3B; genu
3B, with 1 genuala; tibia 6B, with 2 tibialae; tarsus 16B, with 1 central tarsala, and
1 pretarsala.

Leg I1l. 272-314 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 3B; genu
3B, with 1 genuala; tibia 5B, with 1 tibiala; tarsus 15B.

SIF = 7B-B-3-2111.0000.

Table 18. Standard measurements (in pm) of Leptotrombidium (Leptotrombidium)

scutellare larval scutum.

Specimen AW PW SB ASB PSB SD AP AM AL PL SN PS

Mean of 32 specimens 72 83 31 31 15 45 29 53 47 55 73 26
Observed range
Min. 63 74 27 25 13 39 26 44 41 47 64 24

Max. 71 99 36 34 19 52 33 58 52 61 83 31

Specimens Examined. KINMEN COUNTY: 5 larvae (7240-1-1~2, 7240-4-1~2,
7240-5-1), Kinning, Lake Hou ( & P15 & 2 40 f5 4 ), 20 Dec. 1999, ex Rartus
losea, female; 6 larvae (7245-5-1, 7253-1-1, 7253-2-1~2, 7259-3-1, 7263-4-
1), same locality and date, ex Rattus losea, male; 2 larvae (8613-2-1, 8613-5-1),
Kinning, Hsishan ( S£P9SRZ 411 ), 18 Jan. 2007, ex Rattus losea, female; 3
larvae (7272-2-1, 7278-1-1, 7278-2-1), Kincheng, Hsiaokukang ( <& PI52<E 3 $E/)\
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HiF ), 21 Dec. 1999, ex Rattus losea, male; 1 larva (7289-2-1), same locality and
date, ex Rattus losea, female; 2 larvae (8606-1-1, 8606-3-1), Kinhu, Hsiaoching ( 5
FISAE S8R/ \1K ), 17 Jan. 2007, ex Rattus losea, male; 1 larva (7296-4-1) Liehyu,
Chingchi ( &2P952%E4F 557 ), 22 Dec. 1999, ex Suncus murinus, male; 2 larvae
(7298-2-1, 7308-1-1), same locality and date, ex Rattus losea, female; 1 larva
(7314-2-1), Kinhu, Chengyi ( < P9 %2 & #8 $8 1F & 7 ), 23 Dec. 1999, ex Rattus
losea, female; 3 larvae (7324-3-1, 7325-1-1, 7326-3-1), same locality and date, ex
Rattus losea, male; 2 larvae (7340-2-1~2), Kinsha, Tayang ( 52 P95 5 2 §H K ¥
), 24 Dec. 1999, ex Rattus losea, female. LIENCHIANG COUNTY: 3 larvae
(8663-2-2, 8664-1-2, 8664-3-1), Nankan, Chulo ( 5T BAFgF 40 XK I2HT ), 7 Mar.
2007, ex Rattus losea, male; 1 larva (8682-2-3), Nankan, Chinsha ( 25T S2rg 540
DR ), 3 Mar. 2007, ex Rattus losea, male.

Distribution. China, Japan, Korea, Malaysia, Taiwan (Kinmen and Lienchiang
Counties), and Thailand (Sasa, 1956; Vercammen-Grandjean & Langston, 1975;
Wen, 1984e; Li et al., 1997; Wang et al., 2004; Lee et al., 2012).

Remarks. Among its congeners, L. (L.) scutellare most closely resembles L.
(L.) fujianense Liao and Wang, 1983 and L. (L.) xianglinense Wen, 1984c: L.
(L.) scutellare differs from L. (L.) fujianensis in the following features (L. (L.)
fujianense in parentheses): DS 45-55, with second row more stable in number:
2H, mostly 10, 10 (11)...(DS 3842, with the number of second row of DS more
variable, starting with fD = 2H, 10 (8-9), 8 (6-7)...); VS 3544 (26-32); posterior
margin of scutum curved and extended outward (biconvex or nearly straight) (Liao
& Wang, 1983).

L. (L.) scutellare can be distinguished from L. (L.) xianglinense by the
following features (L. (L.) xianglinense in parentheses): scutal and idiosomal setae
normally branched (setae more densely branched); SB-PL or SB/PL (SB-PL or
PL slightly above SB); VS = 35-44, with 20-27 preanal setae (VS = 47-52, with
31-37 preanal setae).

Biology. Leptotrombidium (L.) scutellare is widespread in China, Japan and
Southeast Asia, and also found in Kinmen and Lienchiang Counties of Taiwan.
Larvae of L. (L.) scutellare occur mainly in winter and spring (Li et al., 1997).
Wang et al. (2004) reported that the larvae of L. (L.) scutellare in Kinmen County
of Taiwan occurred only from November to April as dominant species of chigger
mites in winter and spring. Various hosts are recorded, including rodents (Rattus
losea, R. norvegicus, Bandicota indica), shrew (Suncus murinus), carnivores (Canis
Sfamiliaris, Felis domesticus), and human (Wen, 1984e; Li et al., 1997).



Medical Importance. In Japan and China, isolation of Orientia tsutsugamushi
from L. (L.) scutellare has been performed successfully, indicating L. (L.) scutellare
as a vector for scrub typhus in winter (Li et al., 1997; Pham et al., 2001). Wang

et al. (2004) also reported L. (L.) scutellare as a carrier of O. tsutsugamushi in
Kinmen County of Taiwan.
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Fig. 20. Leptotrombidium (Leptotrombidium) scutellare (Nagayo, Miyagawa, Mitamura, Tamiya and
Tenjin, 1921) larva. A. phase contrast image of the dorsal view; B. phase contrast image of
the ventral view; C. dorsal and ventral view of the larva; D. dorsal view of the gnathosoma; E.
ventral view of the gnathosoma; F. idiosomal setae; G. scutum. Scale: A, B, C =100 um; D,
E,G=50 um; F =25 pm.




Leptotrombidium (Leptotrombidium)
xianglinense Wen, 1984c

%**l%ﬁ%% (Fig. 21; Table 19)

References.
Leptotrombidium (L.) xianglinense Wen, 1984c: 82: f. 11-22.
Leptotrombidium xianglinense Stekolnikov, 2013: 122,

Diagnosis of Larva. Scutum rectangular; SB-PL or PL slightly above SB. fPp = N/
N/BNN/7B. PL > AM > AL. SN flagelliform, with 12—14 branches on distal half;
pedicels without spikes. Scutal and idiosomal setae densely branched; DS 45-54
in number (including HS), arranged in 2H, 11 (10, 13), 10 (11), 10 (11), 8 (6, 9), 4
(5-6), 2 (3-4), (2); VS 47-52 in number. NDV = 94-106.

Description of Larva. (n = 7) Live larva oval, color unknown. Size medium
to large. Measurements of body length and width are as follows (in pm). Semi-
engorged body length 401-540, width 290-389; engorged body length 611-663,
width 490-517. Eyes 2+2, located by scutum; anterior pair slightly larger.

Gnathosoma. Gnathosomal base evenly punctate, with a pair of pectinate setae;
cheliceral base lightly punctate; cheliceral blade with tricuspid cap. Galeal setae
branched; fPp = N/N/BNN/7B; palpotarsus with blunt solenidion; palpal claw
3-pronged.

Scutum. Rectangular; anterior margin slightly biconcave; lateral margins curved
inward; posterior margin biconvex; scutum punctate in the middle. PW/AP =2.31-
3.25; PW/SD = 1.43—1.88. SB-PL or PL slightly above SB. SN long flagelliform,
with 12—14 branches on distal half; pedicels without tiny spikes. PL > AM > AL;
AM, ALs and PLs all densely covered with fine setules, shafts tapering to apex.
Standard measurements of scutum are presented in Table 19.

Idiosomal Setae. DS 45-54 (including HS) in number; fD = 11 (10, 13), 10 (11),
10 (11), 8 (6, 9), 4 (5-6), 2 (3—4), (2); similar to PLs, densely covered with setules
and tapering to apex. ST 2-2 finely branched. VS 47-52 in number; preanal setae
31-37, similar to ST but shorter; postanal setac 14—18, longer than preanal setae
but less branched. NDV = 94-106. Measurements of idiosomal setae are as follows
(in pm). HS 58-64; medial setae of first post-humeral row 44-51; VS (pre) 32-36;
VS (post) 42-50.

Legs. All 7-segmented, with a pair of claws and a slender empodium. Coxae I-II1

unisetose, evenly punctate. Ip 817-853 pm. All segments with various numbers of
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branched setae (B).

Leg I. 267-290 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 5B; genu 4B,
2 genualae and 1 microgenuala; tibia 8B, 2 tibialae and 1 microtibiala; tarsus 22B,
with 1 central tarsala in the middle, 1 microtarsala, pretarsala, nude subterminala
and parasubterminala.

Leg 1. 248-265 pm; coxa 1B; trochanter 1B; basifemur 2B; telofemur 4B; genu
3B, with 1 genuala; tibia 6B, with 2 tibialae; tarsus 16B, with 1 central tarsala, 1
microtarsala next to it, and 1 pretarsala.

Leg III. 295-314 um; coxa 1B; trochanter 1B; basifemur 2B; telofemur 3B; genu
3B, with 1 genuala; tibia 6B, with 1 tibiala; tarsus 15B.

SIF = 7B-B-3-2111.0000.

Table 19. Standard measurements (in pm) of Leptotrombidium (Leptotrombidium)

xianglinense larval scutum.

Specimen AW PW SB ASB PSB SD AP AM AL PL SN PS

Mean of 7 specimens 69 81 32 33 15 48 29 58 47 59 70 25
Observed range
Min. 66 74 29 30 14 45 26 56 42 57 67 22

Max. 74 86 35 36 17 52 32 60 52 61 73 28

Specimens Examined. LIENCHIANG COUNTY: 4 larvae (8645-1-1~4), Peikan,
Panli ( 2T S2IL5F 4R BT ), 6 Mar. 2007, ex Rattus losea, male; 3 larvae (8648-
1-1~2, 8648-2-1), same locality and date, ex Rattus losea, female.

Distribution. China (Fuchien Province) and Taiwan (new record) (Wen, 1984c¢).

Remarks. Leptotrombidium (L.) xianglinense most closely resembles L. (L.)
scutellare (Nagayo, Miyagawa, Mitamura, Tamiya and Tenjin, 1921), but it can
be distinguished from the latter by the following features (L. (L.) scutellare in
parentheses): scutal and idiosomal setac more densely branched (less branched
compared to the former); SB-PL or PL slightly above SB (SB-PL or SB/PL); VS =
47-52, with 31-37 preanal setae (VS = 35-44, with 20-27 preanal setae).

Biology. Leptotrombidium (L.) xianglinense was collected from the conchal fossa
of squirrel (Zamiops sp.) in Fuchien County, and a new host, Rattus losea, is
recorded in Taiwan (Wen, 1984c¢).

Medical Importance. Unknown.



Fig. 21. Leptotrombidium (Leptotrombidium) xianglinense Wen, 1984c larva. A. phase contrast
image of the dorsal view; B. phase contrast image of the ventral view; C. dorsal and ventral
view of the larva; D. dorsal view of the gnathosoma; E. ventral view of the gnathosoma; F.
idiosomal setae; G. scutum. Scale: A, B, C =100 um; D, E, G =50 pm; F =25 pm.
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Leptotrombidium (Leptotrombidium) yui

(Chen and Hsu, 1955)

:J: .EE %ﬁ ;ED % (Fig. 22; Table 20)

References.

Trombicula (L.) yui Chen & Hsu, 1955: 119, fs. 28-33.

Leptotrombidium (L.) yui Vercammen-Grandjean, 1968: 76; Vercammen-Grandjean
& Langston, 1975: 450, pl. 174; Wen, 1984e: 311; Li, Wang & Chen,
1997:189, f. 2-1-118.

Leptotrombidium yui Stekolnikov, 2013: 36.

Diagnosis of Larva. Scutum close to flat rectangle, with posterior margin biconvex
or nearly straight; PW slightly longer than AW. PL/SB. PL > AM > AL, all with
thick branches. SN flagelliform, with 14—16 branches near two thirds from the
distal; pedicels with tiny spikes. fPp = N/N/BNN/7B. DS 32-37 in number
(including HS), arranged in 2H, 8, 6, 6, 6 (4-5, 7),4 (3, 5), 2 (1, 4), (1, 3); VS 36—
51 in number, with 24-33 preanal setae and 10-20 postanal setaec. NDV = 69—-84.

Description of Larva. (n = 16) Live larva milky white (Li et al., 1997). Oval in
shape; size medium. Measurements of body length and width are as follows (in
um). Unengorged body length 276-309, width 188-218; semi-engorged body
length 332—475, width 244-349; engorged body length 470-532, width 406—485.
Eyes 2+2, located by scutum; anterior pair larger.

Gnathosoma. Gnathosomal base evenly punctate, with a pair of pectinate setae;
cheliceral base sparsely punctate; cheliceral blade with tricuspid cap. Galeal setae
branched; fPp = N/N/BNN/7B; palpotarsus with blunt solenidion; palpal claw
3-pronged.

Scutum. Close to flat rectangle; PW slightly longer than AW; anterior margin
concave, with corners of ALs pointed; lateral margins slightly curved inward;
posterior margin usually biconvex or nearly straight; scutum lightly punctate
between bases of SNs. PW/AP = 3.16-4.09; PW/SD = 1.63-1.95. PL/SB. PL > AM
> AL, with thick and long branches and tapering to apex. SN long flagelliform, with
14—16 branches near two thirds from the distal; pedicels with tiny spikes. Standard
measurements of scutum are presented in Table 20.

Idiosomal Setae. DS 32-37 in number (including HS). Anterior half of DS more
ordered: 2H, 8, 6, 6, 6 (4-5,7),4 (3, 5), 2 (1, 4), (1, 3); DS similar to PL, thickly
branched, tapering to apex. ST 2-2, finely branched; VS 36-51 in number, with



24-33 preanal setae and 10-20 postanal setae; the former similar to ST but shorter,
and the latter much closer to posterior half of DS. NDV = 69—-84. Measurements
of idiosomal setae are as follows (in um). HS 43-57; medial setae of first post-

humeral row 40-57; VS (pre) 20-30; VS (post) 33—42.

Legs. All 7-segmented, with a pair of claws and a slender empodium. Coxae I-111
unisetose, finely punctate. Ip 616-691 um. All segments with various numbers of
branched sectae (B).

Leg I. 208-233 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 4B; genu
4B, 2 genualae and 1 microgenuala; tibia 8B, 2 tibialae and 1 microgenuala; tarsus
22B, with 1 central tarsala, 1 microtarsala, 1 pretarsala, nude subterminala and
parasubterminala.

Leg II. 191-215 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 4B; genu
3B, with 1 genuala; tibia 6B, with 2 tibialae; tarsus 16B, with 1 central tarsala, 1
microtarsala and 1 pretarsala.

Leg IIl. 218-245 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 3B; genu
3B, with 1 genuala; tibia 6B, with 1 tibiala; tarsus 15B.

SIF = 7B-B-3-2111.0000.

Table 20. Standard measurements (in um) of Leptotrombidium (Leptotrombidium) yui

larval scutum.

Specimen AW PW SB ASB PSB SD AP AM AL PL SN PS

Mean of 16 specimens 57 64 26 24 12 36 18 40 32 53 53 20
Observed range
Min. 53 58 22 22 10 33 16 38 30 49 45 17

Max. 63 70 30 25 15 40 20 42 36 59 58 22

Specimens Examined. NANTOU COUNTY: 4 larvae (8075-1-1~2, 8075-2-
1~2), Kuohsing, Peikang ( SRR ZEEBILERT ), 29 Aug. 2001, ex Rattus losea,
female. YILAN COUNTY: 1 larva (9130-31-1-1), Suao, Wuwei Port ( H 5 F &7 R
$EMEE ), 18 Mar. 2009, ex Rattus losea, female. HUALIEN COUNTY: 1 larva
(8057-3-5), Juisui, Hokang ( {E3E 2 ImiB A ERAT ), 14 June 2001, ex Bandicota
indica, male. KINMEN COUNTY: 2 larvae (7120-3-1, 7120-5-1), Kincheng,
Hsiaokukang ( & FI5RIEE/ N7 ), 3 Nov. 1999, ex Rattus norvegicus, male;
1 larva (7503-1-1), same locality, 17 Apr. 2000, ex Rattus losea, female; 1 larva
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(7508-2-1), same locality and date, ex Rattus losea, male; 2 larvae (7162-2-1,
7162-7-1), Kinning, Lake Hou ( &£PISEEZ= 4858 ), 4 Nov. 1999, ex Rattus
norvegicus, male; 1 larva (7554-1-1), same locality, 18 Apr. 2000, ex Rattus losea,
female. LIENCHIANG COUNTY: 3 larvae (8647-1-1, 8647-3-1, 8647-4-1),
Peikan, Panli ( T 821t F IR E AT ), 6 Mar. 2007, ex Rattus losea, male.

Distribution. China and Taiwan (Vercammen-Grandjean & Langston, 1975; Wen,
1984e; Li et al., 1997; Wang et al., 2004).

