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ABSTRACT. — A checklist of 26 species of tardigrades from Hainan Island is given in this paper. They
belong to two classes, three orders, four families and fifteen genera. Twenty-three species of tardigrades
were found in this present study. Twenty of them are new records for Hainan including seven new records
for China and two new to science. Calcarobiotus hainanensis, new species, differs from Calcarobiotus
(Calcarobiotus) digeronimoi Pilato, Binda & Lisi, 2004, by the presence of dentate lunulae on hind legs,
first macroplacoid drop-shaped instead of rod-shaped and first macroplacoid shorter than the third. It differs
from Calcarobiotus imperialis Abe & Takeda, 2000, mainly by lacking lateral spurs on claw basal portion
of the hind legs. Minibiotus wuzhishanensis, new species, differs from species with two macroplacoids in
the genus Minibiotus mainly by the cuticular sculpture on dorsal side of the body.

KEY WORDS. — Tardigrada fauna, taxonomy, Macrobiotidae, Calcarobiotus hainanensis, new species,

Minibiotus wuzhishanensis, new species, new record.

INTRODUCTION

Hainan Island, the second largest island of China, is located
in the northern part of the South China Sea (Fig. 1). The
investigation of tardigrade of Hainan Island has a long history.
In 1937, Rahm reported Minibiotusintermedius (Plate, 1889)
and Diphascon (D.) chilenense Plate, 1888, from Hainan
Island, but without any detailed locality (Rahm, 1936-1937a).
Another two species, Macrobiotus terricola MihelCit, 1949,
and Isohypsibius tuberculatus (Plate, 1889), were reported
from Jianfengling, Hainan by Yang in 1999. In this paper
authors report 23 species of Tardigrada (including seven
new records for China and two species new to science). All
species are listed here and a full list of all known species
from Hainan Island is also given. The two new species are
also described and figured in this paper.

MATERIALSAND METHODS

In the spring and early summer of 2007, the authors collected
over three hundreds moss samples from two localities in

Hainan Island (Mumianshan Mountain, Baisha County
and Five-Finger Mountain) (Fig. 1). Among these mosses,
twenty-three tardigrade species were found. All specimens
of these species are deposited at the College of Life Sciences
of Shaanxi Normal University, Xian, China.

Tardigrades were extracted from moss and mounted in
Hoyer’s medium. All measurements are given in micrometers
(um). Structures were measured only if their orientation was
suitable. Body length was measured from the anterior end
to the terminal end of the body not including of hind legs.
Buccal tube length and level of the stylet support insertion
point were measured according to Pilato (1981). The internal
diameter of the buccal tube near the level of the stylet support
insertion point were measured. Pt is the percent ratio of the
length of a given structure to the length of the buccal tube
measured from the mediodorsal transversal ridge of the buccal
armature to the base of the pharyngeal apophyses (Pilato,
1981). Observation and measurements were made using
phase contrast microscopy (PCM) (Leica DM LB2) and an
eyepiece micrometer. Photomicrographs and drawings were
made using PCM associated with a digital camera (Leica
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DFC Twain 6.1.1). A full list of 26 species of tardigrades
reported from Hainan Island is presented in Table 1.

Other abbreviations used in this paper are: PBL, primary
branch length; SBL, secondary branch length.
TAXONOMIC ACCOUNTS
HETEROTARDIGRADA Marcus, 1927
ECHINISCOIDEA Marcus, 1927

ECHINISCIDAE Thulin, 1928

Pseudechiniscus Thulin, 1911
Pseudechiniscus facettalis Petersen, 1951

Material examined. — Two specimens were collected from
Mumianshan Mountain, Baisha County.

Remarks. — This species was reported as a new record for
China from Yunnan Province (Yang, 2002). This is the first
report of this species from Hainan Island.

Pseudechiniscus suillus (Ehrenberg, 1853)

Material examined. — Nine specimens were collected from Five-
Finger Mountain and Mumianshan Mountain, Baisha County.

Remarks. — This species was reported as a new record
for China from Beijing Municipality, Hebei Province and
Guangdong Province (Rahm, 1936-1937a, b; 1937). This is
the first report of this species from Hainan Island.

