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ABSTRACT: Two new species of oribatid mites (Acari: Oribatida) Aokiella xuansoni sp. nov. Vu,
Ermilov et Dao (Carabodidae) and Papillacarus benenensis sp. nov. Vu, Ermilov et Dao (Lohmanniidae
Berlese, 1916), are described. Both are based on adult specimens and collected in the soil ecosystem, from
the Xuan Son National park, province of Phu Tho and from the Ben En national park, Thanh Hoa
province, Vietnam.

Aokiella xuansoni sp. nov. is recognized by the small size of body, the surface of body with large and
small foveolae; the straight, thickish, interiorly directed two pairs of setae (c/ longer than ¢2); the rather
short setae da and la, which obviously not reaching bases of setae dm and /m, respectively.

Papillacarus benenensis sp. nov. is recognized by the large size of body; the surface of body with
reticulate sculpturing; rostrum undulate; prodorsal setaec long, slightly thickened proximally,
conspicuously ciliate on both sides; sensilli with 15 long, pectinate branches; one pair of medially
incomplete transversal bands; notogaster with 18 pairs of long, conspicuously ciliate setae; posterior half
of notogaster strongly neotrichous (more than 50 pairs of small, branched setae); genital setae
heterogeneous; epimeres neotrichous (setal formula: 10-9-5-4).

Keywords: Acari, Oribatida, Aokiella, Papillacarus, new species, soil ecosystem, Xuan Son, Ben En,

national park, Vietnam.

Vietnam is a highly interesting region in
zoogeographical aspect. Principally the whole
country is in the Oriental region. However there
is a differentiation between the northern and
southern parts of the country and even between
different sub-regions of the northern and the
southern parts [16, 17]. Oribatid mites are one
of the richest acarine groups in the soil
ecosystem. The oribatid fauna of Vietnam was
first studied by Balogh and Mahunka (1967). In
the 1970-1980's investigation on oribatid fauna
of Vietnam had been studied more actively, with
the works of Rajski and Szudrowicz (1974), Vu
and Nguyen (1982), Golosova (1984), Vu
(1984), Vu et al. (1985, 1987), Jeleva and Vu
(1987), Tsonev and Vu (1987), Vu and Jeleva
(1987), Nguyen and Vu (1988), Mahunka
(1987, 1988, 1989).
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In the last years, studied have been done
onthe faunal composition, population density,
spatial and vertical distribution of soil oribatids
in Vietnam. However these studies are still not
enough for such very rich group of soil
microarthropods, especially in the aspect of
their species biodiversity. Vu in his recent
general work (2007) introduced an oribatid
fauna of Vietnam with 150 known species. It is
a very few number in comparison with the real
one of oribatid species that may exist in a
diversitified nature of the country.

Aokiella is a very small genus of the oribatid
mite family Carabodidae that was proposed by
Balogh and Mahunka (1967) with Aokiella
florens Balogh et Mahunka as type species.
Currently, the genus comprises 2 named species.
Both species are restricted to geographical



distribution: Aokiella florens has been found
only in Vietnam [3, 17] and Aokiella rotunda
Hammer, 1979 is known only from the very
distant islands of Java and Sri Lanka. Subias
(2009) considered Aokiella as a subgenus of
Odontocepheus Berlese, 1913, but since he
presented no supporting information for this
change we recognize the original generic rank.

Papillacarus (=Vepracarus) is a genus of
the family Lohmanniidae (Balogh 1961, Balogh
& Balogh, 1987) that was proposed by Kunst
(1959) with Lohmannia murcioides aciculata
Berlese, 1913 as type species. Currently, it
genus comprises about 25 named species [11],
the majority of which (17 species) have
restricted geographical distribution. For the
Vietnamese fauna this genus has been recorded
with 3 species namely P. aciculatus (Berlese,
1905), P. arboriseta Vu et Jeleva, 1987 and P.
undirostratus Aoki, 1964 [15, 17].

In the present work, we propose and
describe a new species of each mentioned genus
collected from Vietnam, based on adult
specimens. This is the first paper of our works in
which we will describe a new oribatid species
among the rich materials obtained from
Vietnam.