Remarks. Leptotrombidium (L.) yui most closely resembles L. (L.) fuji (Kuwata,
Berge and Philip, 1950) in Japan and China, and these two species share numerous
similarities, with only few feature that distinguishes the former from the latter (L.
(L.) fuji in parenthesis): distance between seta of coxa III and anterior margin of
coxa III usually lies between 9—15 pm (5—7 um) (Wang & Yu, 1992).

Biology. Leptotrombidium (L.) yui is widespread across China, and can be found
whole year around, more frequently in spring and autumn (Li et al., 1997).
Rodents are the major hosts of L. (L.) yui, and various species have been recorded:
Bandicota indica, Rattus losea, R. norvegicus, Eothenomys melanogaster and

Suncus murinus (shrew) (Wen, 1984e).

Medical Importance. Natural infection of O. tsutsugamushi in L. (L.) yui was
discovered in Fuchien Province, China (Li et al., 1997).



Fig. 22.  Leptotrombidium (Leptotrombidium) yui (Chen and Hsu, 1955) larva. A. phase contrast
image of the dorsal view; B. phase contrast image of the ventral view; C. dorsal and ventral
view of the larva; D. dorsal view of the gnathosoma; E. ventral view of the gnathosoma; F.
idiosomal setae; G. scutum. Scale: A, B, C =100 um; D, E, G =50 pm; F =25 pm.
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Genus Neoschongastia ewing, 1929
RSB

Type species. Schongastia americana Hirst, 1921.

Diagnosis. Size medium to large; scutum usually trapezoidal, posterior half covered
with cuticular striations. AL > AM; SN globose or clavate. Palpotarsus 7Bs.
Parasubterminala of leg I plumose; leg III with 1 mastitarsala. Mostly parasitize in
birds.



Moschb’ngastia posekanyi Wharton and

Hardcastle, 1946

5& EE ¥ﬁ *ﬁ /35‘ (Fig. 23; Table 21)

References.

Neoschongastia posekanyi Wharton & Hardcastle, 1946: 302; Radford, 1954: 263,
f. 81; Sasa, 1956: 149, f. 49; Wen, 1984e: 321; Li, Wang & Chen, 1997: 323, f.
2-26-6.

Diagnosis of Larva. Scutum close to trapezoid, posterior half covered with
cuticular striations. Anterolateral shoulders distinct. SN globose, surface with thin
setae. SB/PL; PSB > ASB; AL > PL > AM. fPp = B/B/NBB/7Bs. Galeal setac nude.
DS 32-36 in number (including HS), arranged in 2H, 8 (9), 6 (5), 6 (5), 4, 4 (5), 2
(3-4), (1-3), all shortly branched. VS 25-32 in number, with 18-24 preanal setae
and 6-9 postanal setae. NDV = 58-68. Parasubterminala of leg I plumose; leg 111
with 1 mastitarsala. Larvae parasitize in birds.

Description of Larva. (n = 12) Oval in shape, red in color (Li et al., 1997); size
large. Measurements of body length and width are as follows (in pm). Semi-
engorged body length 564-728, width 455-530; engorged body length 703-767,
width 582-634. Eyes 2+2, anterior pair significantly larger.

Gnathosoma. Gnathosomal base evenly punctate, with a pair of pectinate setae;
cheliceral base punctate; cheliceral blade with tricuspid cap. Galeal setae nude; fPp
= B/B/NBB/7Bs; palpotarsus with blunt solenidion; palpal claw 3-pronged.

Scutum. Trapezoidal; anterior margin biconcave; lateral margins curved inward;
posterior margin biconvex; anterolateral shoulders distinct; scutum punctate in the
middle. Cuticular striations overlapped with posterior half of scutum. PW/AP =
2.15-2.81; PW/SD = 1.26-1.68. SB/PL; PSB > ASB. AM long-feather shaped; ALs
and PLs shortly branched. AL > PL > AM. SN globose, with thin setae on surface.
Standard measurements of scutum are presented in Table 21.

Idiosomal Setae. DS 32-36 in number (including HS), arranged in 2H, 8 (9), 6 (5),
6 (5), 4,4 (5), 2 (3-4), (1-3), all slender and shortly branched. ST 2-2 slenderly
branched; VS 25-32 in number, with 18-24 preanal setac and 6—9 postanal setae;
similar to ST but shorter. NDV = 58-68. Measurements of idiosomal setae are as
follows (in pm). HS 54—68; medial setae of first post-humeral row 43—49; VS (pre)
28-33; VS (post) 40-48.

Legs. All 7-segmented, with a pair of claws and a slender empodium. Coxae
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unisetose, evenly punctate. Ip 1017-1125 pm. All segments with various numbers
of branched setae (B).

Leg I. 349-390 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 4B; genu
4B, 3 genualae and 1 microgenuala; tibia 8B, 2 tibialae and 1 microgenuala; tarsus
22B, with 1 central tarsala, 1 microtarsala, 1 pretarsala and 1 nude subterminala;
parasubterminala plumose.

Leg II. 312-347 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 4B; genu
3B, with 1 genuala; tibia 6B, with 2 tibialae; tarsus 16B, with 1 central tarsala, 1
microtarsala and 1 pretarsala.

Leg III. 349-389 um; coxa 1B; trochanter 1B; basifemur 2B; telofemur 3B; genu
3B, with 1 genuala; tibia 5B, with 1 tibiala; tarsus 15B, 1 flagelliform mastitarsala.
SIF = 7Bs-N-3-3111.1000.

Table 21. Standard measurements (in pum) of Neoschongastia posekanyi larval scutum.

Specimen AW PW SB ASB PSB SD AP AM AL PL SN PS

Mean of 12 specimens 80 88 47 26 34 61 35 47 79 51 36 29
Observed range
Min. 75 82 45 20 32 54 31 42 72 47 33 27

Max. 83 94 49 32 37 67 41 50 83 53 38 33

Specimens Examined. NANTOU COUNTY: 1 larva (990864-1), Jenai ( /9 % %4
=), 26 Aug. 2010, ex Otus lettia; 11 larvae (990910-1~11), same locality, 9
Sept. 2010, ex Otus lettia.

Distribution. China, Japan, and Taiwan (Sasa, 1956; Lien et al., 1967; Wen, 1984e;
Lietal., 1997).

Remarks. Neoschongastia posekanyi most closely resembles N. gallinarum
(Hatori, 1920), a widespread species in China and Southeast Asia, but it can
be distinguished from the latter by the following features (N. gallinarum in
parentheses): fPp = BBNBB (BBBBB); DS 32-36 in number (46); VS 25-32 in
number (VS 40); Ip 1017-1125 pum (667 um) (Li et al., 1997).

Biology. Neoschongastia posekanyi is found on birds, including Gallus gallus
domesticus, Meleagris gallopavo, woodpecker in China (Blythipicus pyrrhotis
hainanus), Lanius schach and Otus lettia (Wen, 1984e).

Medical Importance. Unknown.



Fig. 23.  Neoschéngastia posekanyi Wharton and Hardcastle, 1946 larva. A. phase contrast image
of the dorsal view; B. phase contrast image of the ventral view; C. dorsal and ventral view
of the larva; D. dorsal view of the gnathosoma; E. ventral view of the gnathosoma; F.
idiosomal setae; G. scutum. Scale: A, B, C =100 um; D, E, G =50 pm; F =25 pm.
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Genus Toritrombicula sasa, 1954

Type species. Trombicula (Toritrombicula) hasegawai Sasa, Hayashi and
Kawashima, 1953.

Diagnosis. Size usually large; anterior eyes strongly sclerotized or lens-
liked, significantly larger than posterior pair (at least two times larger); scutum
rectangular; SN long flagelliform. Parasubterminala of leg I plumose. Mostly

parasitize in birds.



]:)ritrombicula densipiliata (Walch, 1923)

2 =

[N % 1% o % (Fig. 24; Table 22)

References.

Trombicula densipiliata Walch, 1923: 79; Womersley, 1952: 126; Radford, 1954:
250.

Trombicula (Vorcana) densipiliata Audy, 1956b: 52; Audy, 1957: 236.
Toritrombicula densipiliata Nadchatram, 1967: 404, fs. 1-8; Takahashi, Mitsumi &
Takahashi, 2012: 63.

Diagnosis of Larva. Size large; eyes 2+2, anterior pair conspicuously larger and
strongly sclerotized. Scutum flat rectangular. SB/PL; SN long flagelliform, with
branches on distal half. fPp = B/B/NNN/7B. Galeal setae nude. HS 2-paired; DS
65—73 in number (including HS), arranged irregularly: 4H, 20 (16—18), 14 (15-16),
12 (11, 15), 8 (9), 9 (6-8), 4 (2), (2), slender and shortly branched; the first post-
humeral row usually consists of two to three rows of disordered setae. VS 42-51
in number, with 27-34 preanal setac and 14—18 postanal setac. NDV = 108-122.
Parasubterminala of leg I plumose. Larvae parasitize in birds.

Description of Larva. (n = 5) Oval, color light orange to brown (Nadchatram,
1967); size large. Measurements of body length and width are as follows (in
um). Engorged body length 906-1054, width 703—-881. Eyes 2+2, anterior pair
significantly larger and strongly sclerotized.

Gnathosoma. Gnathosomal base lightly punctate, with a pair of pectinate setae;
cheliceral base sparsely punctate; cheliceral blade with tricuspid cap. Galeal
setae nude; fPp = B/B/NNN/7B; palpotarsus with blunt solenidion; palpal claw
3-pronged.

Scutum. Flat rectangular; anterior and posterior margins nearly straight, some
slightly concave in the middle; lateral margins curved inward; scutum evenly
punctate. PW/AP = 2.42-2.66; PW/SD = 1.84-1.98. SB/PL; PL > AL > AM, all
shortly branched and tapering to apex. SN long flagelliform, with 12—14 branches
on distal half. Standard measurements of scutum are presented in Table 22.

Idiosomal Setae. HS 2-paired; DS 65-73 in number (including HS), arranged
irregularly: 4H, 20 (16-18), 14 (15-16), 12 (11, 15), 8 (9), 9 (6-8), 4 (2), (2),
slender and shortly branched; the first post-humeral row usually consists of two to
three rows of disordered setae. ST 2-2, slender and shortly branched. VS 42-51 in




>
0
o)
=
=1
=}
©r
=
=
g
Y
@
o)
=i
o
—
®
®
=
<
=
@
=)
=r
=~
g
)
@

ueMIe], Jo eune,f A 193314)

number, with 27-34 preanal setae and 14—18 postanal setae; similar to ST. NDV
= 108-122. Measurements of idiosomal setae are as follows (in um). HS 66—73;
medial setae of first post-humeral row 55-61; VS (pre) 33-37; VS (post) 52-58.

Legs. All 7-segmented, with a pair of claws and a slender empodium. Coxae
unisetose, evenly punctate. Ip 1111-1210 um. All segments with various numbers
of branched setae (B).

Leg I. 371421 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 5B; genu
4B, 2 genualae and 1 microgenuala; tibia 8B, 2 tibialae and 1 microgenuala; tarsus
22B, with 1 central tarsala, 1 microtarsala, 1 pretarsala and 1 nude subterminala;
parasubterminala plumose.

Leg II. 339-369 um; coxa 1B; trochanter 1B; basifemur 2B; telofemur 3B; genu
3B, with 1 genuala; tibia 6B, with 2 tibialae; tarsus 15B, with 1 central tarsala, 1
microtarsala and 1 pretarsala.

Leg III. 399—-426 um; coxa 1B; trochanter 1B; basifemur 2B; telofemur 3B; genu
3B, with 1 genuala; tibia 5B, with 1 tibiala; tarsus 15B.

SIF = 7B-N-3-2111.0000.

Table 22. Standard measurements (in um) of Toritrombicula densipiliata larval scutum.

Specimen AW PW SB ASB PSB SD AP AM AL PL SN PS

Mean of 5 specimens 78 94 28 34 16 49 37 51 55 65 58 34
Observed range
Min. 74 87 27 31 15 47 35 49 54 63 54 31

Max. 82 100 30 37 17 52 40 55 57 69 62 37

Specimens Examined. NANTOU COUNTY: 4 larvae (990864-2~5), Jenai ( 3
W24 ), 26 Aug. 2010, ex Otus lettia; 1 larva (990910-12), same locality, 9
Sept. 2010, ex Otus lettia.

Distribution. Indonesia, Malaysia, Papua New Guinea, Philippine, Taiwan (new
record), and Thailand (Nadchatram, 1967; Takahashi et al., 2012).

Remarks. Toritrombicula densipiliata resembles closely to Tori. hasegawai (Sasa
et al., 1953) in Japan and China (Sasa, 1956; Li et al., 1997), and it can only be
distinguished from the latter by the comparison in length of scutal setae (7ori.
hasegawai in parenthesis): PL > AL > AM (PL > AM > AL) (Takahashi et al.,
2012).

Biology. Toritrombicula densipiliata is widespread across Southeast Asia, and
recorded from a wide variety of bird species, such as Pitta sordida, Otus lettia,
Zoothera citrine, and Centropus sp. (pheasants) (Takahashi et al., 2012).



Medical Importance. Unknown.
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Fig. 24. Toritrombicula densipiliata (Walch, 1923) larva. A. phase contrast image of the dorsal
view; B. phase contrast image of the ventral view; C. dorsal and ventral view of the larva;
D. dorsal view of the gnathosoma; E. ventral view of the gnathosoma; F. idiosomal setae; G.
scutum. Scale: A, B =200 um; C =100 um; D, E, G =50 pm; F =25 pm.




Genus Trombiculindus Radford, 1948
EREmE

Subgenus Trombiculindus radrora, 1948
B hREmL R

Type species. Trombiculindus squamosus Radford, 1948.

Diagnosis. Size medium; scutum usually rectangular or trapezoidal. PL and
DS significantly expanded or foliate, with lines of spikes on surface; ST and
VS plumose or branched, but the VS near caudal usually slightly expanded. SN
flagelliform. Palpotarsus 7B.

Key to the species of the subgenus 7rombiculindus in
Taiwan

1. fPp =N/N/BNB/7B; scutum larger (AW 79 pm; PW 92 um); PL 82 x 12 pum;
idiosomal setae longer (HS 77 um; DS 71 um); DS 28-29; VS 33-38; NDV =
61-67; Ip 824-965 pm .........c........... T. (T) hunanye #REE &4 (new record)
fPp = N/N/BNN/7B; scutum smaller (AW 69 um; PW 80 um); PL 60 x 11 pm;
idiosomal setae shorter (HS 51 pm; DS 46 pm); DS 28; VS 32; NDV = 60; Ip
T28 UM e T. (T) spinifoliatus RIZEZE 7 755 (new record)
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];ombiculindus (Trombiculindus)
hunanye (Wen, 1984b)

5EH Eﬁi ﬁ ):lL IH‘I:_T-‘ m% (Fig. 25; Table 23)

References.
Leptotrombidium (Trombiculindus) hunanye Wen, 1984b: 89, f. 11-26.
Trombiculindus (T)) hunanye Li, Wang & Chen, 1997: 204, f. 2-2-9.

Diagnosis of Larva. Scutum close to flat rectangle; PL bamboo-leaf shaped, with
five to six straight lines of spikes on surface, locating above the middle of SD. PL/
SB. fPp = N/N/BNB/7B. SN flagelliform, with tiny spikes at basal, and 10—12
branches at distal. DS 28-29 in number (including HS), arranged in 2H, 8, 6, 6, 4,
2 (3), all similar to PL; VS 33-38 in number, with 22-29 preanal setae and 9—13
postanal setae; VS thin and finely branched, only the last four setae in caudal (CS)
slightly expanded. NDV = 61-67.

Description of Larva. (n = 7) Oval in shape, color unknown; size medium.
Measurements of body length and width are as follows (in um). Unengorged body
length 262-309, width 201-228; semi-engorged body length 394443, width 280—
314; engorged body length 562, width 446. Eyes 242, anterior pair larger.

Gnathosoma. Gnathosomal base lightly punctate, with a pair of pectinate setae;
cheliceral base sparsely punctate; cheliceral blade with tricuspid cap. Galeal setae
branched; fPp = N/N/BNB/7B; palpotarsus with blunt solenidion; palpal claw
3-pronged.

Scutum. Flat rectangular; anterior margin lightly convex; posterior margin concave;
scutum evenly punctate. PW/AP = 4.43-5.15; PW/SD = 1.71-1.97. PL/SB. AM
and ALs branched and tapering to apex; PLs bamboo-leaf shaped, with five to six
straight lines of spikes on surface, locating above the middle of SD; length-to-width
ratio of PL 5.90-8.15. PL > AM > AL. SN not availabe based on the specimen
examined. However, according to the drawings of Wen (1984b), SN flagelliform,
with 10—12 branches at distal, basal with tiny spikes. Standard measurements of
scutum are presented in Table 23.

Idiosomal Setae. DS 28-29 in number (including HS), arranged in 2H, 8, 6, 6, 4,
2 (3); all similar to PL. ST 2-2, long and finely branched; VS 33-38 in number,
with 22-29 preanal setac and 9—13 postanal setae; VS similar to ST, thin and finely
branched except CS, which expanded mildly, with tiny spikes on surface. NDV =
61-67. Measurements of idiosomal setae are as follows (in pm). HS 68-85; medial



setae of first post-humeral row 63-75; VS (pre) 31-38; VS (post) 42-53.