Echiniscus Schultze, 1840

Echiniscus clevelandi Beasley, 1999

Material examined. — Ten specimens were collected from Five-
Finger Mountain and Mumianshan Mountain, Baisha County.
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Fig. 1. Localities of collecting samples in Hainan Island, Southern China.
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Table 1. Checklist of tardigrades from Hainan Island.

Taxa Locality Number
Heterotardigrada Marcus, 1927
Arthrotardigrada Marcus, 1927
Echiniscidae Thulin, 1928
Echiniscus Schultze, 1840
Echiniscus clevelandi Beasley, 1999" 1,2 10
Echiniscus duboisi Richters, 1902 2 5
Echiniscus limai da Cunha & do Nascimento Ribeiro, 1964" 1 2
Echiniscus perviridis Ramazzotti, 1959™ 1 2
Echiniscus tessellatus Murray, 1910™ 1,2 31
Echiniscus wendti Richters, 1903" 1 3
Pseudechiniscus Thulin, 1911
Pseudechiniscus suillus (Ehrenberg, 1853)" 1,2 9
Pseudechiniscus facettalis Petersen, 1951* 2 2
Bryodel phax Thulin, 1928
Bryodelphax sinensis Pilato, 1974" 1 3
Eutardigrada Richters 1926
Apochela Schuster, Nelson, Grigarick & Christenberry, 1980
Milnesiidae Ramazzotti, 1962
Milnesium Doyeére, 1840
Mil. katarzynae Kaczmarek, Michalczyk & Beasley, 2004” 1,2 3
Mil. tardigradum Doyere, 1840" 1,2 5
Parachela Schuster, Nelson Grigarick & Christenberry, 1980
Macrobiotidae Thulin, 1928
Calcarobiotus (Calcarobiotus) Dastych, 1993
Calcarobiotus digernimoi Pilato, Bind & Lisi, 2004™ 1 3
Calcarobiotus (Calcarobiotus) hainanensis, new species 1 4
Macrobiotus Schultze, 1834
Macrobiotus terricola Mihel€i¢, 1949 3™ ?
Minibiotus Schuster, 1980
Minibiotus fallax Pilato, Claxton & Binda, 1989™ 1 1
Minibiotus intermedius (Plate, 1889) 1,2 67
Minibiotus wuzhishanensis, new species 1,2 5
Hypsibiidae Pilato, 1969
Doryphoribius Pilato, 1969
Doryphoribius flavus (lharos, 1966) * 1,2 19
Doryphoribius doryphorus (Binda & Pilato, 1969) ™ 1 2
Biserovus Guidetti & Pilato, 2002
Biserovus xiae Li, Su & Yu, 2004" 1 4
Platicrista Pilato, 1987
Platicrista angustata (Murray, 1905) * 1 7
Itaquascon De Barros, 1939
Itaguascon umbellinae (De Barros, 1939) ™ 1 1
Hypsibius Ehrenberg, 1848
Hypsibius cf. dujardini (Doyeére, 1840) " 1 3
Isohypsibius Thulin, 1928
Isohypsibius tuberculatus (Plate, 1889) 3™ ?
Diphascon (Diphascon) Plate, 1889
Diphascon (Diphascon) chilenense Plate, 1888 ? ?
Diphascon (Adropion) Pilato, 1987
Diphascon (Adropion) scoticum Murray, 1905 1 2

“New record for Hainan Island, “New record for China, *“Data from Yang (1999).
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Remarks. — This species was reported as a new species from
Yunnan Province (Beasley, 1999). Cirrus B was sometimes
absent in specimens from Hainan but other characters
correspond well to the original description. This is a first
report of E. clevelandi beyond of its type locality.

Echiniscus duboisi Richters, 1902

Material examined. — Five specimens were collected from
Mumianshan Mountain, Baisha County.

Remarks. — This is a new record for China.

Echiniscus limai da Cunha &
do Nascimento Ribeiro, 1964

Material examined. — Two specimens were collected from Five-
Finger Mountain.

Remarks. — This species was reported as a new record for

China from Yunnan Province (Beasley & Cleveland, 1996).
This is the first report of this species from Hainan Island.