I. MATERIALS AND METHODS
1. Study Area

Ben En National Park was established in
1992, by the Decision No. 33/CT of the
Vietnamese Prime Minister. Its ttotal area is
16,634 ha including 8,544 ha of natural forest.
This national park is moderately important for
the conservation of biodiversity. It protects one
of the few surviving areas of lowland evergreen
forest in north-central Vietnam. Much of the
wildlife found here has been categorized as
endangered or rare. It spans across Nhu Xuan
and Nhu Thanh districts, 36 km South-West of
Thanh Hoa city, Thanh Hoa province. The
coordinates are 19°31°-19°40° N and 105°23’-
105°35” E. The park is surrounded by hills and
mountains, ranging from 20 to 500 m above see
level, with most area being below 200 m. The
annual average temperature is 23.1°C and the
average humidity is 85%.

The forested area of Xuan Son was included

in Decision Number 194/CT by the Vietnamese
Chairman of the Council of Ministers, in 1986.
Its status was revised from nature reserve to
national park in April of 2002. At present the
Xuan Son national park occupies an area 15,048
ha including a strict protection area of 11,148
ha. Xuan Son national park is located in Thanh
Son district, Phu Tho province, northern
Vietnam. It is located on 21°03’-21°12° N.
latitude and 104°51°-105°01 E. longitude. The
park borders Hoa Binh and Son La provinces.
About 40% of the total land area is over 700 m
in elevation. A soil mountain, i.e. the low one
without rocky outcroppings, runs along the
northeast at an elevation of from 600-700 m.
The native vegetation types at Xuan Son are
lowland and lower montane evergreen forest,
and lowland and lower montane limestone
forest. The predominant soil type in the study
region is feralite (acrisols), developed from
sediments and limestone. The study area is
covered with trees, shrubs and herbs mainly of
families Fagaceae, Sapotaceae, Magnoliaceae,
Aceraceae, FEricaceae, Theaceae, Lauraceae.
The studied habitats are slightly disturbed,
exhibit high plant biodiversity, and contain a
litter layer of about 5 cm deep. These habitats
are actually natural and human-impacted
forests. Average annual temperature in this
region is ca. 22.5° C, average annual rainfall is
ca. 1,826 mm and the average humidity is ca.
86% [16].

2. Study technics

The locality and habitat characterization of
the Aokiella xuansoni sp. nov. Vu, Ermilov et
Dao and Papillacarus benenensis sp. nov. Vu,
Ermilov et Dao are given in the "material
examined" section.

Specimens were studied in lactic acid,
mounted on temporary cavity slides for the
duration of the study. Body length was
measured in lateral view, from the tip of the
rostrum to the posterior edge of the ventral
plate, to avoid discrepancies caused by different
degrees of notogastral distension. Notogastral
length was also measured in lateral view, from
anterior to posterior edge; notogastral width
refers to the maximum width in dorsal aspect.
Length of body setae was measured in lateral
aspect. For Papillacarus terminology used in
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this paper follows Grandjean (1950).
II. RESULTS

1. Aokiella xuansoni sp. nov. Vu, Ermilov et
Dao (Fig. 1)

Holotype: Holotype (female) is deposited in
the collection of the Zoological Institute of
Russian Academy of Sciences, St. Peterburg,
Russia.

Paratype: Paratypes (4 specimens), two are
deposited in the collection of the Center for
Biodiversity Resources Education &
Development (CEBRED), Hanoi national
University of Education, Vietnam; and two - in
the collection of the Zoological Institute of
Russian Academy of Sciences, St. Peterburg,
Russia.

Type locality: Ben En national park, Thanh
Hoa province, central Vietnam and Xuan Son
national park, Phu Tho province, northern

Vietnam.

Diagnosis: With characters of Aokiella that
was proposed by Balogh and Mahunka (1967),
and summarized by Balogh and Balogh (1992).
The new species is recognized by the small sizes
of body, the surface of body with large and
small foveolae; the straight, thickish, interiorly
directed two pairs of setae (c, longer than c,);
the rather short setae da and la, of with
obviously do not reach bases of setae dm and
Im, respectively.

Description: Measurements and form of
body. Holotype: body length 291, length of
notogaster 180, width of notogaster 123;
paratype: body length 287; length of notogaster
176; width of notogaster 123. This species is
smallest in genus (body length 373 - for
Aokiella florens, body length 310 - for Aokiella
rotunda). Body elongate, more than twice as
long as wide; typical form for carabodoid mites.

Fig. 1. Aokiella xuansoni sp. nov. Vu, Ermilov et Dao (leg removed)
A. dorsal view; B. ventral view.