Legs. All 7-segmented, with a pair of claws and a slender empodium. Coxae
unisetose, evenly punctate. Ip 824-965 um. All segments with various numbers of
branched setae (B).

Leg I 282-324 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 5B; genu
4B, 2 genualae and 1 microgenuala; tibia 8B, 2 tibialae and 1 microgenuala; tarsus
22B, with 1 central tarsala, 1 microtarsala, 1 pretarsala, nude subterminala and
parasubterminala.

Leg II. 250-300 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 4B; genu
4B, with 1 genuala; tibia 6B, with 2 tibialae; tarsus 16B, with 1 central tarsala and
1 pretarsala.

Leg I1I. 292-342 um; coxa 1B; trochanter 1B; basifemur 2B; telofemur 3B; genu
3B, with 1 genuala; tibia 5B, with 1 tibiala; tarsus 15B.

SIF = 7B-B-3-2111.0000.

Table 23. Standard measurements (in um) of Trombiculindus (Trombiculindus) hunanye

larval scutum.

Specimen AW PW SB ASB PSB SD AP AM AL PL SN PS

Mean of 7 specimens 79 92 45 33 17 50 19 64 45 82x12 NA 27
Observed range
Min. 76 87 41 32 15 48 17 61 40 71x10 N/A 25

Max. 86 102 50 36 18 53 22 67 48 88x14 N/A 29

Specimens Examined. YILAN COUNTY: 2 larvae (IW0043-1-1~2), Tatung,
Szuyuan Wukou ( B ESA AR BRSO ), 12 Aug. 2008, ex Apodemus semotus,
female; 4 larvae (IW0045-1-1, IW0047-1-1, IW0047-2-1~2), same locality and
date, ex Apodemus semotus, male; 1 larva (IW0048-13-1), same locality and date,

ex Niviventer coninga, female.

Distribution. China (Hunan Province) and Taiwan (new record) (Wen, 1984b; Li et
al., 1997).

Remarks. Trombiculindus (T.) hunanye closely resembles another Trombiculindus
species, Trombiculindus (T.) spinifoliatus (Wang, Li and Tien, 1985) in Taiwan, and
can be distinguished from the latter by the following features (7. (T") spinifoliatus
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in parentheses): fPp = NNBNB (NNBNN); scutum larger: AW 79 pm; PW 92 um
in average (69 and 80 um, respectively); PL longer: 82 pm in average (60 um);
idiosomal setae longer: HS 77 pm; DS 71 um; VS (pre) 36 um; VS (post) 48 um
in average (51, 46, 25, 36 um, respectively); VS more branched (only shortly
branched).

Biology. Trombiculindus (T") hunanye was reported from Hunan Province in China.
Rodents are recorded as hosts, including Apodemus agrarius, A. semotus and
Niviventer coninga (Wen, 1984b).

Medical Importance. Unknown.



Fig. 25.  Trombiculindus (Trombiculindus) hunanye (Wen, 1984b) larva. A. phase contrast image
of the dorsal view; B. phase contrast image of the ventral view; C. dorsal and ventral view
of the larva; D. dorsal view of the gnathosoma; E. ventral view of the gnathosoma; F.
idiosomal setae; G. scutum. Scale: A, B, C =100 um; D, E, G =50 um; F =25 pm.
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];ombiculindus (Trombiculindus)
spinifoliatus (Wang, Li and Tien, 1985)
%IJ _'%j- ﬁ ):IL ’EEC) % (Fig. 26; Table 24)

References.

Leptotrombidium (Trombiculindus) spinifoliatus Wang, Li & Tien, 1985: 153, fs.
5-8.

Trombiculindus (T)) spinifoliatus Li, Wang & Chen, 1997: 207, f. 2-2-13.

Diagnosis of Larva. Scutum close to flat rectangle; PL bamboo-leaf shaped, with
four to five straight lines of spikes on surface. PL/SB. fPp = N/N/BNN/7B. DS 28 in
number (including HS), arranged in 2H, 8, 6, 6, 4, 2, similar to PL but shorter; VS
32 in number (Li et al., 1997), with 24 preanal setac and 8 postanal setae; VS shortly
branched, only the last four setae in caudal (CS) slightly expanded. NDV = 60.

Description of Larva. (n = 1) Oval in shape, color unknown; size medium.
Measurements of body length and width are as follows (in pm). Engorged body
length 495, width 421. Eyes 242, anterior pair larger.

Gnathosoma. Gnathosomal base sparsely punctate, with a pair of pectinate setae;
cheliceral base also sparsely punctate; cheliceral blade with tricuspid cap. Galeal
setae branched; fPp = N/N/BNN/7B; palpotarsus with blunt solenidion; palpal claw
3-pronged.

Scutum. Flat rectangular; angles of AL lightly protruded; anterior margin convex;
lateral margins nearly straight; posterior margin concave; evenly punctate. PW/
AP =4.5; PW/SD = 1.83. PL/SB. AM lost in the specimen examined; ALs slightly
branched and tapering to apex; PLs bamboo-leaf shaped, with four to five straight
lines of spikes on surface; length-to-width ratio of PL 5.36. SN not available based
on the specimen examined. Standard measurements of scutum are presented in
Table 24.

Idiosomal Setae. DS 28 in number (including HS), arranged in 2H, 8, 6, 6, 4, 2; all
similar to PL. ST 2-2, thin and shortly branched; VS 32 in number, with 24 preanal
setae and 8 postanal setae; VS similar to ST but shorter except CS, which expanded
mildly, with tiny spikes on surface. NDV = 60. Measurements of idiosomal setae
are as follows (in um). HS 51; medial setae of first post-humeral row 46; VS (pre)
25; VS (post) 36.

Legs. All 7-segmented, with a pair of claws and a slender empodium. Coxae

unisetose, evenly punctate. Ip 728 pm. All segments with various numbers of



branched setae (B).

Leg I. 248 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 5B; genu 4B,
2 genualae and 1 microgenuala; tibia 8B, 2 tibialae and 1 microgenuala; tarsus
22B, with 1 central tarsala, 1 microtarsala, 1 pretarsala, nude subterminala and
parasubterminala.

Leg II. 240 um; coxa 1B; trochanter 1B; basifemur 2B; telofemur 4B; genu 3B,
with 1 genuala; tibia 6B, with 2 tibialae; tarsus 16B, with 1 central tarsala, 1
microtarsala and 1 pretarsala.

Leg IIl. 250 um; coxa 1B; trochanter 1B; basifemur 2B; telofemur 3B; genu 3B,
with 1 genuala; tibia 6B, with 1 tibiala; tarsus 15B.

SIF = 7B-B-3-2111.0000.

Table 24. Standard measurements (in pm) of Trombiculindus (Trombiculindus)

spinifoliatus larval scutum.

AW PW SB ASB PSB SD AP AM AL PL SN PS

69 80 40 27 17 44 18 N/A 35 60x 11 N/A 22

Specimens Examined. NANTOU COUNTY: 1 larva (8090-1-1), Kuohsing,
Peikang ( FEIE SRR #F LB ), 12 Dec. 2001, ex Rattus losea, male.

Distribution. China (Hunan Province) and Taiwan (new record) (Li et al., 1997).

Remarks. Trombiculindus (T.) spinifoliatus closely resembles another
Trombiculindus species, Trombiculindus (T)) hunanye (Wen, 1984b) in Taiwan, and
it can be distinguished from the latter by the following features (7. (7) hunanye
in parentheses): fPp = NNBNN (NNBNB); scutum larger: AW 69 pm; PW 80 pum
in average (79 and 92 pm, respectively); PL shorter: 60 pm in average (82 pum);
idiosomal setae shorter: HS 51 um; DS 46 pum; VS (pre) 25 pm; VS (post) 36
um in average (77, 71, 36, 48 um, respectively); VS only shortly branched (more
branched).

Biology. Trombiculindus (T.) spinifoliatus is recorded mainly from rodents,
including Apodemus agrarius and Rattus losea (Wang et al., 1985).

Medical Importance. Unknown.
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Fig. 26.

Trombiculindus (Trombiculindus) spinifoliatus (Wang, Li and Tien, 1985) larva. A. phase
contrast image of the ventral view; B. phase contrast image of the dorsal view; C. ventral
and dorsal view of the larva; D. dorsal view of the gnathosoma; E. ventral view of the
gnathosoma; F. idiosomal setae; G. scutum. Scale: A, B, C=100 um; D, E, G =50 um; F =
25 pm.



Genus Walchiella Fuller, 1952

Type species. Trombicula oudemansi Walch, 1922.

Diagnosis. Medium-to-large mite. Scutum usually trapezoidal, significantly
punctate, and lack of anterolateral shoulders. Mostly AM > PL. SN clavate or long-

clavate. Palpotarsus 7Bs; galeal setae nude.
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, , alchiella wuyiensis Wang and Liao, 1981

= 'E Sz E

Et % = Bl & % (Fig. 27; Table 25)

References.

Walchiella wuyiensis Wang & Liao, 1981: 219, fs. 4-7; Li, Wang & Chen, 1997:
388, f. 2-28-4.

Diagnosis of Larva. Scutum trapezoidal, with posterior margin concave in the
middle; posterolateral angles blunt. Scutum punctate significantly. AM > AL >
PL. SN long-clavate, distal end needle-like, with spikes on surface. fPp = B/B/
BBB/7Bs. DS 37-42 in number (including HS), arranged in 2H, 6, 6, 6 (2, 7), 8,
6 (7), 4, 2; VS 4044 in number (Wang & Liao, 1981), with 33 preanal setaec and
11 postanal setae based on the specimen in hand. Small circular plates lie beneath
the bases of DS near central idiosoma. NDV = 84 based on the specimen observed.
Legs 7-6-6 segmented.

Description of Larva. (n = 1) Oval, size small to medium. Live larva milky yellow
(Wang & Liao, 1981). Measurements of body length and width are as follows (in
um). Semi-engorged body length 386, width 295. Eyes distinct, 2+2.

Gnathosoma. Gnathosomal base evenly punctate, with a pair of pectinate setae;
cheliceral base lightly punctate; cheliceral blade with tricuspid cap. Galeal setae
nude; fPp = B/B/BBB/7Bs, with one blunt solenidion; palpal claw 3-pronged.

Scutum. Trapezoidal; anterior margin slightly biconcave; posterior margin concave
in the middle, with posterolateral angles blunt. Scutum significantly punctate. SB/
PL. PW/SD = 1.59. Similar to other species of Trombiculinae, Walchiella wuyiensis
bears 5 scutal setae: 1 AM, 2 ALs and 2 PLs; AM > AL > PL; PL slightly more
slender than other scutal setae; all branched sparsely and tapering to apex. AM and
SN not available on the specimen observed, but SN long-clavate, with needle-like
distal end and spikes on surface in the original description (Wang & Liao, 1981).
Standard measurements of scutum are presented in Table 25.

Idiosomal Setae. HS and DS similar to PL in shape; posterior DS shorter. DS 40
in number (including HS), arranged in 2H, 6, 6, 6, 8, 6, 4, 2; ST 2-2, slender and
branched; VS 44 in number, with 33 preanal setac and 11 postanal setae. Small
circular plates lie beneath the bases of DS near central idiosoma. NDV = 84 based
on the specimen observed. Measurements of idiosomal setae are as follows (in wm).
HS 39; medial setae of first post-humeral row 33; VS (pre) 19; VS (post) 21.



Legs. 7-6-6 segmented, with a pair of claws and a slender empodium. Coxae
unisetose, evenly punctate. Ip 747 pm. All segments with various numbers of
branched setae (B).

Leg I. 248 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 5B; genu 4B,
3 genualae and 1 microgenuala; tibia 8B, 2 tibialae and 1 microgenuala; tarsus
21B, with 1 central tarsala, 1 microtarsala, 1 pretarsala, nude subterminala and
parasubterminala.

Leg II. 228 pm; coxa 1B; trochanter 1B; femur 5B; genu 3B, with 1 genuala;
tibia 6B, with 2 tibialae; tarsus 16B, with 1 central tarsala, 1 microtarsala and 1
pretarsala.

Leg III. 272 pm; coxa 1B; trochanter 1B; femur 4B, with 1 nude ventral femorala;
genu 3B, with 1 genuala; tibia 6B with 1 tibiala; tarsus 16B.

SIF = 7Bs-N-3-3111.0000.

Table 25. Standard measurements (in um) of Walchiella wuyiensis larval scutum.

AW PW SB ASB PSB SD AP AM AL PL SN PS

66 86 36 27 27 54 37 N/A 31 25 N/A 27

Specimens Examined. KAOHSIUNG CITY: 1 larva (20150127C03-4), Liukuei,
Shanping ( /& M ™ 7N % [& 5B F ), 27 Jan. 2015, ex Herpestes urva, gender

unknown.
Distribution. China (Fuchien Province) and Taiwan (new record) (Wang & Liao, 1981).

Remarks. Walchiella wuyiensis most closely resembles Walchiella traubi
(Womersley, 1952) in Southeast Asia, but it can be distinguished from the latter
by (Walchiella traubi in parentheses): scutum trapezoidal (rectangular); SN with
needle-like distal end (blunt distal end); fPp = B/B/BBB/7Bs (N/N/NNN/7Bs)
(Wang & Liao, 1981).

Biology. Walchiella wuyiensis was first collected from Tamiops swinhoei in Fuchien
County; later more rodent hosts are recorded: Berylmys bowersi, Niviventer
confucianus and N. fulvescens. In Taiwan, Herpestes urva is recorded as host of
Walchiella wuyiensis for the first time (Wang & Liao, 1981).

Medical Importance. Unknown.




=]
=
D
®
c
B3
o)
=]
=)

Fig. 27. Walchiella wuyiensis Wang and Liao, 1981 larva. A. phase contrast image of the dorsal
view; B. phase contrast image of the ventral view; C. dorsal and ventral view of the larva;
D. dorsal view of the gnathosoma; E. ventral view of the gnathosoma; F. idiosomal setae; G.
scutum. Scale: A, B, C=100 pm; D, E, G =50 pm; F =25 pm.




Subfamily Gahrliepiinae womersiey, 1952
HREEWMIER

Diagnosis. Scutum without AM and anteromedian projection; with two ALs and

two PLs; with or without PPLs; legs 7-6-6 segmented.

Genus Gahrliepia Oudemans, 1912
HEEmE

Subgenus Gateria ewing, 193
=it

Type species. Typhlothrombidium nanus Oudemans, 1910b.

Diagnosis. Medium-to-large mite; scutum hexagonal; lack of AM; with 2 ALs and

2 PLs, and multiple pairs of PPLs. SN usually clavate with tiny spikes on surface.

Palpotarsus with 4B. Legs 7-6-6 segmented; leg III without tibiala.

Key to the species of the subgenus Gateria in
Taiwan

1.

Scutum significantly smaller than the other congeners (PW < 90 um; SD < 145
um; SW < 105 pum); idiosomal setae shorter (HS < 45 um; DS < 40 um; VS
(pre) < 25 um; VS (post) < 30 pm); Ip < 720 pm; NDV <100 ..oceoeeiiiiniiiiiiene
............................................................................ G. (Gat.) minuta /NS REWR
Scutum larger (PW > 90 um; SD > 145 um; SW > 105 pum); idiosomal setae
longer (HS > 45 pm; DS > 40 um; VS (pre) > 25 pm; VS (post) > 30 um); Ip >
720 My NDV > 100 ..ottt 2

. Scutal setae 25-28 in number; posterior margin of scutum curved outward; SD <

160 pm; scutal and idiosomal setae significantly plumose ..........ccccveveievencncenens
....................................................................... G. (Gat.) linguipelta SR E R &M
Scutal setae < 23 in number; posterior margin of scutum nearly straight; SD >
160 um; scutal and idiosomal setae branched ............cccocevieiinininiinincnincnenne 3

. DS 4649 in number; NDV = 108—119 ......coovoiiiiiiiieieee e

................................................ G. (Gat.) longipedalis £ & 5 & & (new record)
DS > 50 in number; NDV = 118141 .....cooiiiiiiiiieeeeeee e 4

. DS 50-53 in number; second row of DS consists of two sets of three setae that are




closely aligned; ventral femorala of leg Il branched .............cccooiiiiiiiiiinine,
......................................................................... G. (Gat.) yilanensis B 58 & & &
DS 61-66 in number; second row of DS evenly situated; ventral femorala of leg
IILNUAE oo G. (Gat.) lieni 3B KB E &
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Gahrliepia (Gateria) lieni Chung, Wu, Kuo

and Wang, 2015

N Jde BF 2
E EE =] E o (Fig. 28; Table 26)
References.

Gahrliepia (Gateria) lieni Chung, Wu, Kuo & Wang, 2015: 1242, f. 1.

Diagnosis of Larva. fPp = B/B/NNN/4B; scutum long, hexagonal. Scutal setae 19—
23 in number, with 2 ALs, 2 PLs and 15-19 PPLs; PPLs arranged in 4 (3, 5), 5 (4, 6),
4 (3,5),2 (1, 3),2(0). SN claviform with spikes on surface. Scutal and idiosomal
setae branched and tapering to apex. DS 61-66 in number (including HS), arranged
in 2 (3-4), 4 (5-6), 6 (7)...; posterior DS arranged disorderly. VS 67-77 in number.
NDV = 128-141.