Echiniscus perviridis Ramazzotti, 1959

Material examined. — Two specimens were collected from Five-
Finger Mountain.

Remarks. — This species is a new record for China.

Echiniscus tessellatus Murray, 1910
Material examined. — Thirty-one specimens were collected
from Five-Finger Mountain and Mumianshan Mountain, Baisha

County.

Remarks. — This is a new record for China

Echiniscus wendti Richters, 1903

Material examined. — Three specimens were collected from Five-
Finger Mountain.

Remarks. — This species was reported as a new record for
China from Inner Mongolia (Rahm, 1936-1937a). This is
the first report of this species from Hainan Island.
Bryodelphax Thulin, 1928
Bryodelphax sinensis Pilato, 1974

Material examined. — Three specimens were collected from Five-
Finger Mountain.
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Remarks. — This species was described from Guangdong
Province by Pilato (1974). This is the first report of this
species from Hainan Island.

EUTARDIGRADA Richters, 1926

APOCHELA Schuster, Nelson, Grigarick &
Christenberry, 1980

MILNESIIDAE Ramazzotti, 1962

Milnesium Doyeére, 1840

Milnesium katarzynae Kaczmarek, Michalczyk &
Beasley, 2004

Material examined. — Three specimens were collected from Five-
Finger Mountain and Mumianshan Mountain, Baisha County.

Remarks. — This species was reported as a new species
from Kangding, Sichuan Province. This is a first report of
M. katarzynae beyond of their type locality.

Milnesium tardigradum Doyeére, 1840

Material examined. — Five specimens were collected from Five-
Finger Mountain and Mumianshan Mountain, Baisha County.

Remarks. — This species was reported as a new record for
China from Beijing Municipality, Shanghai Municipality,
Tianjin Municipality, Hebei Province and Shanxi Province
(Rahm, 1936-1937a, b; 1937). Next it was reported from
Sichuan Province and Yunnan Province (Beasley &
Cleveland, 1996) and from Sichuan Province again (Beasley
et al., 2006). This is the first report of this species from
Hainan Island.

PARACHELA Schuster, Nelson, Grigarick &
Christenberry, 1980
MACROBIOTIDAE Thulin, 1928
Calcarobiotus Dastych, 1993
Calcarobiotus digernimoi Pilato, Binda & Lisi, 2004

Material examined. — Three specimens were collected from Five-
Finger Mountain.

Remarks. — This species is a new record for China.
Calcarobiotus hainanensis, new species
(Figs. 2-10, Table 2)

Material examined. — Holotype (Slide number: Hi0704001) and
3 paratypes (Slide numbers: Hi0704001-004) from Five-Finger
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Mountain (18°52.920'N 109°39.698'E) at 1,200 m a.s.l., coll.
Xiao-Chen Li, Da-Yong Wang & Li-Zhi Wang, 16 Apr.2007. All
specimens were mounted in Hoyer’s medium.

Description of holotype. — Colourless. Eyes present. Cuticle
smooth without pores (Fig. 2). Bucco-pharyngeal apparatus
of Macrobiotus type (Figs. 3, 8). Buccal tube with well-

developed bend in anterior portion. Mouth antero-ventral with
10 peribuccal lamellae. Oral cavity armature well developed
and composed of three bands of teeth. First band of teeth near
the peribuccal lamellae in irregular granules. Second band of
teeth in shape of a row of small ridges parallel to the main
axis of the buccal tube. Third band of teeth in transversal
crests. Pharyngeal bulb spherical (Table 2) with apophyses,

Figs. 2-6. Calcarobiotus hainanensis, new species (holotype): 2, habitus; 3, buccal apparatus; 4, claws on third pair of legs; 5, claws on
fourth pair of legs focused to show the branches; 6, claws on fourth pair of legs focused to show the dentate lunules. Fig. 2: scale bar =
50um; Figs. 3-6: scale bars = 10 pm.
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Table 2. Measurements of Calcarobiotus hainanensis, new species.