Integument. Body color brown. Surface of
body with thick cerotegument, roughened by
minute granules. Surface of prodorsum with
several large (maximum diameter 12) and
smaller foveolae. Surface of notogaster with
dense foveolae (maximum diameter 4).
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Prodorsum. Roughly triangular in outline,
occupying about 2/5 of total body length.
Rostrum weakly rounded in dorsal view.
Lamellae long, wide, slightly converging.
Rostral setae (ro0) 20 in length, smooth, directed
anteromediad. Lamellar setae (/e) hardly longer



(24 in length), thicker, barbed. Interlamellar
setae (in) broken or absent in both specimens
(only alveoli are present), originating in basal
half of lamellae. Sensilli (ss) 41 in length,
apically incrassate, resembling a flower-bud.
Bothridia funnel-shaped, with large opening
directed posterolaterally.

Notogaster. About 1.3 times as long as

wide. Anterior margin truncate, posterior
margin rounded. With anterolateral hardly
visible shoulder (S#). Fifteen pairs of

notogastral setae, all visible in dorsal view.
Anterior part with two pairs (c¢,, ¢,) straight,
thickish, anteriorly directed; ¢, longer than c,.
Six pairs of notogastral setae (dm, Im, dp, Ip, h,,
h,) longest, setiform, curved, located in group
on posterior half of notogaster. Setae da and la
shorter than those in group, straight, sometimes
weakly curved; la little longer than da; their
ends obviously do not reach bases of setae dm
and /m. respectively. Setae /a and small setae c;

located on humeral corner of notogaster. Four
pairs posteromarginal setae (h,, p,-p;) very
short, thickish, spiniform. Lyrifissure and
opisthosomal gland opening not found.

Gnathosoma. Subcapitulum  diarthric.

Details were not studied.

Epimeral region. Epimeral setal formula: 2-
1-3-3; setae minute. Apodemes 4 (Apo 4)
complete. Pedotectum I well developed, large.

Anogenital  region.  With  irregularly
polygonal sculpturing. Genital and anal plates
with reticulate pattern (cells very small, oblong).
Posterior median margin of anal plates with
acute, spiniform, chitinous processes. Two pairs
of anal setae, three pairs of adanal setae, one
pair of aggenital setae, five pairs of genital
setae. All setae minute, located as in other
species of genus.

Legs. Tarsi with one claw. Details were not
studied.

Table 1
Morphological differences of described species of genus Aokiella*
Aokiella xuansoni sp. . .
Character nov p Aokiella florens Aokiella rotunda
Surface of With several large and With numerous small
Punctuate
prodorsum smaller foveolae foveolae
Surface of With dense foveolae With dense foveolae With circularly arranged
notogaster structures
Thickish: shorter than No thlcklsh; length as in | No thlcklsh; length as in
. setae in centrodorsal | setae in  centrodorsal
Form and setae in centrodorsal . .
. posterior part of | posterior part of
length of setae | posterior part of ) )
) notogaster; ¢, and ¢, of | notogaster; ¢, and ¢, of
c;and ¢, notogaster; ¢, longer | . i . .
than ¢ identical length | identical length
2 approximately approximately
Rather  short; short§r Rather long; length as in | Rather long; length as in
than setae in . .
. setae in centrodorsal | setae in centrodorsal
centrodorsal  posterior . .
Length of da .. .| posterior part of | posterior part of
part of notogaster; their . . ) .
and la . notogaster; their ends | notogaster; their ends
ends obviously do not
reach the bases of setac | reach the bases of setae
reach the bases of setae
dm and Im dm and Im
dm and Im

Notes: *. Data for Aokiella florens from Balogh et Mahunka (1967); data for Aokiella rotunda from Hammer

(1979).

Etymology: This species is named following
the name of one of a very beautiful national
parks distributed in northern Vietnam where the
species was obtained.

Habitat: Ben En national park, Thanh Hoa
province, central Vietnam: altitude of about 200
m above see level; from natural forest, in forest
litter covering the soil surface (1 specimen) and
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in the soil surface layer of 0-10 cm (1) and from
Human-impacted forest, in the soil layer of 11-
20 cm (1), on July 15, 2008; and from Human-
impacted forest, in the soil layer of 11-20 cm
(1), January 10, 2009; Xuan Son national park,
Phu Tho province, northern Vietnam: altitude of
about 300-400 m above sea level, Human-
impacted forest, in the soil layer of 11-20 cm
(1), April 22, 2005.