Description of Larva. (n = 10) Live larva oval. Measurements of body length and
width are as follows (in um). Semi-engorged body length 314-465, width 260-374;
engorged body length 530-572, width 470-507. Eyes 2+2, located by scutum;
anterior pair larger; posterior pair long, elliptical.

Gnathosoma. Gnathosomal base round, evenly punctate, with a pair of pectinate
setae; cheliceral base evenly punctate; cheliceral blade with tricuspid cap. Galeal
setae nude; fPp = B/B/NNN/4B, with a blunt solenidion; palpal claw 3-pronged.

Scutum. Long, hexagonal; anterior margin nearly straight; posterior margin slightly
convex. Scutum evenly punctate. PW/AP = 2.06-2.45; PW/SD = 0.54-0.62. SB/PL.
Scutal setae branched, 19-23 in number, with 2 ALs, 2 PLs and 15-19 PPLs that
are more slender than the ALs and the PLs, and arranged in 4 (3, 5), 5 (4, 6),4 (3, 5),
2 (1, 3), 2 (0). SN claviform with short spikes on surface. Standard measurements
of scutum are presented in Table 26.

Idiosomal Setae. DS 61-66 in number, arranged in 2 (3—4), 4 (5-6), 6 (7)...;
posterior DS arranged disorderly. HS and DS similar to PL, branched and tapering
to apex. ST 2-2 and finely branched; posterior pair conspicuously farther apart than
the first pair. VS 67-77 in number, with preanal setaec 41-51 and postanal setae
24-29. NDV = 128-141. Measurements of idiosomal setae are as follows (in pm).
HS 53-64; medial setae of first post-humeral row 50-56; VS (pre) 28-32; VS (post)
41-48.

Legs. fsp 7-6-6, all with a pair of claws and a slender empodium. Coxae I-II1
unisetose, evenly punctate. Ip 846-941 um. All segments with various numbers of
branched setae (B).
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Leg I. 287-324 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 5B; genu 4B,
2 genualae and 1 microgenuala; tibia 8B, 2 tibialae (the distal one is similar to the
tarsala and thicker than the proximal one) and 1 microtibiala; tarsus 23B, 1 central
tarsala, 1 microtarsala, pretarsala, nude subterminala and parasubterminala.

Leg II. 243-280 um,; coxa 1B; trochanter 1B; femur 5B; genu 3B, with 1 genuala;
tibia 6B, with 2 tibialae (the distal one is slightly thicker than the proximal one);
tarsus 15B, with 1 central tarsala, 1 microtarsala and pretarsala.

Leg III. 304-337 um; coxa 1B; trochanter 1B; femur 4B, with 1 nude ventral
femorala; genu 3B, with 1 genuala; tibia 6B; tarsus 16B.

SIF = 4B-N-3-2110.0000.

Table 26. Standard measurements (in pm) of Gahrliepia (Gateria) lieni larval scutum.

Specimen AW PW SB ASB PSB SD SW AP AL PL SN PS

Mean of 10 specimens 62 102 61 27 151 178 127 45 53 50 47x14 26
Observed range
Min. 59 97 59 25 146 172 119 40 48 45 45x14 22

Max. 66 109 66 30 161 189 134 49 58 54 50x15 29

Specimens Examined. YILAN COUNTY: 3 larvae (IW0048-10-2, IW0048-14-
2~3), Tatung, Szuyuan Wukou ( B B 52 K [ 48 B R 2 [0 ), 12 Aug. 2008, ex
Niviventer coninga, female; 7 larvae (IW0047-2-3, IW0047-3-1~2, IW0047-4-1,
IW0047-5-1~3), same locality and date, ex Apodemus semotus, male.

Distribution. Taiwan.

Remarks. Among its congeners, G. (Gat.) lieni most closely resembles G. (Gat.)
taiwanensis (Wen, 2000) in Taiwan, but it can be distinguished from the latter
by the following features (G. (Gat.) taiwanensis in parentheses): PPLs 15-19 in
number (22); scutum without sharp posterolateral angles inserted by PPL (scutum
with sharp posterolateral angles inserted by PPL); ventral femorala of leg III nude
(branched) (Wen, 2000).

Gabhrliepia (Gat.) lieni also closely resembles G. (Gat.) yilanensis Chung, Wu,
Kuo and Wang, 2015, and can be distinguished from the latter by the following fea-
tures (G. (Gat.) yilanensis in parentheses): DS 61-66 in number (DS 50-53); setae
of second row of DS evenly spaced (second row of DS consists of two sets of three

setae that are closely aligned); ventral femorala of leg III nude (branched).

Biology. Gahrliepia (Gat.) lieni is found in Szuyuan Wukou of Yilan County (close
to 2000 m in elevation), and mainly collected from rodents (Apodemus semotus,



Niviventer coninga).

Medical Importance. Unknown.
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Fig. 28. Gahrliepia (Gateria) lieni Chung, Wu, Kuo and Wang, 2015 larva. A. phase contrast image
of the dorsal view; B. phase contrast image of the ventral view; C. dorsal and ventral view
of the larva; D. dorsal view of the gnathosoma; E. ventral view of the gnathosoma; F.
idiosomal setae; G. scutum. Scale: A, B, C =100 um; D, E, G =50 um; F = 25 pm.




Gahrliepia (Gateria) linguipelta yeu, Yu

and Wan, 1983

Jde B 2
E*& = E/u (Fig. 29; Table 27)

References.
Gahrliepia (Gateria) linguipelta Jeu, Yu & Wan, 1983: 103, fs. 6-10; Li, Wang &
Chen, 1997: 495, f. 3-3-16.

Diagnosis of Larva. fPp = B/B/NNN/4B; scutum long, hexagonal, with lateral
angles extruded and posterior margin curved outward; scutal setae 25-28 in
number, with 2 ALs, 2 PLs and 21-24 PPLs. SN round claviform with spikes on
surface. Scutal and idiosomal setae plumose. DS 45-48 in number (including HS),
arranged in 2H, 8 (6), 6 (8)...; caudal DS usually arranged disorderly. VS 70-76 in
number; preanal setae more than 50. NDV = 118-121.

Description of Larva. (n = 2) Live larva oval, pale yellow (Li et al., 1997).
Measurements of body length and width are as follows (in um). Unengorged body
length 260262, width 196-203. Eyes 2+2, located by scutum; anterior pair larger;
posterior pair long, elliptical.

Gnathosoma. Gnathosomal base round, evenly punctate, with a pair of pectinate
setae; cheliceral base close to triangle, sparsely punctate; cheliceral blade with
tricuspid cap. Galeal setae nude; fPp = B/B/NNN/4B, with a blunt solenidion;
palpal claw 3-pronged.

Scutum. Long, hexagonal; anterior margin nearly straight; lateral angles extruded;
posterior margin curved outward. Scutum evenly punctate. PW/AP = 2.19; PW/SD
=0.61-0.62. SB/PL. Scutal setae plumose, 25-28 in number, with 2 ALs, 2 PLs and
21-24 PPLs. PPLs arranged in 9 (7), 7 (6), 4, 2, 2. SN broad claviform with short
spikes on surface. Standard measurements of scutum are presented in Table 27.

Idiosomal Setae. DS 45-48 in number (including HS), arranged in 2H, 8 (6), 6 (8)...;
posterior part of DS arranged disorderly. HS and DS plumose, slightly thicker than
the scutal setae. ST 2-2, slender and finely branched. VS 70-76 in number, with
preanal setae 51-52, similar to ST but shorter, and postanal setac 19-24, similar
to posterior part of DS. NDV = 118-121. Measurements of idiosomal setae are as
follows (in pm). HS 52-53; medial setae of first post-humeral row 45—49; VS (pre)
30-31; VS (post) 38—40.

Legs. fsp 7-6-6, all with a pair of claws and a slender empodium. Coxae I-II1

unisetose, evenly punctate. Ip 725-761 pm. All segments with various numbers of
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branched setae (B).

Leg I. 250-256 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 5B; genu 4B,
2 genualae and 1 microgenuala; tibia 8B, 2 tibialae (the distal one is similar to the
tarsala and thicker than the proximal one) and 1 microtibiala; tarsus 23B, 1 central
tarsala, 1 microtarsala, pretarsala, nude subterminala and parasubterminala.

Leg II. 210-230 um; coxa 1B; trochanter 1B; femur 4B; genu 3B, with 1 genuala;
tibia 6B, with 2 tibialae (the distal one is slightly thicker than the proximal one);
tarsus 15B, with 1 central tarsala, 1 microtarsala and pretarsala.

Leg III. 265-275 pum; coxa 1B; trochanter 1B; femur 4B, with 1 branched ventral
femorala; genu 3B, with 1 genuala; tibia 6B; tarsus 16B.

SIF = 4B-N-3-2110.0000.

Table 27. Standard measurements (in pm) of Gahrliepia (Gateria) linguipelta larval

scutum.

Specimen AW PW SB ASB PSB SD SW AP AL PL SN PS

Mean of 2 specimens 54 94 56 26 127 153 114 43 49 46  37x14 24
Observed range
Min. 54 91 53 25 121 148 106 42 48 45 37x14 22

Max. 54 97 58 27 134 158 121 44 50 47  37x14 26

Specimens Examined. YILAN COUNTY: 1 larva (IW0047-2-5), Tatung, Szuyuan

Wukou ( EFEEAREEIRIZO ), 12 Aug. 2008, ex Apodemus semotus, male; 1
larva (IW0054-1-1), same locality, 13 Aug. 2008, ex Niviventer culturatus, female.

Distribution. China (Yunnan Province) and Taiwan (new record) (Li et al., 1997).

Remarks. Gahrliepia (Gat.) linguipelta most closely resembles G. (Gat.) madun
Wen and Xiang, 1984a in Yunnan Province of China, but it can be distinguished
from the latter by the following features (G. (Gat.) madun in parentheses): fPp
= B/B/NNN/4B (B/N/NNN/4B); posterior margin of scutum roundly extended
backward (nearly straight); VS 70-76 in number (65) (Wen & Xiang, 1984a).

Biology. Gahrliepia (Gat.) linguipelta is collected from medium-to-high altituded
locations, such as Chienchuan County of Yunnan Province and Szuyuan Wukou of
Yilan County (close to 2000 m in elevation). Rodents are its main hosts, including

Apodemus semotus and Niviventer culturatus.

Medical Importance. Unknown.



Fig. 29. Gahrliepia (Gateria) linguipelta Jeu, Yu and Wan 1983 larva. A. phase contrast image of the

dorsal view; B. phase contrast image of the ventral view; C. dorsal and ventral view of the
larva; D. dorsal view of the gnathosoma; E. ventral view of the gnathosoma; F. idiosomal
setae; G. scutum. Scale: A, B, C =100 um; D, E, G =50 pm; F =25 pm.
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Gahrliepia (Gateria) longipedalis Yu and

Yang, 1986

E[=
E E =] E % % (Fig. 30; Table 28)

References.
Gahrliepia (Gateria) longipedalis Yu & Yang, 1986: 63, fs. 1-4; Li, Wang & Chen,
1997: 496, f. 3-3-17.

Diagnosis of Larva. fPp = B/B/NNN/4B; scutum long, hexagonal, anterior and
posterior margins nearly straight; scutal setae 16-21 in number, with 2 ALs, 2 PLs
and 12—17 PPLs. PPLs more slender than the other scutal setae. SN claviform with
spikes on surface. DS 4649 in number (including HS), arranged in 2H, 6 (5), 7 (6,
8)...; caudal DS arranged disorderly. VS 60-70 in number. NDV = 108-119.

Description of Larva. (n = 6) Live larva oval, milky white (Li et al., 1997).
Measurements of body length and width are as follows (in um). Unengorged body
length 265-322, width 212-225; semi-engorged body length 349-394, width
267-297. Eyes 2+2, located by scutum; anterior pair larger; posterior pair long,
elliptical.

Gnathosoma. Gnathosomal base round, evenly punctate, with a pair of pectinate
setae; cheliceral base evenly punctate; cheliceral blade with tricuspid cap. Galeal

setae nude; fPp = B/B/NNN/4B, with a blunt solenidion; palpal claw 3-pronged.

Scutum. Long, hexagonal; anterior and posterior margins nearly straight. Scutum
evenly punctate. PW/AP = 2.05-2.51; PW/SD = 0.54-0.63. SB/PL. Scutal setaec
branched and tapering to apex, 16-21 in number, with 2 ALs, 2 PLs and 12-17
PPLs. PPLs more slender than the ALs and the PLs, and arranged in 5 (3-4), 4
(3, 5-6), 4 (2-3), 2 (1, 3), 2 (0). SN claviform with spikes on surface. Standard
measurements of scutum are presented in Table 28.

Idiosomal Setae. DS 4649 in number (including HS), arranged in 2H, 6 (5), 7 (6,
8)...; posterior part of DS arranged disorderly. HS and DS similar to PLs. ST 2-2,
finely branched. VS 60-70 in number, with preanal setac 3744, similar to ST but
shorter, and postanal setae 20-27, similar to posterior part of DS. NDV = 108-119.
Measurements of idiosomal setae are as follows (in pm). HS 54-66; medial setae
of first post-humeral row 50-59; VS (pre) 27-32; VS (post) 44—48.

Legs. fsp 7-6-6, all with a pair of claws and a slender empodium. Coxae I-III
unisetose, evenly punctate. Ip 861-938 um. All segments with various numbers of
branched setae (B).



Leg I. 302-327 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 5B; genu
4B, 2 genualae and 1 microgenuala; tibia 8B, 2 tibialae (the distal one is similar to
the tarsala, thicker than the proximal one) and 1 microtibiala; tarsus 23B, 1 central
tarsala, 1 microtarsala, pretarsala, nude subterminala and parasubterminala.

Leg II. 253-277 um; coxa 1B; trochanter 1B; femur 5B; genu 3B, with 1 genuala;
tibia 6B, with 2 tibialae (the distal one is slightly thicker than the proximal one);
tarsus 15B, with 1 central tarsala, 1 microtarsala and pretarsala.

Leg III. 307-342 um; coxa 1B; trochanter 1B; femur 4B, with 1 branched ventral
femorala; genu 3B, with 1 genuala; tibia 6B; tarsus 16B.

SIF = 4B-N-3-2110.0000.

Table 28. Standard measurements (in pum) of Gahrliepia (Gateria) longipedalis larval

scutum.

Specimen AW PW SB ASB PSB SD SW AP AL PL SN PS

Mean of 6 specimens 61 107 65 29 156 184 136 42 55 54 51x17% 25
Observed range
Min. 57 100 61 27 149 176 124 44 52 50 N/A 24

Max. 62 114 69 32 163 191 150 50 59 56 N/A 29

*data from 1 specimen.

Specimens Examined. YILAN COUNTY: 5 larvae (IW0048-9-6, IW0048-10-1,
IW0048-10-3, IW0048-12-1, IW0048-14-1), Tatung, Szuyuan Wukou ( H & 5 K
FE8EIREE O ), 12 Aug. 2008, ex Niviventer coninga, female; 1 larva (IW0054-2-
3), same locality, 13 Aug. 2008, ex Niviventer culturatus, female.

Distribution. China (Yunnan Province) and Taiwan (new record) (Li et al., 1997).

Remarks. Gahrliepia (Gat.) longipedalis most closely resembles G. (Gat.) cidun
Wen and Xiang, 1984a in Yunnan Province of China, but it can be distinguished
from the latter by the following features (G. (Gat.) cidun in parentheses): scutal
setac 16-21 in number (15); DS 4649 in number (60 in number); PSB 156 pum in
average (167 um in average) (Wen & Xiang, 1984a).

Biology. Gahrliepia (Gat.) longipedalis can be found in medium-to-high altituded
locations, such as Dali City of Yunnan Province and Szuyuan Wukou of Yilan

County (close to 2000 m in elevation), and also in plains (Luku of Nantou County);




1D

recorded hosts are rodents (Niviventer coninga, N. culturatus) and shrew (Crocidura

attenuata).

331v
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Medical Importance. Unknown.
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Fig. 30. Gahrliepia (Gateria) longipedalis Yu and Yang 1986 larva. A. phase contrast image of the
dorsal view; B. phase contrast image of the ventral view; C. dorsal and ventral view of the
larva; D. dorsal view of the gnathosoma; E. ventral view of the gnathosoma; F. idiosomal
setae; G. scutum. Scale: A, B, C=100 um; D, E, G =50 pm; F =25 pm.
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Gahrliepia (Gateria) minuta Chung, Wu,
Kuo and Wang, 2015

/NS BB (Fig. 31; Table 29)

References.
Gahrliepia (Gateria) minuta Chung, Wu, Kuo & Wang, 2015: 1244, f. 2.

Diagnosis of Larva. fPp = B/B/NNN/4B; scutum long, hexagonal. Scutal setae 16
in number, with 2 ALs, 2 PLs and 12 PPLs; PPLs arranged in 2, 4 (3), 2 (3), 2, 2.
SN claviform with spikes on surface. Scutum conspicuously smaller than those of
the other congeners in Taiwan. DS 42-43 in number (including HS), arranged in 2,
4,6 (8),9...; posterior DS arranged disorderly. VS 54-55 in number. NDV = 97.