Paratype 1 Holotype Paratype 2 Paratype 3

Character Hi0704002 Hi0704001 Hi0704003 Hi0704004

Hm pt Hm pt Hm pt Hm pt
Body length 370.0 360.0 310.0 280.0
Buccal tube length 36.4 36.4 36.4 28.6
Buccal tube width 52 14.29 7.3 20.05 52 14.29 4.4 15.38
Stylet support insertion point 28.6 78.57 28.1 77.14 28.6 78.57 234 81.82
First macroplacoid length 4.9 13.46 34 9.34 34 9.34 2.9 10.14
Second macroplacoid length 3.1 8.52 2.6 7.14 2.6 7.14 2.3 8.04
Third macroplacoid length 5.2 14.29 4.4 12.09 4.9 13.46 3.9 13.64
Macroplacoid row length 15.6 42.86 13.0 35.71 14.3 39.29 11.7 40.91
Microplacoid length 5.2 14.29 4.2 11.54 4.2 11.54 34 11.89
Placoid row length 21.6 59.29 20.3 55.71 195 53.57 15.6 54.55
Pharyngeal bulb length 41.6 114.29 36.4 100.0 ? ? ? ?
Pharyngeal bulb width 41.6 114.29 36.4 100.0 ? ? ? ?
Leg 1 external claw PBL 8.8 24.18 10.4 28.57 ? ? ? ?
Leg 1 external claw SBL ? ? ? ? ? ? ? ?
Leg 1 internal claw PBL ? ? ? ? ? ? ? ?
Leg 1 internal claw SBL ? ? ? ? ? ? ? ?
Leg 2 external claw PBL 11.7 32.14 10.4 28.57 10.4 28.57 7.8 27.27
Leg 2 external claw SBL ? ? ? ? ? ? 7.8 27.27
Leg 2 internal claw PBL 10.4 28.57 ? ? ? ? ? ?
Leg 2 internal claw SBL 10.4 28.57 ? ? ? ? ? ?
Leg 3 external claw PBL 11.7 32.14 ? ? ? ? 7.8 27.27
Leg 3 external claw SBL ? ? ? ? ? ? ? ?
Leg 3 internal claw PBL 10.4 28.57 10.4 28.57 ? ? ? ?
Leg 3 internal claw SBL 10.4 28.57 10.4 28.57 ? ? ? ?
Hind leg posterior claw PBL ? ? 10.4 28.57 10.4 28.57 8.3 29.02
Hind leg posterior claw SBL ? ? ? ? ? ? ? ?
Hind leg anterior claw PBL ? ? 10.4 28.57 ? ? ? ?

? ? ? ? ? ? ? ?

Hind leg anterior claw SBL

Abbreviations: PBL, primary branch length; SBL, secondary branch length.

three macroplacoids and large microplacoid. Pharyngeal
apophyses upside-down triangle-shaped. First macroplacoid,
drop-shaped, longer than the second one, becomes narrower
in anterior part; second oval; third rod-shaped, the longest,
with subterminal constriction (Figs. 3, 8).

Claws of Calcarobiotus type (according to Guidetti &
Bertolani, 2001), well-developed on all legs. Lateral spurs
on claw basal portion present on the first three pair of legs.
Primary branches with strong accessory points. Lunules
smooth on first three pair of legs but distinctly dentate on leg
IV (each lunulae with 7-8 teeth). Long transversal cuticular
bars present below claws of legs I-111 (Figs. 4-6, 9-10).

Eggs unknown.

Etymology. — The name hainanensisrefers to Hainan Province
where this species has been found.

Remarks. — Measurements of all found specimens are given
in Table 2.
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Differential diagnosis. — This new species belongs to the
subgenus Calcarobiotus. It is similar to Calcarobiotus
(Calcarobiotus) digeronimoi Pilato, Binda & Lisi, 2004,
but differs from the latter by having dentate lunules of the
claws on hind legs, by the first macroplacoid being drop-
shaped instead of rod-shaped, by the first macroplacoid being
shorter than the third, by larger body size, and by relatively
shorter buccal tube length. It differs from Calcarobiotus
imperialis Abe & Takeda, 2000, mainly by lacking the
lateral spurs on claw basal portion of the hind legs, by
longer third macroplacoid, and by rounded pharynx instead
of elliptical.