Distribution: Until this moment it is
recorded only in Vietnam; probably endemic.

Remarks: Aokiella xuansoni sp. nov. Vu,
Ermilov et Dao is easily distinguishable from
other species of Aokiella by the surface pattern
of the prodorsum and notogaster, the form and
length of setae ¢, and c,, and the length of setae
da and la (see table 1).

2. Papillacarus benenensis sp. nov.
Ermilov et Dao (fig. 2)

Holotype: Holotype is deposited in the
collection of the Zoological Institute of Russian
Academy of Sciences, St. Peterburg, Russia.

Vu,

Paratype: Paratype (2 specimens) are
deposited in the collection of the Center for
Biodiversity Resources Education &
Development (CEBRED), Hanoi National
University of Education, Vietnam, 136 Xuan
Thuy Rd., Cau Giay, Vietnam; and in the
collection of the Zoological Institute of Russian
Academy of Sciences, St. Peterburg, Russia.

Type locality: Ben En national park,
province of Thanh Hoa, central Vietnam; and
Xuan Son national park, Phu Tho province,
northern Vietnam.

Fig. 2. Papillacarus benenensis sp. nov. Vu, Ermilov et Dao (leg removed)
A. dorsal view; B. epimeral region; C. anogenital region.

Diagnosis: With characters of Papillacarus
that was summarized by Balogh and Balogh
(1992). The new species is recognized by the
large sizes of body; surface of body with
reticulate  sculpturing; rostrum  undulate;
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prodorsal setae long, slightly thickened
proximally, conspicuously ciliate on both sides;
sensilli with 15 long, pectinate branches; one
pair of medially incomplete transversal bands;
notogaster with 18 pairs of long, conspicuously



ciliate setae; posterior half of notogaster
strongly neotrichous (more than 50 pairs of

small, branched setae); genital setae
heterogeneous; epimeres neotrichous (setal
formula: 10-9-5-4).

Description: Measurements.  Holotype:

body length 664, length of notogaster 415,
width of notogaster 332. This species is longest
in genus With characteristic body shape for
lohmannioid mites; twice as long as wide.

Integument: Body color yellow. Surface of
all body with reticulate sculpturing, though only
weakly visible on prodorsum.

Prodorsum: Roughly triangular form,
occupying about 1/3 of total body Ilength.
Anterior margin of rostrum undulate. Length of
rostral setae 82, lamellar setae 94, interlamellar
setae 86; exobothridial setae exa 94 in length,
exp 118. All setae weakly thickened proximally,
conspicuously ciliate on both sides. Sensilli (ss)
82 in length, with 15 long, pectinate branches.
Bothridia funnel-shaped.

Notogaster: 1.25 times as long as wide. One
pair of incomplete transversal bands (S;)
observable between rows of setae ¢ and d. Light

elliptical cuticular area present near seta d,.
Posterior margin rounded. Setation both
heteromorphic and strong neotrichous. With 18
pairs of long setae, weakly thickened proximally
and conspicuously ciliate; length of centrodorsal
setae: f, > d, > e,=c,. Posterior half of notogaster
(posterior to setal row f) with more than 50 pairs
small, branched neotrichous setae on each side
(some broken, only alveoli present).

Gnathosoma. Details were not studied.

Epimeral region: Similar to that in other
species of genus. Epimeres neotrichous,
especially I and II; setal formula: 10-9-5-4.
Most setae thin, with long, thin ciliate. Six pairs
of setae longer, thicker. Median setae Ja, 4a
thin, smooth.

Anogenital region: Similar to that of other
species of genus, but length of setae differs.
Anal (two pairs) and adanal (four pairs) setae
long, weakly thickened proximally,
conspicuously ciliate. Ends of anal and adanal
setae well overreach insertion of next proximal
seta, respectively. Genital setae heterogeneous:
four lateral pairs long, six medial pairs shorter;
divided among two pairs of plates as typical for
genus.