Description of Larva. (n = 2) Live larva oval. Measurements of body length and
width are as follows (in um). Semi-engorged body length 342460, width 219-374.
Eyes 2+2, located by scutum; anterior pair larger; posterior pair long, elliptical.

Gnathosoma. Gnathosomal base round, evenly punctate, with a pair of pectinate
setae; cheliceral base sparsely punctate; cheliceral blade with tricuspid cap. Galeal
setae nude; fPp = B/B/NNN/4B, with a blunt solenidion; palpal claw 3-pronged.

Scutum. Long, hexagonal; conspicuously smaller than those of the other congeners
in Taiwan. Anterior margin slightly concave; posterior margin gently convex.
Scutum evenly punctate. PW/AP = 1.99-2.40; PW/SD = 0.60. SB/PL. Scutal setae
branched, 16 in number, with 2 ALs, 2 PLs and 12 PPLs, which are more slender
than the ALs and the PLs, and arranged in 2, 4 (3), 2 (3), 2, 2. SN claviform with
spikes on surface. Standard measurements of scutum are presented in Table 29.

Idiosomal Setae. DS 42-43 in number, arranged in 2, 4, 6 (8), 9...; posterior DS
arranged disorderly. HS and DS similar to PL, branched and tapering to apex.
ST 2-2 and finely branched. VS 54-55 in number, with preanal setae 34-35 and
postanal setae 19-21. NDV = 97. Idiosomal setae shorter than the other congeners
in Taiwan. Measurements of idiosomal setae are as follows (in um). HS 40-41;
medial setae of first post-humeral row 31-35; VS (pre) 20-22; VS (post) 27-30.

Legs. fsp 7-6-6, all with a pair of claws and a slender empodium. Coxae I-1II
unisetose, evenly punctate. [p 700—717 um. All segments with various numbers of
branched setae (B).

Leg I. 243-251 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 5B; genu 4B,
2 genualae and 1 microgenuala; tibia 8B, 2 tibialae (the distal one is similar to the

tarsala, thicker than the proximal one) and 1 microtibiala; tarsus 23B, 1 central



tarsala, 1 microtarsala, pretarsala, nude subterminala and parasubterminala.

Leg II. 210-215 pum; coxa 1B; trochanter 1B; femur 5B; genu 3B, with 1 genuala;
tibia 6B, with 2 tibialae (the distal one is slightly thicker than the proximal one);
tarsus 15B, with 1 central tarsala, 1 microtarsala and pretarsala.

Leg III. 248-250 um; coxa 1B; trochanter 1B; femur 4B, with 1 nude ventral
femorala; genu 3B, with 1 genuala; tibia 6B; tarsus 16B.

SIF = 4B-N-3-2110.0000.

Table 29. Standard measurements (in um) of Gahrliepia (Gateria) minuta larval scutum.

Specimen AW PW SB ASB PSB SD SW AP AL PL SN PS

Mean of 2 specimens 51 82 47 23 115 138 99 38 34 38 34x12% 22
Observed range
Min. 51 79 47 22 109 132 9% 36 32 35 N/A 22

Max. 51 86 48 23 121 144 101 40 37 41 N/A 22

*data from 1 specimen.

Specimens Examined. HUALIEN COUNTY: 1 larva (7955-2-1), Fuli, Tungli ( 1&
R E B B ), 1 May 2001, ex Bandicota indica, female; 1 larva (7919-1-1),
same locality, 28 Feb. 2001, ex Rattus losea, male.

Distribution. Taiwan.

Remarks. Compared to the other congeners from Taiwan, G. (Gat.) minuta has
a smaller scutum and shorter idiosomal setae. G. (Gat.) minuta most closely
resembles G. (Gat.) kiangsiensis Hsu, Hsu and Wen, 1965 in China, but it can be
distinguished from the latter by the following features (G. (Gat.) kiangsiensis in
parentheses): scutal setae 16 in number (14 in number); DS 42—43 (28) (Hsu, Hsu
& Wen, 1965).

Biology. Gahrliepia (Gat.) minuta is collected from Hualien County of Taiwan, and

rodents (Bandicota indica, Rattus losea) are its known hosts.

Medical Importance. Unknown.
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Fig. 31. Gahrliepia (Gateria) minuta Chung, Wu, Kuo and Wang, 2015 larva. A. phase contrast
image of the dorsal view; B. phase contrast image of the ventral view; C. dorsal and ventral
view of the larva; D. dorsal view of the gnathosoma; E. ventral view of the gnathosoma; F.
idiosomal setae; G. scutum. Scale: A, B, C =100 um; D, E, G = 50 pm; F =25 pm.




Gahrliepia (Gateria) yilanensis Chung,

Wu, Kuo and Wang, 2015

= Eg de B 2
ERS RS (Fig. 32; Table 30)
References.

Gahrliepia (Gateria) yilanensis Chung, Wu, Kuo & Wang, 2015: 1245, f. 3.

Diagnosis of Larva. fPp = B/B/NNN/4B; scutum long, hexagonal. Scutal setae
19-22 in number, with 2 ALs, 2 PLs and 15-18 PPLs; PPLs arranged in (1), 4 (5-6),
6 (4-5),4(3,5),2(1,3-4), 2 (0). SN claviform with spikes on surface. Second row
of DS (medially separated by scutum) consists of two sets of setae, each includes
three closely aligned setae (some specimens with four setae on one side). DS 50-53
in number (including HS), arranged in 2 (3), 6 (7), 7...; posterior DS arranged
disorderly. VS 69—84 in number. NDV = 118-135.

Description of Larva. (n = 6) Live larva oval. Measurements of body length and
width are as follows (in um). Unengorged body length 250-295, width 183-230.
Eyes 2+2, located by scutum; anterior pair larger.

Gnathosoma. Gnathosomal base round, evenly punctate, with a pair of pectinate
setae; cheliceral base evenly punctate; cheliceral blade with tricuspid cap. Galeal
setae nude; fPp = B/B/NNN/4B, with a blunt solenidion; palpal claw 3-pronged.

Scutum. Long, hexagonal; anterior margin slightly concave; posterior margin
slightly convex. Scutum evenly punctate. PW/AP = 2.20-2.36; PW/SD = 0.58-0.62.
SB/PL. Scutal setae branched, 19-22 in number, with 2 ALs, 2 PLs and 15-18
PPLs, which are more slender than the ALs and the PLs, and are arranged in (1), 4
(5-6), 6 (4-5),4 (3, 5),2 (1, 3-4), 2 (0). SN claviform with short spikes on surface.

Standard measurements of scutum are given in Table 30.

Idiosomal Setae. DS 50-53 in number, arranged in 2 (3), 6 (7), 7...; posterior DS
arranged disorderly. Second row of DS (medially separated by scutum) consists
of two sets of setae, each set includes three setae that are closely aligned (some
specimen with four setae on one side). HS and DS similar to PL, branched and
tapering to apex. ST 2-2 and finely branched. VS 69—84 in number, with preanal
setae 41-54 similar to ST but shorter, and postanal setac 21-32 similar to posterior
DS. NDV = 118-135. Measurements of idiosomal setae are as follows (in um). HS
54-61; medial setae of first post-humeral row 48-56; VS (pre) 28-32; VS (post)
4244,

Legs. fsp 7-6-6, all with a pair of claws and a slender empodium. Coxae I[-1II
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unisetose, evenly punctate. Ip 864-906 um. All segments with various numbers of
branched setae (B).

Leg I. 295-309 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 5B; genu
4B, 2 genualae and 1 microgenuala; tibia 8B, 2 tibialae (the distal one is similar to
the tarsala, thicker than the proximal one) and 1 microtibiala; tarsus 23B, 1 central
tarsala, 1 microtarsala, pretarsala, nude subterminala and parasubterminala.

Leg II. 255-270 um; coxa 1B; trochanter 1B; femur 5B; genu 3B, with 1 genuala;
tibia 6B, with 2 tibialae (the distal one is slightly thicker than the proximal one);
tarsus 15B, with 1 central tarsala, 1 microtarsala and pretarsala.

Leg III. 309-327 pum; coxa 1B; trochanter 1B; femur 4B, with 1 branched ventral
femorala; genu 3B, with 1 genuala; tibia 6B; tarsus 16B.

SIF = 4B-N-3-2110.0000.

Table 30. Standard measurements (in pm) of Gahrliepia (Gateria) yilanensis larval

scutum.

Specimen AW PW SB ASB PSB SD SW AP AL PL SN PS

Mean of 6 specimens 59 105 65 27 147 174 128 46 56 50 47x15 25
Observed range
Min. 56 101 63 26 139 166 124 45 53 45  45x14 22

Max. 62 110 68 29 152 181 134 48 59 52 50x15 27

Specimens Examined. YILAN COUNTY: 1 larva (IW0048-8-1), Tatung, Szuyuan
Wukou ( EEIEAARRALEIREE O ), 12 Aug. 2008, ex Niviventer coninga, female;1
larva (IW0047-2-4), same locality and date, ex Apodemus semotus, male; 4 larvae
(IW0054-1-2~3, TW0054-2-1~2), same locality, 13 Aug. 2008, ex Niviventer

culturatus, female.
Distribution. Taiwan.

Remarks. Gahrliepia (Gat.) yilanensis most closely resembles G. (Gat.) lieni
Chung, Wu, Kuo and Wang, 2015, and can be distinguished from this species using
the following features (G. (Gat.) lieni in parentheses): DS 50-53 in number (DS
61-66); second row of DS consists of 2 sets of 3 setae closely aligned (setae of

second row of DS evenly arranged).

Biology. Gahrliepia (Gat.) yilanensis is found in Szuyuan Wukou of Yilan County
(close to 2000 m in elevation), and mainly collected from rodents (4dpodemus

semotus, Niviventer coninga, N. culturatus).

Medical Importance. Unknown.



Fig. 32.  Gahrliepia (Gateria) yilanensis Chung, Wu, Kuo and Wang, 2015 larva. A. phase contrast
image of the ventral view; B. phase contrast image of the dorsal view; C. ventral and dorsal
view of the larva; D. dorsal view of the gnathosoma; E. ventral view of the gnathosoma; F.
idiosomal setae; G. scutum. Scale: A, B, C=100 um; D, E, G =50 um; F =25 pm.




>
Q]
jo¥)
=
=1
=
o
=
g
<%
[¢]
ja¥)
>S5
©L,
—
19}
@
=
=
=
@
=)
=r
=~
g
)
@

ueMIe], Jo eune,f A 193314)

Genus Walchia Ewing, 1931
TS E

Subgenus Walchia rwing, 1931

Type species. Trombidium glabrum Walch, 1927.

Diagnosis. Small-to-medium mite; body line concave behind leg III. Scutum

usually close to pentagon or a shield, with only 2 ALs and 2 PLs. SN globose or

clavate with spikes on surface. Palpotarsus 4B. Leg III lacks of tibiala.

Key to the species of the subgenus Walchia in
Taiwan

1.

COXAC SELAE 111 ooiiiiiiiiiiiiiiiiii e e e e eeeeeees 2
COXAC SELAC 1-1-2 1ottt 7

. Venter with ventro-humeral SEtae ........oovieniiniieii e, 3

Venter without ventro-humeral SELAE ..........coovviiiiiiiieeeeeeeceeeeeeeeeeeee e 4

. Lateral margins of scutum usually smooth; PL 39 um; dorsal setae significantly

longer than the other congeners (HS 30-37 um; DS 32-36 pm) .....cccoeeeveveneennene
........................................................... W. (W) fragilis MsS5 R BTE 8 (new record)
Lateral margins of scutum wavy; PL 31 pm; HS 25-31 um; DS 27-31 um .........
..................................................... W. (W) pacifica XN+ B (new record)

. SD > 90 um; SD/PW >2.20 ......... W. (W.) acugastia S EFERI W (new record)

SD < 90 {M; SD/PW S 2.20 ..ooooiveeeeeeeeeeeeeeseeseeeeeeeeeseesseeeeeeeesseeeeesesssesseeeeseene 5

. Posterior angle of scutum papillary; scutal lateral margins smooth .......................

.................................................. W. (W) jiangxiensis ;T PR HTE Y (new record)
Posterior angle of scutum acute; scutal lateral margins nearly straight, forming

AN ODTUSE ANEIE ..nveiiiiiiieiieie et 6

. AP <PP; PSB 4045 um; SD 57-62 um ; DS usually started with 2H, 6, 6, 4......

................................................... W. (W) kritochaeta 3B BIES (new record)
AP > PP; PSB 4659 pm; SD 63-78 um; DS usually started with 2H, 6, 6,2 ......
................................................. W. parapacifica LK B &YW (new record)

. PW = AW; PW 31 um in average; eyes 2+2 ...... W. (W) chinensis "= LB 0w

PW > AW; PW 40 pum in average; €yes 11 ..o
............................................................ W. (W.) xishaensis P> IERIEER (new record)



MChia (Walchia) acugastia Wen, Yu and

Yang, 1984

7N A=
2R I (Fig. 33; Table 31)
References.

Walchia (W.) acugastia Wen, Yu & Yang, 1984: 179, f. 11I-1; Li, Wang & Chen,
1997: 445, f. 3-1-2.

Diagnosis of Larva. Scutum similar to bird face, with 2 ALs and 2 PLs. PSB 70
pum in average (Li et al., 1997); SD longer than 90 pm; SD/PW > 2.20. SN globose
with pointed tip. fPp = N/N/NNN/4B. DS 36 in number (including HS), arranged in
2H, 6, 6, 2, 6, 6,4, 2, 2; VS 47-53 in number, with 30-39 preanal setac and 14—17
postanal setae; NDV = 83-87 (Wen et al., 1984). Coxae setae 1-1-1; venter without

ventro-humeral setae.

Description of Larva. (n = 1) Oval, body line concave behind leg III. Color pale
yellow (Wen et al., 1984); size small to medium. Measurements of body length and
width are as follows (in um). Semi-engorged body length 364, width 282. Eyes

2+2, anterior pair larger.

Gnathosoma. Gnathosomal base round, lightly punctate, with a pair of pectinate
setae; cheliceral base sparsely punctate; cheliceral blade with tricuspid cap. Galeal

setae nude; fPp = N/N/NNN/4B, with one blunt solenidion; palpal claw 3-pronged.

Scutum. Bird-face shaped and lightly punctate, with long and pointed posterior
angle and wave-like curved lateral margins. PSB 70 um in average (Li et al., 1997);
SD usually longer than 90 um. SD/PW = 2.26. SB/PL. Lack of AM, but with 2
ALs and 2 PLs which are finely branched and tapering to apex. SN not available
on the specimen examined, but globose, with pointed tip and spikes on surface in
the original description (Wen et al., 1984). Standard measurements of scutum are
presented in Table 31.

Idiosomal Setae. DS 36 in number (including HS), arranged in 2H, 6, 6, 2, 6, 6, 4,
2, 2; similar to PL. ST 2-2, finely branched; lack of ventro-humeral setac between
coxae Il and III; VS 47 in number, with 30 preanal setae similar to ST but shorter,
and 17 postanal setae similar to DS. NDV = 83. Measurements of idiosomal setae
are as follows (in um). HS 27; medial setae of first post-humeral row 24; VS (pre)
13; VS (post) 22.

Legs. 7-6-6 segmented, with a pair of claws and a slender empodium. Coxae

unisetose, lightly punctate. Ip 497 um. All segments with various numbers of
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branched setae (B).

Leg I. 176 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 5B; genu 4B,
2 genualae and 1 microgenuala; tibia 8B, 2 tibialae and 1 microgenuala; tarsus
23B, with 1 central tarsala, 1 microtarsala, 1 pretarsala, nude subterminala and
parasubterminala.

Leg II. 144 pm; coxa 1B; trochanter 1B; femur 5B; genu 3B, with 1 genuala;
tibia 6B, with 2 tibialae; tarsus 16B, with 1 central tarsala, 1 microtarsala and 1
pretarsala.

Leg III. 178 pm; coxa 1B; trochanter 1B; femur 4B, with 1 nude ventral femorala;
genu 3B, with 1 genuala; tibia 6B; tarsus 16B.

SIF = 4B-N-3-2110.0000.

Table 31. Standard measurements (in um) of Walchia (Walchia) acugastia larval scutum.

AW PW SB ASB PSB SD PP AP AL 1L, SN PS

34 42 30 20 75 95 52 39 24 26 N/A 22

Specimens Examined. HUALIEN COUNTY: 1 larva (7810-3-4), Juisui, Hokang
(TEESZIRTRAFES AT ), 19 Oct. 2000, ex Bandicota indica, male.

Distribution. China (Hunan Province) and Taiwan (new record) (Wen et al., 1984).

Remarks. Walchia (W.) acugastia most closely resembles W. (W.) jiangxiensis
Wang and Song, 1981 and W. (W.) neosinensis (Hsu and Wen, 1956) in China,
but it can be distinguished from the former by the following features (W. (W.)
Jiangxiensis in parenthesis): PSB 70 pm in average; SD longer than 90 pm (PSB
60 um in average; SD 72-86 um); W. (W.) acugastia can be distinguished from the
latter by (W. (W.) neosinensis in parentheses): scutum with pointed posterior angle
(blunt posterior angle); fPp = N/N/NNN/4B (N/N/NNB/4B); DS arranged in 2H, 6,
6,2,6,6,4,2,2(6,4,8,6,6,4,2); PSB 70 um in average; SD longer than 90 um
(PSB < 65 um; SD < 85 um) (Li et al., 1997).