Minibiotus Schuster, Nelson, Grigarick &
Christenberry, 1980
Minibiotus fallax Pilato, Claxton & Binda, 1989

Material examined. — Only one specimen was collected from
Five-Finger Mountain.
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Remarks. — Our specimen corresponds perfect to the
original description (Pilato et al., 1989) except for the lack
of microplacoid thickening, but cuticular thickening present
in its place. This species is a new record for China.

Minibiotus intermedius (Plate, 1889)

Material examined. — Sixty-seven specimens were collected
from Five-Finger Mountain and Mumianshan Mountain, Baisha
County.

Remarks. — This species was reported as a new record
for China from Hainan Island and Hebei Province (Rahm,
1936-1937a; 1937). Next it was reported from Sichuan
Province and Yunnan Province (Beasley et al., 2006).

Minibiotus wuzhishanensis, new species
(Figs. 11-20, Table 3)

Material examined. — Holotype (Slide number: Hi0704040), 2
paratypes (Slide numbers: Hi0704050, Hi0704041) from Five-

.y

Figs. 7-10. Calcarobiotus hainanensis, new species (holotype): 7, habitus; 8, buccal apparatus; 9, claws on third pair of legs; 10, claws
on fourth pair of legs. Fig. 7: scale bar = 50um; Figs. 8-10: scale bars = 10 um.
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Figs. 11-13. Minibiotus wuzhishanensis, new species (holotype): 11, habitus focused to show the cuticular sculpture; 12, habitus focused
to show the gibbosities in terminal end of the body; 13, habitus focused to show the claws. Figs. 11-13: scale bars = 50 pm.
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Character Hi0704050 Him0704001 Him0704002 Hi0704040 Hi0704041
pm pt pm pt pum pt pm pt pm pt
Body length 210.0 270.0 280.0 300.0 320.0
Buccal tube length 234 26.0 26.0 28.6 29.9
Buccal tube width 2.1 8.97 2.3 8.85 2.1 8.08 2.6 9.09 2.6 8.7
Stylet support insertion point 15.6 66.67 16.9 65.0 15.6 60.0 20.0 70.0 20.8 69.57
First macroplacoid length 5.2 22.22 5.2 20.0 5.2 20.0 5.2 18.18 7.8 26.09
Second macroplacoid length 2.8 11.97 4.2 16.15 3.1 11.92 3.1 10.84 34 11.37
Macroplacoid row length 8.3 35.47 10.4 40.0 8.6 33.08 10.4 36.36 13.0 43.48
Microplacoid length 1.0 3.85 1.0 3.85 1.0 3.64 1.2 3.91
Placoid row length 11.7 45.0 9.9 38.0 11.7 40.91 14.6 48.7
Leg 1 external claw PBL 6.5 27.78 7.8 30.0 7.8 30.0 ? ? 7.8 26.09
Leg 1 external claw SBL ? ? 5.7 21.92 6.5 25.0 ? ? ? ?
Leg 1 internal claw PBL ? ? ? ? ? ? 7.8 27.27 7.8 26.09
Leg 1 internal claw SBL ? ? ? ? ? ? 7.3 25.52 ? ?
Leg 2 external claw PBL ? ? 7.8 30.0 ? ? 7.8 27.27 8.3 27.76
Leg 2 external claw SBL ? ? 6.5 25.0 ? ? 7.3 25.52 ? ?
Leg 2 internal claw PBL ? ? ? ? 7.8 30.0 ? ? ? ?
Leg 2 internal claw SBL ? ? ? ? 6.5 25.0 ? ? ? ?
Leg 3 external claw PBL 7.5 32.05 ? ? 8.1 31.15 7.8 27.27 8.6 8.76
Leg 3 external claw SBL 6.5 27.78 ? ? 7.3 28.08 7.3 25.52 ? ?
Leg 3 internal claw PBL ? ? 8.3 31.92 ? ? ? ? ? ?
Leg 3 internal claw SBL ? ? 7.3 28.08 ? ? ? ? ? ?
Posterior claw 4 PBL 7.8 33.33 9.1 35.0 10.4 40.0 8.6 30.07 9.6 3211
Posterior claw 4 SBL 52 22.22 7.8 30.0 8.6 33.08 7.3 25.52 7.8 26.09
Anterior claw 4 PBL 7.3 31.2 ? ? ? ? 8.6 30.07 9.1 30.34
Anterior claw 4 SBL 5.2 22.22 ? ? ? ? 7.3 25.52 7.5 25.08

Abbreviations: PBL, primary branch length; SBL, secondary branch length.