Table 2

Morphological traits distinguishing Papillacarus benenensis from three similar species*

Character Papzllqcarus Papzllaca{”us Papillacarus Papzl{acarus
benenensis sp. nov. ogawai cruzae ramirezae

Length of body 664 245 488-560 469-545
(in pm)
Epimeral setal
formula (I-1V) 10-9-5-4 8-5-5-3 8-5-3-4 9-5-5-3
Transversal
bands on 1 pair absent absent absent
notogaster
Anal and
adanal setac long long short short
Genital setae long and short long and short short short
Rostral tooth not present not present not present present

Notes: *. Data for Papillacarus ogawai from Aoki (1965); data for Papillacarus cruzae and Papillacarus

ramirezae from Corpuz-Raros (1979).

Legs. Tarsi with 1 claw. Details were not
studied.

Etymology: This species 1is named
following the name of one of a very beautiful
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national parks distributed in northern-central
Vietnam where the species was obtained.

Habitat: Ben En national Park, province of
Thanh Hoa, central Vietnam: altitude of about
200m above see level, from Natural forest, in
the soil surface layer of 0-10cm, July 15, 2008
& January 10, 2009.

Xuan Son national Park, province of Phu
Tho, northern Vietnam: altitude of about 300-
400m above sea level, from Natural forest, in
the soil surface layer of 0-10cm, April 22, 2005.

Distribution: Until this moment it is
recorded only in Vietnam; probably endemic.

Remarks: The new species is most similar
to Papillacarus ogawai (Aoki, 1965),
Papillacarus cruzae Corpuz-Raros, 1979,
Papillacarus  ramirezae  (Corpuz-Raros,
1979) by sharing the morphology prodorsal,
notogastral and branched neotrichous setae.
However, P. benenensis is easily distinguishable
from these species by some morphological signs
(see table 2).
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HAI LOAI VE GIAP MOI (ACARI: ORIBATIDA) O VIET NAM
vU QUANG MANH, SERAEY G. ERMILOYV, PAO DUY TRINH

TOM TAT

Bai bdo mo ta hai loai ve gidp (Acari: Oribatida) méi cho khoa hoc 1a Aokiella xuansoni sp. nov. Vu,
Ermilov et Dao (Carabodidae) va Papillacarus benenensis sp. nov. Vu, Ermilov et Dao (Lohmanniidae).

Ca hai loai déu duoc mo ta trén co s& dac diém hinh thai clia céc cd thé trudng thanh, thu bit duoc trong
cdc nam 2008-2009, tr hé sinh thai dat cua vudon qudc gia Xuan Son, tinh Phdc Tho va vudn quéc gia Bén En,
tinh Thanh Héa, & dai cao 300-400 m so v6i mat nude bién; trong céc sinh canh rimg tu nhién va rimg nhan
tdc, trong tang tham 14 rimg phu trén mat dat, & 16p dat mac 0-10 cm va 16p dat sau 11-20 cm. Holotype cta
chiing dugc Iuu gitr tai bao tang Pong vat, thuoc vién Dong vat hoc, vién Han 1lam khoa hoc Lién bang Nga St.
Peterburg va Paratype ctua ching dugc Iuu gitt tai suu tap miu clhia Trung tam Da dang sih hoc (Cebred),
truong dai hoc Su pham Ha Noi, Viét Nam.

Loai méi Aokiella xuansoni sp. nov. Vu, Ermilov et Dao thudc ho Carabodidae C. L. Koch, 1836 c6 kich
thudc co thé nho, trong khoang 0,287-0,291 mm x 0,122-0,123 mm. Co thé loai mau nau sdm, bé mat dugc
bao phil g6 ghé bdi cdc hoa van dang tron, to va nhoé khéc nhau. Poi 16ng ¢ chia thiang phia truée, trong d6 c1
hoi dai hon ¢2; cdc 16ng da va la khd ngan, nén khong cham t6i phan goc cua long dm va Im.

Loai méi Papillacarus benenensis sp. nov. Vu, Ermilov et Dao thudc ho Lohmanniidae Berlese, 1916, c6
kich thudc co thé kha 16n, so véi nhing loai ciing giong khac, trong khoang 0,664-0,668 mm x 0,322-0,328
mm. Long se ¢6 phan than 16ng dai, phan dinh dang ban chdi mang khoang 15 nhénh long bén kha dai. BE mat
co thé dugc bao phu béi hoa van dang ludi, v6i cdc mat ludi dang bong ngo. Mang 18 doi long no, véi céc
phan nhdnh té bén nhd, dang cdy thong, cing vé6i cdc xuong kitin. Cong thic long cing nguc va bung
Epimera 14 10-9-5-4.

Ngay nhdn bai: 8-5-2010
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