Biology. Walchia (W.) acugastia is mainly collected from rodents, including
Bandicota indica and Niviventer confucianus (Wen et al., 1984).

Medical Importance. Unknown.



Fig. 33.  Walchia (Walchia) acugastia Wen, Yu and Yang, 1984 larva. A. phase contrast image of the
dorsal view; B. phase contrast image of the ventral view; C. dorsal and ventral view of the

larva; D. dorsal view of the gnathosoma; E. ventral view of the gnathosoma; F. idiosomal
setae; G. scutum. Scale: A, B, C=100 um; D, E, G =50 pum; F =25 pm.
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, ,alchia (Walchia) chinensis (Chen and Hsu,

1955)
——— 2 ape
EFI HE ﬁi\}\ Al & % (Fig. 34 Table 32)

References.
Gahrliepia (W.) chinensis Chen & Hsu, 1955: 114, fs. 11-16.

Walchia (W.) chinensis Wen, 1984e: 181; Li, Wang & Chen, 1997: 447, f. 3-1-4.

Diagnosis of Larva. Scutum pentagonal, with 2 ALs and 2 PLs. AP > PP; posterior
angle close to 90 degrees. SN globose with spikes on surface. fPp = N/N/NNN/4B.
DS 34-38 in number (including HS), arranged in 2H, 6, 6, 2 (3), 6 (7), 4 (5-6), 4
(3,5),2(3), 2 (1, 3); VS 41-54 in number, with 22—-32 preanal setac and 18-25
postanal setae; NDV = 77-92. Coxae setae 1-1-2; venter without ventro-humeral

setae.

Description of Larva. (n = 22) Oval, body line concave behind leg III. Color milky
white; eyes red, 2+2, anterior pair larger (Li et al., 1997); size small to medium.
Measurements of body length and width are as follows (in um). Unengorged body
length 260, width 176—181; semi-engorged body length 285-413, width 200-302.

Gnathosoma. Gnathosomal base round, lightly punctate, with a pair of pectinate
setae; cheliceral base sparsely punctate; cheliceral blade with tricuspid cap. Galeal

setae nude; fPp = N/N/NNN/4B, with one blunt solenidion; palpal claw 3-pronged.

Scutum. Pentagonal and lightly punctate; anterior margin slightly concave; antero-
and posterolateral magins nearly straight; posterior angle close to 90 degrees. AP >
PP; SD/PW = 1.37-1.88. SB/PL. Lack of AM, but with 2 ALs and 2 PLs which are
finely branched and tapering to apex. SN globose with spikes on surface. Standard
measurements of scutum are presented in Table 32.

Idiosomal Setae. DS similar to PL; 34-38 in number (including HS), arranged
in 2H, 6, 6, 2 (3), 6 (7), 4 (5-6), 4 (3, 5), 2 (3), 2 (1, 3). ST 2-2, finely branched;
lack of ventro-humeral setae; VS 41-54 in number, with 22-32 preanal setae
similar to ST but shorter, and 18-25 postanal setae similar to DS. NDV = 77-92.
Measurements of idiosomal setae are as follows (in pm). HS 25-28; medial setae
of first post-humeral row 23-28; VS (pre) 11-15; VS (post) 20-25.

Legs. 7-6-6 segmented, with a pair of claws and a slender empodium. Coxae setae
1-1-2; coxae lightly punctate. Ip 438—490 um. All segments with various numbers
of branched setae (B).

Leg I. 153-173 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 5B; genu



4B, 2 genualae and 1 microgenuala; tibia 8B, 2 tibialae and 1 microgenuala; tarsus
23B, with 1 central tarsala, 1 microtarsala, 1 pretarsala, nude subterminala and
parasubterminala.

Leg II. 124—149 um; coxa 1B; trochanter 1B; femur 5B; genu 3B, with 1 genuala;
tibia 6B, with 2 tibialae; tarsus 16B, with 1 central tarsala, 1 microtarsala and 1
pretarsala.

Leg III. 153—-174 um; coxa 1B; trochanter 1B; femur 4B, with 1 nude ventral
femorala; genu 3B, with 1 genuala; tibia 6B; tarsus 16B.

SIF = 4B-N-3-2110.0000.

Table 32. Standard measurements (in um) of Walchia (Walchia) chinensis larval scutum.

Specimen AW PW SB ASB PSB SD PP AP AL PL SN PS

Mean of 22 specimens 25 31 22 17 33 50 17 32 20 23 21x 12 17
Observed range
Min. 22 27 19 16 30 47 15 29 18 21 19x 11 15

Max. 28 34 24 19 38 55 20 34 22 25 23x 13 19

Specimens Examined. KINMEN COUNTY: 5 larvae (6917-4-1~2, 6935-1-1,
6935-2-1, 6936-1-1), Kinning, Lake Hou ( &£ PISA S ZE 4 f5 8 ), 16 Aug. 1999,
ex Rattus losea, female; 1 larva (7162-3-1), same locality, 4 Nov. 1999, ex Rattus
norvegicus, male; 1 larva (7693-1-1), same locality, 14 June 2000, ex Rattus losea,
female; 3 larvae (7699-2-1~3), same locality and date, ex Rattus losea, male; 1
larva (6954-1-1), Liehyu, Shangchi ( <& P9 §£ 5 I 48 I 157 ), 17 Aug. 1999, ex
Rattus losea, female; 1 larva (6999-4-1), Kinsha, Tayang ( s£PI82 <5 /DR /OFAT ),
18 Aug. 1999, ex Rattus losea, female; 2 larvae (7606-1-1~2), same locality, 21
Apr. 2000, ex Rattus losea, female; 2 larvae (7720-3-1~2), same locality, 15 June
2000, ex Rattus losea, male; 2 larvae (7010-3-1~2), Kincheng, Hsiaokukang ( <&
FASA 4B /N ™ ), 19 Aug. 1999, ex Rattus losea, male; 1 larva (7653-2-1),
same locality, 12 June 2000, ex Rattus losea, female; 3 larvae (7085-4-1~2, 7085-
6-1), Kinhu, Chengyi ( SPIESREIEEN ), 20 Aug. 1999, ex Rattus tanezumi,
female.

Distribution. China and Taiwan (Li et al., 1997; Wang et al., 2004).

Remarks. Walchia (W.) chinensis most closely resembles W. (W.) xishaensis Zhao,
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Tang and Mo, 1986, but it can be distinguished from the latter by the following
features (W. (W.) xishaensis in parentheses): PW ~ AW; PW 31 um in average (PW
> AW; PW 40 pum in average); eyes 2+2 (1+1).

Biology. Walchia (W.) chinensis is widespread across various provinces in China
(Fuchien, Kuangtung, Kuanghsi, Chechiang, Hunan, Hupei, Yunnan...), and in
Fuchien Province, W. (W.) chinensis occurs more frequently in coastal areas than in
mountainous areas, and decreases as the altitude elevated; it is mainly collected in
summer and autumn, fewer records in winter (Li et al., 1997). In Taiwan, W. (W)
chinensis is only found in Kinmen County, and can be collected in whole year, but
more in summer and autumn, fewer in winter (Wang et al., 2004). Walchia (W.)
chinensis is mainly collected from the concha of rodents, including Apodemus
agrarius, Bandicota indica, Niviventer confucianus, Rattus flavipectus, R. losea, R.

norvegicus, R. rattus and R. tanezumi (Wen, 1984e¢).

Medical Importance. In Fuchien and Kuangtung Provinces, it has been proven
that W. (W.) chinensis is a carrier for Orientia tsutsugamushi (Li et al., 1997); Wang
et al. (2004) also detected O. tsutsugamushi from W. (W.) chinensis in Kinmen
County.



Fig. 34.  Walchia (Walchia) chinensis (Chen and Hsu, 1955) larva. A. phase contrast image of the
dorsal view; B. phase contrast image of the ventral view; C. dorsal and ventral view of the
larva; D. dorsal view of the gnathosoma; E. ventral view of the gnathosoma; F. idiosomal
setae; G. scutum. Scale: A, B, C=100 um; D, E, G =50 um; F =25 pm.
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, ,alchia (Walchia) fragilis Schiuger, 1955
HFE 55 'ﬂ]‘I\ HI‘] '-:LE'\ m% (Fig. 35; Table 33)

References.
Walchia (W.) fragilis Schluger, 1955; Wen, 1984e¢: 68; Li, Wang & Chen, 1997:
451, f. 3-1-10.

Diagnosis of Larva. Scutum close to pentagon, shield-shaped, with 2 ALs and
2 PLs. AP > PP; lateral margins curved and smooth. SN clavate with spikes on
surface. Eyes absent. fPp = N/N/NNN/4B. DS 41-43 in number (including HS),
arranged disorderly: 4H (2H, 5H), 8 (6), 6 (7-9), 7 (8)...; VS 40—46 in number, with
24-27 preanal setae and 15—19 postanal setae; NDV = 82—-89. PL, HS and DS are
significantly longer than the other congeners. Coxae setae 1-1-1; venter with 3—6
ventro-humeral setae (right: 1-3; left: 2-3).

Description of Larva. (n = 8) Size medium; oval; body line concave behind leg
II1. Color milky white (Li et al., 1997); eyes absent. Measurements of body length
and width are as follows (in um). Unengorged body length 280327, width 188—
215; semi-engorged body length 376463, width 252-302; engorged body length
540-619, width 413-473.

Gnathosoma. Gnathosomal base evenly punctate, with a pair of pectinate setae;
cheliceral base sparsely punctate; cheliceral blade with tricuspid cap. Galeal setae
nude; fPp = N/N/NNN/4B, with one blunt solenidion; palpal claw 3-pronged.

Scutum. Close to pentagon; shield-shaped; scutum evenly punctate. Anterior margin
wavy; lateral margins smooth and curved. AP > PP. SD/PW = 1.66-2.01. SB/PL.
Scutum lack of AM but with 2 ALs and 2 PLs which are branched and tapering to
apex and distinctively longer than those of the other congeners in Taiwan. SN clavate
with spikes on surface. Standard measurements of scutum are presented in Table 33.

Idiosomal Setae. HS and DS slightly branched and distinctively longer than those of
the other congeners in Taiwan; 41-43 in number (including HS), arranged disorderly:
4H (2H, 5H), 8 (6), 6 (7-9), 7 (8)...; ST 2-2, finely branched; venter with 3—6 ventro-
humeral setae (right: 1-3; left: 2-3); VS 4046 in number, with 24-27 preanal setae
similar to ST but shorter, and 15-19 postanal setae similar to DS. NDV = 82—89.
Measurements of idiosomal setae are as follows (in um). HS 30-37; medial setae of
first post-humeral row 32-36; VS (pre) 13—-19; VS (post) 24-31.

Legs. 7-6-6 segmented, with a pair of claws and a slender empodium. Coxae setae



1-1-1; coxae lightly punctate. Ip 554-646 um. All segments with various numbers
of branched setae (B).

Leg I. 188-223 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 5B; genu
4B, 2 genualae and 1 microgenuala; tibia 8B, 2 tibialae and 1 microgenuala; tarsus
23B, with 1 central tarsala, 1 microtarsala, 1 pretarsala, nude subterminala and
parasubterminala.

Leg II. 168—193 um; coxa 1B; trochanter 1B; femur 5B; genu 3B, with 1 genuala;
tibia 6B, with 2 tibialae; tarsus 16B, with 1 central tarsala, 1 microtarsala and 1
pretarsala.

Leg III. 198-230 um; coxa 1B; trochanter 1B; femur 4B, with 1 nude ventral
femorala; genu 3B, with 1 genuala; tibia 6B; tarsus 16B.

SIF = 4B-N-3-2110.0000.

Table 33. Standard measurements (in um) of Walchia (Walchia) fragilis larval scutum.

Specimen AW PW SB ASB PSB SD PP AP AL PL SN PS

Mean of 8 specimens 37 42 31 23 51 74 34 37 29 39 29x13 17
Observed range

Min. 34 38 26 21 47 69 30 34 27 36 27x12 16
Max. 41 47 34 25 59 B84 38 39 30 43 30x15 18

Specimens Examined. YILAN COUNTY: 1 larva (IW0048-14-4), Tatung,
Szuyuan Wukou ( B B AR EREIE O ), 12 Aug. 2008, ex Niviventer coninga,
female; 7 larvae (IW0053-7-3, IW0053-9-3~4, IW0053-11-1~2, IW0053-12-3~4),
same locality, 13 Aug. 2008, ex Niviventer coninga, male.

Distribution. China, Korea, and Taiwan (new record) (Li et al., 1997; Lee et al., 2009).

Remarks. Walchia (W.) fragilis most closely resembles W. (W.) huensis Wen,
1984d and W. (W.) pacifica (Chen and Hsu, 1955), and it can be distinguished from
the former by (W. (W.) huensis in parenthesis): scutum larger; ASB, PSB, SD, and
PP =23, 51, 74, 34 um in average, respectively (scutum smaller; ASB, PSB, SD,
and PP =19, 43, 64, 25 um in average) (Wen, 1984d); it can be distinguished from
the latter by the following features (W. (W.) pacifica in parentheses): PL 39 um in
average (31 pm); HS 30-37 um; DS 32-36 pum (25-31 and 27-31 um).

Biology. Walchia (W.) fragilis is mainly collected from rodents, including




Apodemus agrarius, Niviventer coninga, Rattus norvegicus and Myodes regulus in
Korea (Wen, 1984e; Lee et al., 2009).
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Medical Importance. Unknown.
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Fig. 35.  Walchia (Walchia) fragilis Schluger, 1955 larva. A. phase contrast image of the dorsal view;
B. phase contrast image of the ventral view; C. dorsal and ventral view of the larva; D.
dorsal view of the gnathosoma; E. ventral view of the gnathosoma; F. idiosomal setae; G.

scutum. Scale: A, B, C=100 um; D, E, G =50 pm; F =25 pm.
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MChia (Walchia) jiangxiensis Wang and

Song, 1981
5:[ ﬁ zﬂa\}x E-IIJ_ IH‘I:_T-‘ % (Fig. 36; Table 34)

References.
Walchia (W.) jiangxiensis Wang & Song, 1981: 159, fs. 1-5; Li, Wang & Chen,
1997: 453, f. 3-1-13.

Diagnosis of Larva. Scutum similar to bird face, with 2 ALs and 2 PLs; posterior angle
of scutum papillary; SD 72-86 um. SN globose with spikes on surface. fPp = N/N/
NNN/4B. DS 34-37 in number (including HS), arranged in 2H, 6, 6, 2, 6, 6, 4 (5), 2 (3—
4), 2 (0-1); VS 44-52 in number, with 28-31 preanal setae and 14-22 postanal setae;
NDV = 80-86. Coxae setae 1-1-1; venter without ventro-humeral setae.

Description of Larva. (n = 14) Oval, body line concave behind leg III. Color pale
yellow (Li et al., 1997); size small to medium. Measurements of body length and
width are as follows (in pm). Unengorged body length 267-314, width 178-213;
semi-engorged body length 322389, width 250-309. Eyes 2+2, anterior pair larger.

Gnathosoma. Gnathosomal base round, lightly punctate, with a pair of pectinate
setae; cheliceral base sparsely punctate; cheliceral blade with tricuspid cap. Galeal
setae nude; fPp = N/N/NNN/4B, with one blunt solenidion; palpal claw 3-pronged.

Scutum. Bird-face shaped; lightly punctate; lateral margins smooth; posterior angle
papillary. SD 72-86 um; SD/PW = 1.80-2.19. SB/PL. Lack of AM, but with 2 ALs
and 2 PLs which are finely branched and tapering to apex. SN globose with spikes
on surface. Standard measurements of scutum are presented in Table 34.

Idiosomal Setae. DS 34-37 in number (including HS), arranged in 2H, 6, 6, 2, 6,
6,4 (5), 2 (3-4), 2 (0-1), similar to PL. ST 2-2, finely branched; lack of ventro-
humeral setae between coxae Il and III; VS 44-52 in number, with 28-31 preanal
setae similar to ST but shorter, and 14-22 postanal setae similar to DS. NDV =
80—-86. Measurements of idiosomal setae are as follows (in um). HS 22-27; medial
setae of first post-humeral row 22-25; VS (pre) 12—15; VS (post) 19-24.

Legs. 7-6-6 segmented, with a pair of claws and a slender empodium. Coxae
unisetose, lightly punctate. Ip 483—-509 um. All segments with various numbers of
branched setae (B).

Leg 1. 171-181 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 5B; genu
4B, 2 genualae and 1 microgenuala; tibia 8B, 2 tibialae and 1 microgenuala; tarsus

23B, with 1 central tarsala, 1 microtarsala, 1 pretarsala, nude subterminala and



parasubterminala.

Leg II. 139-149 um; coxa 1B; trochanter 1B; femur 5B; genu 3B, with 1 genuala;
tibia 6B, with 2 tibialae; tarsus 16B, with 1 central tarsala, 1 microtarsala and 1
pretarsala.

Leg III. 171-183 um; coxa 1B; trochanter 1B; femur 4B, with 1 nude ventral
femorala; genu 3B, with 1 genuala; tibia 6B; tarsus 16B.

SIF = 4B-N-3-2110.0000.