Finger Mountain (18°52.920'N 109°39.698'E) at 1,200 m a.s.l. Two
additional specimens (Slide numbers: Him0704001, Him0704002)
from Mumianshan Mountain (19°15'N 109°20'E) at 300 m a.s.l.,
coll. Xiao-Chen Li, Da-Yong Wang & Li-Zhi Wang, 20 Apr.2007.
All specimens were mounted in Hoyer’s medium.

Description. — Colourless. Eyes present. Cuticular sculpture
composed of many knob-shaped cuticular thickenings
different in size and shape better-developed in the posterior
part of the body (1.5-6.0 um). Thickenings irregularly
distributed and arranged in 7 transverse bands on dorsal
and lateral side of the body. In some specimens, three short
longitudinal smooth bands present on the posterior margin
of the last band of the cuticular thickenings, making an
appearance of four gibbosities along the posterior edge;
while in other bands, two short longitudinal smooth bands
present on dorsolateral sides of the bands, divide each band
into three parts (Figs. 11, 17). Above of each hind leg, one
gibbosite present. The third gibbosite present at the terminal
end of the body (Fig. 12).

Bucco-pharyngeal apparatus of Minibiotus type with 10
peribuccal papillae, buccal tube rigid with ventral lamina.
Buccal tube wide. Pharynx oval with apophyses and two
rod-shaped macroplacoids. The first macroplacoid with

middle constriction much longer than the second one. The
first macroplacoid narrower at the anteiror part. The second
macroplacoid with subterminal constriction. Microplacoid
usually present but very small, sometimes absent, septulum
absent (Figs. 14, 18).

Claws of hufelandi type. All claws with smooth lunules.
Primary branches of all claws with well-developed accessory
points. Cuticular bars absent (Figs. 13, 15-16, 19-20).

Eggs unknown.

Etymology. — This species is named after the type locality
(Five-Finger Mountain is spelled as wuzhishan in Chinese
phonetic writing).

Remarks. — Measurements of all found specimens are given
in Table 3

Differential diagnosis. — Up until now only three species
of the genus Minibiotus with two macroplacoids have been
described: Minibiotus africanus Binda & Pilato, 1995, M.
fallax Pilato, Claxton & Binda, 1989, and M. scopulus
Claxton, 1998. Minibiotus wuzhishanensis, new species,
differs from M. africanus (Binda & Pilato, 1995) in having
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cuticular thickenings on dorsal and lateral side of the body
instead of little circular and a little bigger elliptical pearls
on dorsal and ventral sides. This new species also differs
from Minibiotus africanus by a wider buccal tube (buccal
tube width of the holotype of M. africanusis 1.48 um, while
the average buccal tube width of the new species is 2.3 pm).
This new species differs from M. fallax (Pilato et al., 1989)

by: lacking of cuticular pores, pearls, gibbosities on dorsal
side of the body, having cuticular thickenings on dorsal and
lateral side of the body instead of gibbosities and having three
gibbosities at posterior end of the body. The new species
is smaller than M. fallax (The body length of the largest
specimen of the new species is 320 um, while the body length
of M. fallax is up to 395 um). Minibiotus wuzhishanensis,

Figs. 14-17. Minibiotus wuzhishanensis, new species: 14, buccal apparatus (paratype, slide number Hi0704041); 15, claws on the second
pair of legs (holotype); 16, claws on the hind legs (paratype, slide number Hi0704041); 17, cuticular sculpture (holotype). Figs. 14-17

scale bars = 10 pm.
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new species, differs from M. scopulus (Claxton, 1998) by
having cuticle with knob-shaped thickenings and without
pores. The new species is smaller in body size and shorter
in buccal tube length than M. scopulus (The average body
length of the new species is 276 pm, while 328.9 pm in M.
scopulus; the average buccal tube length of the new species
is 26.8 um, while 30.9 pm in M. scopulus).

HYPSIBIIDAE Pilato, 1969
Doryphoribius Pilato, 1969

Doryphoribius flavus (I haros, 1966)

Material examined. —Nineteen specimens were collected from Five-
Finger Mountain and Mumianshan Mountain, Baisha County.

Remarks. — This species was reported as a new record for
China from Guangdong Province (Pilato, 1974). It was also
reported from Yunnan Province (Beasley et al., 2006). This
is the first report of this species from Hainan Island.

18

Doryphoribius doryphorus (Binda & Pilato, 1969)

Material examined. — Two specimens were collected from Five-
Finger Mountain.

Remarks. — This species is a new record for China.

Biserovus Guidetti & Pilato, 2003
Biserovus xiae Li, Su & Yu, 2004

Material examined. — Four specimens were collected from Five-
Finger Mountain.

Remarks. — This species was described by the first author of
this article based a single specimen from Zhejiang Province,
China (Li et al., 2004). Four specimens were collected
from Hainan Island, Hainan is the second locality of this
species. The new specimens provide some new important
characters for this species. A detailed redescription with
photos and measurements of this species will be given in
another paper.

N

19

20

Figs. 18-20. Minibiotus wuzhishanensis, new species: 18, buccal apparatus (paratype, slide number Hi0704041); 19, claws on the second
pair of legs (holotype); 20, claws on the hind legs (paratype, slide number Hi0704041). Figs. 18-20 scale bars = 10 ym.
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Platicrista Pilato, 1987

Platicrista angustata (Murray, 1905)

Material examined. — Seven specimens were collected from Five-
Finger Mountain.

Remarks. — This species was reported as a new record for

China from Yunnan Province (Beasley et al., 2006). This is
the first report of this species from Hainan Island.

Itaquascon Barros, 1939
Itaquascon umbellinae De Barros, 1939

Material examined. — Only one specimen was collected from
Five-Finger Mountain.

Remarks. — This species is a new record for China.

Hypsibius Thulin, 1928
Hypsibius cf. dujardini (Doyére, 1840)

Material examined. — Three specimens were collected from Five-
Finger Mountain.

Remarks. — This species was reported as a new record for
China from Hebei Province (Mathews, 1937). This is the
first report of this species from Hainan Island.

Diphascon Thulin, 1889
D. (Adropion) scoticum Murray, 1905

Material examined. — Two specimens were collected from Five-
Finger Mountain.

Remarks. — This species was reported as a new record for
China from Shaanxi Province (Li & Liu, 2005). This is the
first report of this species from Hainan Island.

ACKNOWLEDGEMENTS

We thank Mr. Nigel J. Marley, School of Biological Sciences,
University of Plymouth, Drake Circus, Plymouth, PL4 8AA,
United Kingdom, for examining the specimens of the two
new species described in this paper and for comments on
the manuscript. We are very thankful to the referees for their
valuable comments, which greatly improved this paper.

LITERATURE CITED

Abe, W. & M. Takeda, 2000. A New Calcarobiotus (Tardigrada:
Macrobiotidae) from the Imperial Palace of Japan. Zoological
Sciences, 17: 259-263.

304

Barto$, E., 1963. Die Tardigraden der chinesischen und javanischen
Mossproben. V/stn5k feskoslovensk é Spolegnosti Zoologické.
Acta Societatis Zoologicae Bohemoslovenicae, 27: 108-114.

Beasley, C. W., 1999. A new species of Echiniscus (Tardigrada,
Echiniscidae) from northern Yunnan Province, China.
Zoologischer Anzeiger, 238: 135-138.

Beasley, C. W. & A. Cleveland, 1996. Tardigrada from Southern
Yunnan Province, People’s Republic of China. Zoological
Journal of the Linnean Society, 116: 239-243.

Beasley, C. W., L. Kaczmarek & L. Michalczyk, 2006. New records
of tardigrades from China, with zoogeographical remarks.
Biological Letter, 43: 3-10.