Table 34. Standard measurements (in um) of Walchia (Walchia) jiangxiensis larval

scutum.

Specimen AW PW SB ASB PSB SD PP AP AL PL SN PS

Mean of 14 specimens 34 40 28 18 60 78 43 34 23 25 25x 13 20
Observed range
Min. 32 37 27 17 54 72 39 33 21 24 23x 12 18

Max. 36 42 30 19 68 8 49 36 25 27 28x 15 22

Specimens Examined. HUALIEN COUNTY: 6 larvae (7785-1-2~3, 7785-2-1~2,
7785-3-1~2), Juisui, Hokang ( {63 S In 2 40 E5 i A7 ), 17 Aug. 2000, ex Rattus
losea, male; 8 larvae (7810-1-1~3, 7810-2-1, 7810-3-1~3, 5), same locality, 19 Oct.
2000, ex Bandicota indica, male.

Distribution. China (Chianghsi Province) and Taiwan (new record).

Remarks. Walchia (W.) jiangxiensis most closely resembles W. (W.) acugastia Wen,
Yu and Yang, 1984 and W. (W.) neosinensis (Hsu and Wen, 1956) in China, but it
can be distinguished from the former by the following features (W. (W.) acugastia
in parenthesis): PSB 60 um in average; SD 72—86 um (PSB 70 um in average; SD
longer than 90 pm), and distinguished from the latter by (W. (W.) neosinensis in
parentheses): posterior angle of scutum papillary (blunt); fPp = N/N/NNN/4B (N/
N/NNB/4B); DS arranged in 2H, 6, 6, 2, 6, 6, 4 (5), 2 (3-4),2 (0-1) (6, 4, 8, 6, 6, 4,
2) (Lietal., 1997).

Biology. The recorded hosts of W. (W.) jiangxiensis include Apodemus agrarius,
Bandicota indica, Rattus flavipectus, R. losea and R. norvegicus (Wen, 1984e).

Medical Importance. Unknown.
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Fig. 36. Walchia (Walchia) jiangxiensis Wang and Song, 1981 larva. A. phase contrast image of the
dorsal view; B. phase contrast image of the ventral view; C. dorsal and ventral view of the
larva; D. dorsal view of the gnathosoma; E. ventral view of the gnathosoma; F. idiosomal
setae; G. scutum. Scale: A, B, C=100 um; D, E, G =50 pm; F =25 pm.




Mchia (Walchia) kritochaeta (traub and

Evans, 1957)

AT A=
FilF ﬁ Bl /u% (Fig. 37; Table 35)
References.

Gahrliepia (W.) kritochaeta Traub & Evans, 1957; Audy, 1957: 279.
Walchia (W.) kritochaeta Wen, 1984e: 70; Li, Wang & Chen, 1997: 455, f. 3-1-15.

Diagnosis of Larva. Scutum pentagonal, with 2 ALs and 2 PLs that are
significantly branched; AP > PP; PSB 4045 pm; SD 57-62 um. SN globose with
spikes on surface. fPp = N/N/NNN/4B. DS 39-43 in number (including HS),
arranged in 2H, 6 (7), 6, 4 (5), 6 (7), 6 (4-5),4 (3),4 (3, 5), 2 (1, 3), (2); VS 47-60
in number, with 28-38 preanal setaec and 17-26 postanal setae; NDV = 89—103.
Coxae setae 1-1-1; venter without ventro-humeral setae.

Description of Larva. (n = 12) Oval, body line slightly concave behind leg III.
Color unknown, pale yellow in alcohol (Li et al., 1997); size small to medium.
Measurements of body length and width are as follows (in um). Unengorged body
length 240-317, width 149-223; semi-engorged body length 408, width 302. Eyes
2+2, anterior pair larger.

Gnathosoma. Gnathosomal base lightly punctate, with a pair of pectinate setae;
cheliceral base sparsely punctate; cheliceral blade with tricuspid cap. Galeal setae
nude; fPp = N/N/NNN/4B, with one blunt solenidion; palpal claw 3-pronged.

Scutum. Pentagonal; sparsely punctate; lateral margins straight. AP > PP; PSB 40—
45 um; SD 57-62 um; SD/PW = 1.41-1.65. SB/PL. Lack of AM, but with 2 ALs
and 2 PLs which are significantly branched and tapering to apex. SN globose with
spikes on surface. Standard measurements of scutum are presented in Table 35.

Idiosomal Setae. DS 39-43 in number (including HS), arranged in 2H, 6 (7), 6,
4(5),6(7),6(4-5),4(3),43,5),2 (1, 3), (2), similar to PL in shape. ST 2-2,
branched; lack of ventro-humeral setae between coxae II and III; VS 47-60 in
number, with 28-38 preanal setae similar to ST but shorter, and 17-26 postanal
setae similar to DS. NDV = 8§9-103. Measurements of idiosomal setae are as
follows (in pm). HS 26-29; medial setae of first post-humeral row 25-28; VS (pre)
13-17; VS (post) 20-25.

Legs. 7-6-6 segmented, with a pair of claws and a slender empodium. Coxae
unisetose, lightly punctate. Ip 505-537 pum. All segments with various numbers of
branched setae (B).
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Leg I. 176—191 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 5B; genu
4B, 2 genualae and 1 microgenuala; tibia 8B, 2 tibialae and 1 microgenuala; tarsus
23B, with 1 central tarsala, 1 microtarsala, 1 pretarsala, nude subterminala and
parasubterminala.

Leg II. 149-161 um; coxa 1B; trochanter 1B; femur 5B; genu 3B, with 1 genuala;
tibia 6B, with 2 tibialae; tarsus 16B, with 1 central tarsala, 1 microtarsala and 1
pretarsala.

Leg III. 176—-191 um; coxa 1B; trochanter 1B; femur 4B, with 1 nude ventral
femorala; genu 3B, with 1 genuala; tibia 6B; tarsus 16B.

SIF = 4B-N-3-2110.0000.

Table 35. Standard measurements (in pm) of Walchia (Walchia) kritochaeta larval

scutum.

Specimen AW PW SB ASB PSB SD PP AP AL PL SN PS

Mean of 12 specimens 30 40 24 18 42 60 27 31 23 25 23x13 17
Observed range
Min. 28 37 22 16 40 57 25 30 21 24 22x12 15

Max. 32 41 27 19 45 62 30 34 25 29 26x15 17

Specimens Examined. PINGTUNG COUNTY: 5 larvae (IW0035-1-1~2, IW0035-
3-2, IW0035-4-1~2), Kaoshu, Kaomei Bridge ( fF 52 8% = 181 45 = 3£ K48 ), 20
June, 2008, ex Bandicota indica, male. HUALIEN COUNTY: 1 larva (7778-6-
1), Fuli, Tungli ({6 E B 45 B ), 15 Aug. 2000, ex Niviventer coninga,
male; 1 larva (7779-4-1), Yuli, Kauliao ( {EESZ EEESZEE ), 16 Aug. 2000, ex
Bandicota indica, male; 1 larva (7804-2-1), same locality, 18 Oct. 2000, ex Rattus
losea, female; 4 larvae (7807-1-1~2, 7807-3-1, 7807-5-1), same locality and date,

ex Bandicota indica, male.

Distribution. China (Kuangtung Province), Taiwan (new record), and Thailand
(Audy, 1957; Li et al., 1997).

Remarks. Walchia (W.) kritochaeta most closely resembles W. (W.) parapacifica
(Chen, Hsu and Wang, 1956), but it can be distinguished from the latter by the
following features (W. (W.) parapacifica in parentheses): PSB 4045 um; SD 57-62
um (PSB 46-59 um; SD 63-78 um); AP > PP (AP < PP); DS usually arranged in
2H, 6, 6,4... (2H, 6, 6, 2...).

Biology. Walchia (W.) kritochaeta is collected from Bandicota indica, Niviventer
coninga, Rattus losea and R. rattus (Wen, 1984e).

Medical Importance. Unknown.



Fig. 37.  Walchia (Walchia) kritochaeta (Traub and Evans, 1957) larva. A. phase contrast image of
the dorsal view; B. phase contrast image of the ventral view; C. dorsal and ventral view
of the larva; D. dorsal view of the gnathosoma; E. ventral view of the gnathosoma; F.
idiosomal setae; G. scutum. Scale: A, B, C =100 pum; D, E, G =50 pm; F =25 pm.
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, ,alchia (Walchia) pacifica (Chen and Hsu, 1955)
j(zl:i ﬁﬁﬁ%% (Fig. 38; Table 36)

References.
Gahrliepia (W.) pacifica Chen & Hsu, 1955: 112, fs. 5-10.
Walchia (W) pacifica Wen, 1984e: 68; Li, Wang & Chen, 1997: 459, f. 3-1-21.

Diagnosis of Larva. Scutum similar to bird face, with 2 ALs and 2 PLs; lateral
margins smooth; wavy in some specimens. SN globose with spikes on surface.
Eyes absent among the specimens observed; Li et al. (1997) described the species
with reddish oculi. fPp = N/N/NNN/4B. DS 35-43 in number (including HS),
arranged in 4H, 8, 8 (7), 2 (6), 6 (5), 6 (4-5), 2 (3-4), (2), (2); VS 42-53 in number,
with 27-33 preanal setae and 14-21 postanal setae; NDV = 82-93. Coxae setae
1-1-1; venter with 6-9 ventro-humeral setae (left: 3—5; right: 3—4).

Description of Larva. (n = 14) Size small to medium; oval, body line concave
behind leg III. Color milky white (Li et al., 1997); eyes absent in specimens
observed but were described reddish in Li et al. (1997). Measurements of body
length and width are as follows (in pm). Semi-engorged body length 376522,
width 243-389.

Gnathosoma. Gnathosomal base evenly punctate, with a pair of pectinate setae;
cheliceral base sparsely punctate; cheliceral blade with tricuspid cap. Galeal setae
nude; fPp = N/N/NNN/4B, with one blunt solenidion; palpal claw 3-pronged.

Scutum. Similar to bird face in shape; evenly punctate. Lateral margins smooth;
wavy in some specimens. SD/PW = 1.73-2.07. SB/PL. Scutum lack of AM but
with 2 ALs and 2 PLs which are finely branched and tapering to apex. SN globose

with spikes on surface. Standard measurements of scutum are given in Table 36.

Idiosomal Setae. HS and DS similar to PL, finely branched; DS 35-43 in number
(including HS), arranged in 4H, 8, 8 (7), 2 (6), 6 (5), 6 (4~5), 2 (3-4), (2), (2); ST
2-2, finely branched; venter with 6-9 ventro-humeral setae (left: 3—5; right: 3—4);
VS 42-53 in number, with 27-33 preanal setae similar to ST but shorter, and 14-21
postanal setae similar to DS. NDV = 82-93. Measurements of idiosomal setae are
as follows (in um). HS 25-31; medial setae of first post-humeral row 27-31; VS
(pre) 15-18; VS (post) 23-27.

Legs. 7-6-6 segmented, with a pair of claws and a slender empodium. Coxae setae

1-1-1; coxae evenly punctate. Ip 525-606 um. All segments with various numbers



of branched setae (B).

Leg I. 173-208 um; coxa 1B; trochanter 1B; basifemur 1B; telofemur 5B; genu
4B, 2 genualae and 1 microgenuala; tibia 8B, 2 tibialae and 1 microgenuala; tarsus
23B, with 1 central tarsala, 1 microtarsala, 1 pretarsala, nude subterminala and
parasubterminala.

Leg II. 158—183 um; coxa 1B; trochanter 1B; femur 5B; genu 3B, with 1 genuala;
tibia 6B, with 2 tibialae; tarsus 16B, with 1 central tarsala, 1 microtarsala and 1
pretarsala.

Leg II. 193-215 um; coxa 1B; trochanter 1B; femur 4B, with 1 nude ventral
femorala; genu 3B, with 1 genuala; tibia 6B; tarsus 16B.

SIF = 4B-N-3-2110.0000.

Table 36. Standard measurements (in um) of Walchia (Walchia) pacifica larval scutum.

Specimen AW PW SB ASB PSB SD PP AP AL PL SN PS

Mean of 14 specimens 36 39 29 21 53 73 37 36 26 31 26x13 18
Observed range
Min. 34 36 27 19 49 68 34 34 23 28 25x12 16

Max. 40 44 31 23 56 78 40 38 29 34 28x15 19

Specimens Examined. HSINCHU COUNTY: 2 larvae (IW0038-3-1, IW0038-4-
1), Chienshih, Chiale ( #1785 A B2 LEHT ), 15 July 2008, ex Bandicota indica,
male. NANTOU COUNTY: 1 larva (8078-1-1), Puli, Neipu ( E5$% 543/ B $A N I8
£), 30 Aug. 2001, ex Bandicota indica, male; 2 larvae (8086-1-1, 8086-3-1), Puli,
Chingshin ( BB EEBEH E ), 17 Oct. 2001, ex Bandicota indica, female;
1 larva (8080-1-1), Kuohsing, Peikang ( B3 #% 52 B4 #4£ 48 4t /& 47 ), 30 Aug. 2001,
ex Bandicota indica, male. TAINAN CITY: 4 larvae (IW0013-2-1, IW0013-3-1,
IW0013-4-3, IW0013-6-2), Kuantien (& 8 M B H[E ), 17 June 2007, ex Rattus
losea, female. HUALIEN COUNTY: 1 larva (7808-1-1), Yuli, Kaoliao ( {638 &
BHEESEE), 18 Oct. 2000, ex Bandicota indica, female; 1 larva (8038-2-1), same
locality, 13 June 2001, ex Bandicota indica, male; 2 larvae (7955-3-1, 7955-5-1),
Fuli, Tungli ( {E3ESRE E4FEREHT ), 5 Jan. 2001, ex Bandicota indica, female.

Distribution. China and Taiwan (new record) (Li et al., 1997).

Remarks. Walchia (W.) pacifica most closely resembles W. (W.) fragilis Schluger,
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1955, and it can be distinguished from the latter mainly by the differences in length
of idiosomal setae (W. (W.) fragilis in parenthesis): PL 31 pm in average; HS 25-31
um; DS 27-31 um (PL 39 pm; HS 30-37 um; DS 32-36 um).

Biology. Walchia (W.) pacifica is recorded from many provinces in China (Fuchien,
Kuangtung, Kuanghsi, Chianghsi, Chechiang, Hunan, Chiangsu, Shanghai,
Yunnan...). In Fuchien Province, W. (W.) pacifica is collected more in mountains
than in coastal areas, and occurring mostly in summer and autumn (Li et al., 1997).
In Taiwan, W. (W.) pacifica can be collected from all parts of Taiwan (except

northern Taiwan).

Walchia (W.) pacifica is mainly collected from rodents, including Apodemus
agrarius, Bandicota indica, Niviventer confucianus, Rattus losea, R. norvegicus
and R. rattus (Wen, 1984e).

Medical Importance. Isolation of Orientia tsutsugamushi from Walchia (W.)
pacifica has been proven (Liu et al., 1999); natural infection in W. (W.) pacifica has
also been confirmed (Yang et al., 2000).



Fig. 38.  Walchia (Walchia) pacifica (Chen and Hsu, 1955) larva. A. phase contrast image of the
dorsal view; B. phase contrast image of the ventral view; C. dorsal and ventral view of the
larva; D. dorsal view of the gnathosoma; E. ventral view of the gnathosoma; F. idiosomal
setae; G. scutum. Scale: A, B, C=100 um; D, E, G =50 pm; F =25 pm.
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MChia (Walchia) parapacifica (Chen, Hsu

and Wang, 1956)

ﬂ;[ j( IIz 52'; /ﬂ&\ ﬁﬁ IEEL‘) % (Fig. 39; Table 37)

References.
Gahrliepia (W.) parapacifica Chen, Hsu & Wang, 1956: 150, fs. 6-10.
Walchia (W.) parapacifica Wen, 1984e: 298; Li, Wang & Chen, 1997: 460, f. 3-1-22.

Diagnosis of Larva. Scutum pentagonal, with 2 ALs and 2 PLs; lateral margins
nearly straight; AP < PP; PSB 4659 um; SD 63—78 um. SN globose with spikes
on surface. fPp = N/N/NNN/4B. DS 36—42 in number (including HS), arranged
in 2H, 6 (7), 6,2 (3), 6 (5), 6 (4), 4 (3), 4 (2-3), 2, (2); VS 46-62 in number, with
28-38 preanal setac and 18-27 postanal setac; NDV = 85-102. Coxae setae 1-1-1;

venter without ventro-humeral setae.

Description of Larva. (n = 16) Oval; size medium; body line concave behind leg
II1. Color milky white, with reddish eyes 2+2, anterior pair larger (Li et al., 1997).
Measurements of body length and width are as follows (in um). Unengorged body
length 299, width 213; semi-engorged body length 324460, width 225-335.

Gnathosoma. Gnathosomal base lightly punctate, with a pair of pectinate setae;
cheliceral base sparsely punctate; cheliceral blade with tricuspid cap. Galeal setae
nude; fPp = N/N/NNN/4B, with one blunt solenidion; palpal claw 3-pronged.

Scutum. Pentagonal; lightly punctate; lateral margins nearly straight. AP < PP; PSB
46-59 pm; SD 63-78 um; SD/PW = 1.45-1.91. SB/PL. Lack of AM but with 2
ALs and 2 PLs that are branched and tapering to apex. SN globose with spikes on
surface. Standard measurements of scutum are presented in Table 37.

Idiosomal Setae. DS 36—42 in number (including HS), arranged in 2H, 6 (7), 6,
2(3),6(5),6(4),4@3), 4 (2-3), 2, (2); similar to PL in shape. ST 2-2, branched;
lack of ventro-humeral setae between coxae Il and III; VS 46—62 in number, with
28-38 preanal setae similar to ST but shorter, and 18-27 postanal setae similar to
DS. NDV = 85-102. Measurements of idiosomal setae are as follows (in pm). HS
25-30; medial setae of first post-humeral row 26-29; VS (pre) 13—16; VS (post)
20-24.

Legs. 7-6-6 segmented, with a pair of claws and a slender empodium. Coxae
unisetose, lightly punctate. Ip 512-547 um. All segments with various numbers of
branched setae (B).

Leg I. 181-193 pum; coxa 1B; trochanter 1B; basifemur 1B; telofemur 5B; genu



4B, 2 genualae and 1 microgenuala; tibia 8B, 2 tibialae and 1 microgenuala; tarsus
23B, with 1 central tarsala, 1 microtarsala, 1 pretarsala, nude subterminala and
parasubterminala.

Leg II. 153-166 um; coxa 1B; trochanter 1B; femur 5B; genu 3B, with 1 genuala;
tibia 6B, with 2 tibialae; tarsus 16B, with 1 central tarsala, 1 microtarsala and 1
pretarsala.

Leg III. 176—-193 um; coxa 1B; trochanter 1B; femur 4B, with 1 nude ventral
femorala; genu 3B, with 1 genuala; tibia 6B; tarsus 16B.

SIF = 4B-N-3-2110.0000.

Table 37. Standard measurements (in pm) of Walchia (Walchia) parapacifica larval

scutum.

Specimen AW PW SB ASB PSB SD PP AP AL PL SN PS

Mean of 16 specimens 31 41 25 18 52 70 37 33 22 25 25x13 18
Observed range
Min. 29 37 23 16 46 63 32 30 20 23 23x12 15

Max. 33 45 27 20 59 78 44 37 25 28 28x13 19

Specimens Examined. PINGTUNG COUNTY: 4 larvae (IW0035-2-1, IW0035-3-
1, IW0035-4-3, IW0035-6-1), Kaoshu, Kaomei Bridge ( RSS2 a4l = AXHB ),
20 June, 2008, ex Bandicota indica, male. HUALIEN COUNTY: 2 larvae (7778-
1-1, 7778-4-1), Fuli, Tungli ( LS E B EEH ), 15 Aug. 2000, ex Niviventer
coninga, male; 1 larva (7785-1-1), Juisui, Hokang ( {53 S I 4082 A7), 17
Aug. 2000, ex Rattus losea, male; 4 larvae (7804-1-1, 7804-3-1, 7804-4-1~2), same
locality, 18 Oct. 2000, ex Rattus losea, female; 1 larva (7807-3-1), same locality
and date, ex Bandicota indica, male; 1 larva (7854-1-1), same locality, 21 Dec.
2000, ex Rattus losea, male; 1 larva (7834-4-1), Yuli, Kauliao ({E3ES2 EEHES
8 ), 20 Dec. 2000, ex Rattus losea, male; 2 larvae (7995-1-1, 7995-5-1), same
locality, 2 May 2001, ex Rattus losea, female.

Distribution. China and Taiwan (new record) (Li et al., 1997).

Remarks. Walchia (W.) parapacifica most closely resembles W. (W.) kritochaeta
(Traub and Evans, 1957), and it can be distinguished from the latter by the
following features (W. (W.) kritochaeta in parentheses): PSB 46-59 um; SD 63-78
pm (PSB 40-45 um; SD 57-62 um); AP < PP (AP > PP); DS usually arranged in
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2H, 6, 6,2... (2H, 6, 6, 4...).

Biology. Similar to W. (W.) pacifica, W. (W.) parapacifica is recorded from many
provinces in China (Fuchien, Kuangtung, Kuanghsi, Chianghsi, Chechiang, Hunan,
Yunnan...). In Fuchien Province, W. (W.) pacifica is collected more in mountains
than in coastal areas; more in hills than in plains, and occurring mostly in summer
and autumn (Li et al., 1997).

Walchia (W.) parapacifica is mainly collected from the conchal fossa of
rodents, including Apodemus agrarius, Bandicota indica, Niviventer coninga,

Rattus flavipectus, R. losea, R. norvegicus and R. rattus (Wen, 1984e).

Medical Importance. Unknown.



Fig. 39. Walchia (Walchia) parapacifica (Chen, Hsu and Wang, 1956) larva. A. phase contrast
image of the dorsal view; B. phase contrast image of the ventral view; C. dorsal and ventral
view of the larva; D. dorsal view of the gnathosoma; E. ventral view of the gnathosoma; F.
idiosomal setae; G. scutum. Scale: A, B, C =100 um; D, E, G =50 pm; F =25 pum.
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MChia (Walchia) xishaensis znao, Tang

and Mo, 1986

IR g ==
787 5 5 75 05 (Fig. 40; Table 38)
References.
Walchia (W.) xishaensis Zhao, Tang & Mo, 1986: 96, fs. 1-6; Li, Wang & Chen, 1997:
466, f. 3-1-31.

Diagnosis of Larva. Scutum pentagonal, with 2 ALs and 2 PLs; PW > AW; AP >
PP; PSB 3240 um; SD 49-58 um. SN globose with spikes on surface. fPp = N/N/
NNN/4B. DS 32-40 in number (including HS), arranged in 2H, 6, 6, 2, 6 (5), 4 (5-6),
4 (5), 4 (2-3), (2-3), (1-2); VS 44-56 in number, with 24-30 preanal setac and 17-26
postanal setae; NDV = 77-90. Coxae setae 1-1-2; venter without ventro-humeral setae.

Description of Larva. (n = 14) Oval; size small to medium; body line concave
behind leg I1I. Color white or pale yellow (Li et al., 1997); eyes 1+1. Measurements
of body length and width are as follows (in pm). Unengorged body length 290,
width 189; semi-engorged body length 376436, width 260-322.

Gnathosoma. Gnathosomal base lightly punctate, with a pair of pectinate setae;
cheliceral base sparsely punctate; cheliceral blade with tricuspid cap. Galeal setae
nude; fPp = N/N/NNN/4B, with one blunt solenidion; palpal claw 3-pronged.

Scutum. Pentagonal; evenly punctate. PW significantly longer than AW; AP > PP;
PSB 32-40 pm; SD 49-58 um; SD/PW = 1.18-1.47. SB/PL. Lack of AM but with
2 ALs and 2 PLs that are branched and tapering to apex. SN globose with spikes on
surface. Standard measurements of scutum are presented in Table 38.

Idiosomal Setae. DS 3240 in number (including HS), arranged in 2H, 6, 6, 2, 6
(5), 4 (5-6), 4 (5), 4 (2-3), (2-3), (1-2); posterior half arranged more disordered.
DS similar to PL in shape. ST 2-2, finely branched; lack of ventro-humeral
setae between coxae Il and III; VS 44-56 in number, with 24-30 preanal setae
similar to ST but shorter, and 17-26 postanal setae similar to DS. NDV = 77-90.
Measurements of idiosomal setae are as follows (in pm). HS 25-28; medial setae
of first post-humeral row 24-28; VS (pre) 13—16; VS (post) 19-23.

Legs. 7-6-6 segmented, with a pair of claws and a slender empodium. Coxae
unisetose, lightly punctate. Ip 458-512 um. All segments with various numbers of
branched setae (B).

Leg I. 161-181 pm; coxa 1B; trochanter 1B; basifemur 1B; telofemur 5B; genu

4B, 2 genualae and 1 microgenuala; tibia 8B, 2 tibialae and 1 microgenuala; tarsus



23B, with 1 central tarsala, 1 microtarsala, 1 pretarsala, nude subterminala and
parasubterminala.

Leg II. 134-151 um; coxa 1B; trochanter 1B; femur 5B; genu 3B, with 1 genuala; tibia
6B, with 2 tibialae; tarsus 16B, with 1 central tarsala, 1 microtarsala and 1 pretarsala.
Leg III. 163—186 um; coxa 1B; trochanter 1B; femur 4B, with 1 nude ventral
femorala; genu 3B, with 1 genuala; tibia 6B; tarsus 16B.

SIF = 4B-N-3-2110.0000.

Table 38. Standard measurements (in um) of Walchia (Walchia) xishanesis larval scutum.

Specimen AW PW SB ASB PSB SD PP AP AL PL SN PS

Mean of 14 specimens 27 40 24 17 36 54 21 33 21 24 25x13 18
Observed range
Min. 26 38 22 16 32 49 17 30 20 22 23x12 17

Max. 28 44 26 19 40 58 24 34 25 25 26x14 19

Specimens Examined. HUALIEN COUNTY: 1 larva (7776-2-1), Fuli, Tungli
(TEESZEBHEER), 15 Aug. 2000, ex Rattus losea, male; 5 larvae (7778-1-
2, 7778-2-1, 7778-3-1, 7778-4-2, 7778-5-1), same locality and date, ex Niviventer
coninga, male; 2 larvae (7784-1-1, 7784-2-1), Yuli, Kauliao ({6 EZ ERESE
&), 16 Aug. 2000, ex Rattus losea, male. TAITUNG COUNTY: 1 larva (8537-38-
1-1), Lanyu, Tungching ( & ER S4B B EIEHT ), 6 Sept. 2006, ex Rattus losea,
female; 4 larvae (9286-87-1-1, 9286-87-2-1, 9286-87-5-1~2), Peinan, Pinlang ( &
HREZEBERMAIEFAMN), 11 June 2009, ex Rattus losea, female; 1 larva (9292-2-1),

same locality and date, ex Rattus losea, male.
Distribution. Paracel Islands and Taiwan (new record) (Li et al., 1997).

Remarks. Walchia (W.) xishaensis most closely resembles W. (W.) chinensis (Chen
and Hsu, 1955), but it can be distinguished from the latter by the following features
(W. (W) xishaensis in parentheses): PW > AW; PW 40 um in average (PW ~ AW;
PW 31 pm in average); eyes 1+1 (2+2).

Biology. Walchia (W.) xishaensis is found in Paracel Islands and eastern parts of
Taiwan, including Green Island, and is collected from the conchal fossa of rodents

(Niviventer coninga, Rattus exulans, R. losea, R. norvegicus) (Li et al., 1997).

Medical Importance. Unknown.
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Fig. 40. Walchia (Walchia) xishaensis Zhao, Tang and Mo, 1986 larva. A. phase contrast image of
the dorsal view; B. phase contrast image of the ventral view; C. dorsal and ventral view
of the larva; D. dorsal view of the gnathosoma; E. ventral view of the gnathosoma; F.
idiosomal setae; G. scutum. Scale: A, B, C =100 um; D, E, G =50 pm; F =25 pm.




Family Leeuwenhokiidae womersiey, 1944
HI bt

Subfamily Leeuwenhokiinae womersiey, 1944
HI| EtmEn

Diagnosis. Scutum with 2 AMs and/or an anteromedian projection; legs 6-6-6
segmented.

Genus Odontacarus rwing, 1929
e EnE

Type species. Trombicula dentata Ewing, 1925.

Diagnosis. Size medium to large; scutum with an anteromedian projection; AMs,
ALs and PLs all in pairs. SN flagelliform, with or without branches. All legs
6-segmented; leg 111 usually with one tarsala.
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Odontacarus majesticus (Chen and Hsu, 1955)
E E%% % (Fig. 41; Table 39)

References.

Acomatacarus majesticus Chen & Hsu, 1955: 131, f. 70.

Odontacarus (Tarsalacarus) majesticus Vercammen-Grandjean, 1968: 121.
Odontacarus (Tarsalacarus) yosanoi majesticus Wen, 1984e: 324.
Odontacarus majesticus Li, Wang & Chen, 1997: 524, f. 4-1-4.

Diagnosis of Larva. Scutum close to pentagon, with an anteromedian projection
and posterior margin curvedly extended. AM, AL and PL all in pairs. SB-PL. SN
long flagelliform, without branches. fPp = B/B/BBB/7B. DS 82-92 in number
(including HS); VS 73-87 in number, with 3445 preanal setae and 39—45 postanal
setac. NDV = 155-178. Leg III with one tarsala.

Description of Larva. (n = 9) Live larva white (Li et al., 1997). Long-oval in
shape, body line slightly curved inward behind leg III; size large. Measurements
of body length and width are as follows (in pm). Semi-engorged body length 401—
562, width 243-319. Eyes 2+2, located on ocular platelets; anterior pair larger.

Gnathosoma. Gnathosomal base sparsely punctate, with a pair of short and brush-
like setae; cheliceral base lightly punctate; cheliceral blade with tricuspid cap.
Galeal setae branched; fPp = B/B/BBB/7B; palpotarsus with blunt solenidion;
palpal claw 2-pronged.

Scutum. Close to pentagon, with an anteromedian projection; anterior margin
convex; lateral margins slightly curved inward; posterior margin circularly
extended outward; scutum lightly punctate. PW/AP = 2.81-3.24; PW/SD = 1.41—
1.51. SB-PL. All AMs, ALs and PLs are in pairs. PL > AM > AL, and all are finely
and shortly branched and tapering to apex. SN long and thin flagelliform, without
any branches and tiny spikes. Standard measurements of scutum are presented in
Table 39.

Idiosomal Setae. DS 82-92 in number (including HS), with indistinct HS;
DS usually arranged disorderly: 12 (11, 14), 8 (9-10), 8 (6-7, 9-10)...; DS
similar to PL: shortly branched and tapering to apex. ST one pair, finely
branched; VS 73—-87 in number, with 34—45 preanal setae, which are thin and
short, and 39-45 postanal setae which are similar to posterior half of DS.
NDV = 155-178. Measurements of idiosomal setac are as follows (in pum).



HS 61-81; medial setae of first post-humeral row 42—-47; VS (pre) 30-35; VS
(post) 39—-46.

Legs. All 6-segmented, with a pair of claws and a slender empodium. Coxa I with
2 branched setae, others unisetose. Ip 928-980 um. All segments with various
numbers of branched setae (B).

Leg I. 319-347 um; coxa 2B; trochanter 1B; femur 6B; genu 4B, 2 genualae and 1
microgenuala; tibia 9B, 2 tibialae and 1 microgenuala; tarsus 23B, with 1 central
tarsala, 1 microtarsala, 1 pretarsala, nude subterminala and parasubterminala.

Leg II. 285-303 um; coxa 1B; trochanter 1B; femur 6B; genu 4B, with 1 genuala;
tibia 6B, with 2 tibialae; tarsus 16B, with 1 central tarsala and 1 pretarsala.

Leg I1I. 317-349 um; coxa 1B; trochanter 1B; femur 4B; genu 4B, with 1 genuala;
tibia 6B, with 1 tibiala; tarsus 15B, 1 tarsala.

SIF = 7B-B-2-2111.0000.

Table 39. Standard measurements (in um) of Odontacarus majesticus larval scutum.

Specimen AW PW SB ASB PSB SD AP AM AL PL SN PS

Mean of 9 specimens 71 83 26 36 21 57 28 52 52 75 77 29
Observed range
Min. 68 81 25 32 19 54 26 50 49 72 72 27

Max. 73 87 27 37 23 60 29 55 56 79 88 30

Specimens Examined. KINMEN COUNTY: 1 larva (7386-3-1), Kincheng,
Hsiaokukang ( <& P9 582 < 3 $H/\ TH @ ), 14 Feb. 2000, ex Rattus losea, male; 3
larvae (7641-5-2~3, 7641-6-2), same locality, 12 June 2000, ex Rattus tanezumi,
male; 5 larvae (7433-1-1~2, 7433-2-1~3), Kinning, Lake Hou ( P9 2405
8 ), 16 Feb 2000, ex Rattus losea, male.

Distribution. China and Taiwan (Wen, 1984e¢; Li et al., 1997; Wang et al., 2004).

Remarks. Odontacarus majesticus most closely resembles O. yosanoi (Fukuzumi
and Obata, 1953) in Japan and China, and it can be distinguished from the latter
by the number of prongs on palpal claw (O. yosanoi in parenthesis): 2-pronged
(4-pronged) (Fukuzumi & Obata, 1953).

Biology. Odontacarus majesticus is widespread across China, and various hosts are




recorded, including rodents (Rattus losea, R. norvegicus, R. rattus, R. tanezumi),
shrew (Suncus murinus), domestic rabbit, carnivores (Canis familiaris, Felis
domesticus), goat and pig (Wen, 1984e).

Medical Importance. Natural infection of Orientia tsutsugamushi in Odontacarus

majesticus has been proven (Chen & Hsu, 1955).
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Fig. 41. Odontacarus majesticus (Chen and Hsu, 1955) larva. A. phase contrast image of the dorsal
view; B. phase contrast image of the ventral view; C. dorsal and ventral view of the larva;
D. dorsal view of the gnathosoma; E. ventral view of the gnathosoma; F. idiosomal setae; G.
scutum. Scale: A, B, C =100 um; D, E, G =50 um; F = 25 pm.
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