Binda, M. G. & G. Pilato, 1995. Some notes on African tardigrades
with a description of two new species. Tropical Zoology, 8:
367-372.

Claxton, S. K., 1998. A revision of the genus Minibiotus (Tardigrada:
Macrobiotidae) with description of eleven new species from
Australia. Records of the Australian museum, 50: 125-160.

Guidetti, R. & R. Bertolani, 2001. An evolutionary line of the
Macrobiotinae (Tardigrada, Macrobiotidae): Calcarobiotusand
related species. Italian Journal of Zoology, 68: 229-233.

Kaczmarek, L., L. Michalczyk & C. W. Beasley, 2004. Milnesium
katarzynaesp. nov., a new species of eutardigrade (Milnesiidae)
from China. Zootaxa, 743: 1-5.

Li, X. & Y. Liu, 2005. A new subspecies of the genus Diphascon
and two new records of Tardigrada (Eutardigrada, Hypsibiidae,
Macrobiotidae) from China. Acta Zootaxonomica Sninca, 30:
309-313.

Li, X., L. Su & D.Yu, 2004. Biserovusxiae sp. n. and Doryphoribius
ginlingense sp. n., new species of eutardigrades from China.
Zootaxa, 660: 1-7.

Mathews, G. B., 1937. More tardigrades from the Far East. China
Journal, 27: 32-35.

Pilato, G., 1974. Tre nuove specie di Tardigradi muscicoli di Cina.
Animalia, 1: 59-68.

Pilato, G., 1981. Analisi di nuovi caratteri nello studio degli
eutardigradi. Animalia, 8: 51-57.

Pilato, G. & M. G. Binda, 1990. Notizie sui tardigradi muscicoli
di Bali (Indonesia). Animalia, 17: 209-218.

Pilato, G., M. G. Bind & O. Lisi, 2004. Notes on some tardigrades
from Thailand, with descriptions of two new species. New
Zealand Journal of Zoology, 31: 319-325.

Pilato, G., S. Claxton & M. G. Binda, 1989. Tardigrades from
Australia. 1. The evaluation of Calohypsibius ornatus (Richters,
1900) Caelatus (Marcus, 1928) as a valid species. Animalia,
16: 21-27.

Rahm, G., 1936-1937a. Oekologische und biologische Bemerkungen
zur anabiotischen Fauna Chinas (Nematoden und Tardigraden).
Peking Natural History Bulletin, 2: 233-248.

Rahm, G., 1936-1937h. Vorlaeufige erste Mitteilung ueber
Tardigraden Chinas. Peking Natural History Bulletin, 2:
157-160.

Rahm, G., 1937. Tardigraden vom Yan-Chia-Ping-Tal (Nordchina).
Zoologischer Anzeiger, 119: 105-111.

Ramazzotti, G. & W. Maucci, 1983. Il Phylum Tardigrada. 3rd ed.
(CW Beasley, English translation). Memoriedell’ Isituto Italiano
di Idrobiologia, 41: 1012 pp.

Yang, T., 1999. Three new species and six new records of the
class Eutardigrada (Tardigrada) from China (Parachela:



THE RAFFLES BULLETIN OF ZOOLOGY 2008

Macrobiotidae: Hypsibiidae). Acta Zootaxonomica Sninca, 24: Yang, T., 2003. Two new species and three new records of the
444-453. [in Chinese with English abstract] Tardigrada (Heterotardigrada, Echiniscidae; Eutardigrada,
Milnesiidae, Macrobiotidae, Hypsibiidae). Acta Zootaxonomica

Yang, T., 2002. The tardigrades from some mosses of Lijiang Sininca, 28 235-240. [in Chinese with English abstract]

County in Yunnan Province (Heterotardigrada: Echiniscidae;

Eutardigrada: Parachela: Macrobiotidae, Hypsibiidae). Acta Yang, T., 2007. Tardigrades from some mosses of Shennong frame
Zootaxonomica Sninca, 27: 53-64. [in Chinese with English state forest park in China. Acta Zootaxonomica Sininca, 32:
abstract]. 186-189. [in Chinese with English abstract]

305




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2540 2540]
  /PageSize [612.000 792.000]
>> setpagedevice


