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The taxonomy of the Caridina serrata species group (Caridea: Atyidae) is revised.
Neotypes of C. serrata Stimpson, 1860, and C. cantonensis Yu, 1938, are designated. Additional information on Caridina sphyrapoda Liang and Zhou, 1993 is
provided. Five new species of the Caridina serrata species group are described,
namely Caridina nanaoensis from Guangdong Province, C. apodosis from Hong
Kong, and C. yulinica, C. wumingensis and C. mutata from Guangxi Province,
all in southern China. A key to all members of the species group is included.
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Introduction
One of the ® rst known atyid species described in East Asia is Caridina serrata
Stimpson, 1860, ® rst described from Hong Kong island. Since then, C. serrata, as well
as several new species and subspecies allied to it have been reported and/or described
from China and Vietnam. This is despite the fact that C. serrata is a poorly known
species, being only very brie¯ y described in Stimpson ( 1860), the ® gure is too small
and schematic in Kemp ( 1918 ), and the type specimens are almost certainly lost.
Over the years, the ® rst author obtained a large series of specimens of the
C. serrata species complex from various parts of China. The study of this extensive
material has permitted a much better understanding of the taxonomy of this group.
The present paper serves to revise the species in this species group. The identities of
C. serrata Stimpson, 1860, C. cantonensis Yu, 1938, and C. sphyrapoda Liang and
Zhou, 1993, are clari® ed, and neotypes are designated for C. serrata and C. cantonensis. Five new species, C. nanaoensis, C. apodosis, C. yulinica, C. wumingensis
and C. mutata are described.
All these species share the following common characters namely (a) a long
stylocerite which distinctly extends beyond the end of the basal segment of the
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Fig. 1. Collection sites of Caridina serrata species group.
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antennular peduncle; ( b ) presence of dorsal teeth on the carapace; (c) the endopod
of male pleopod 1 has a distinctive appendix interna; and (d ) ovigerous females
have large-size eggs, and the larval development is of abbreviated type ( Dudgeon,
1987 ).
The holotypes and paratypes of the new species are deposited in the Institute of
Zoology, Academia Sinica, Beijing ( IZAS ). Neotypes and paratypes are kept in the
Zoological Reference Collection, National University of Singapore ( ZRC ). Other
paratypes are deposited in Beijing Natural History Museum ( BNHM ) ; Queensland
Museum, Australia (QM ) ; Rijksmuseum van Natuurlijke Historie, Leiden
( RMNH ) , Natural History Museum, London ( NHM ) , Museum National d’ Histoire
Naturelle, Paris ( MNHN ) and National Museum of Natural History, Smithsonian
Institution, Washington DC ( USNM ) . Materials from Shanghai Fisheries University
( SFU ), and National Taiwan Ocean University ( NTOU ) , have been re-examined.
The abbreviation, cl. is used for carapace length (measured from the postorbital
margin to the posterior margin of the carapace). Rostral formula citation and all
terminology used follow that by Chace and Bruce ( 1993).
Taxonomy
Family ATYIDAE De Haan, 1849
Genus Caridina Milne-Edwards, 1837
Caridina serrata Stimpson, 1860
(® gures 2, 3, 6B, 6G )
Caridina serrata Stimpson, 1860: 29 [Type locality: Hong Kong]
Caridina serrata: Ortmann, 1894: 406; Bouvier, 1905: 76; 1925: 258, ® gure 593; Kemp, 1918:
289, ® gure 12
non Caridina serrata serrata: Dang, 1980: 402, ® gure 229
non Caridina serrata: Liang and Yan, 1983: 253; 1985: 198; 1986: 201.
non Caridina serrata: Dudgeon, 1985: 141; 1987: 339, ® gures 1± 7
non Caridina serrata: Hung, Chan and Yu, 1993: 498, ® gures 9C, 12A± G

Material examined
Neotype= l (cl. : 4.8 mm) ( ZRC.1998.583 ), hill above Bekhers, Hong Kong
island, Hong Kong, leg. D. Dudgeon, 28 February 1997.
Others. 21 l l (cl. : 3.3± 5.1 mm), 5 m m (cl. : 3.5± 5.7 mm) , 1 ovigerous m (cl. :
5.5 mm) ( ZRC.1998.584) ; 4 l l (cl. : 4.2± 4.5 mm) , 4 m m (cl. : 4.0± 5.3 mm) ( IZAS) ; 2
l l (cl. : 4.4± 4.5 mm) , 2 m m (cl. : 4.7± 5.2 mm) ( RMNH ) ; 2 l l (cl. : 3.9± 4.0 mm) , 2
m m (cl. : 5.1± 5.7 mm) ( USNM ) ; 2 l l (cl. : 4.5± 5.0 mm) , 2 m m (cl. : 5.0± 5.1 mm)
( NHM ); 2 l l (cl. : 3.9± 4.6 mm), 2 m m (cl. : 4.6± 5.0 mm) ( MNHN ); 2 l l (cl. :
4.2± 4.5 mm), 1 m (cl. : 5.0 mm) (QM ) , hill above Bekhers, Hong Kong island, Hong
Kong, leg. D. Dudgeon, 28 February 1997.
Description
Rostrum short, straight or slightly curved downwards, nearly reaching to or
slightly reaching beyond end of basal segment of antennular peduncle, tip directed
slightly upwards, rostral formula: 0± 5 (mode 1± 3) +5± 12 (mode 7± 9) /0± 6 (mode
2± 3) , teeth larger, more widely spaced anteriorly than posteriorly; inferior orbital
angle of carapace fused with antennal spine; pterygostomial angle rounded, slightly
produced forwards.
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Fig. 2. Caridina serrata ( l , cl. : 5.0 mm, Hong Kong, ZRC.1998.584). A, cephalothorax;
B, distal region of telson; C, scaphocerite; D, mandible; E, maxillule; F, maxilla;
G, ® rst maxilliped; H, second maxilliped; I, second pleopod; J, ® rst pleopod;
K, endopod of ® rst pleopod. Scales: A = 1.0 mm; B = 0.2 mm; C± J = 0.5 mm.

Telson ending in median projection; ® ve pairs of dorsal spinules, one pair of
dorso-lateral spines near distal end, three to four pairs of spines on distal margin,
lateral pair longer than sub-lateral pair, shorter than intermediate pairs; preanal
carina rounded, no spine. Scaphocerite 3.0 times as long as wide.
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Fig. 3. Caridina serrata ( l , cl. : 4.8 mm, Hong Kong, ZRC.1998.584) . A, anterior region of
cephalothorax ( Neotype, l , cl,: 4.8 mm, Hong Kong, ZRC.1998.583); B, telson;
C, ® rst pereiopod; D, second pereiopod; E, third pereiopod; F, ® fth pereiopod;
G, dactylus of ® fth pereiopod; H, uropodal diaeresis. Scales: A = 1.0 mm; B± F =
0.5 mm; G, H = 0.2 mm.

Eyes well developed. Antennular peduncle stout, half as long as carapace; stylocerite distinctly reaching beyond end of basal segment of peduncle.
Mouthparts as ® gured (® gure 2) , palp of ® rst maxilliped broadly triangular,
ending in small projection.
First pereiopod reaching to end of basal segment of antennular peduncle; chela
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2.0 times as long as broad, ® ngers shorter than palm; carpus short, as long as palm,
1.3 times as long as high; merus stout, slightly longer than carpus, 2.0 times as long
as wide. Second pereiopod slender, reaching beyond end of scaphocerite, chela 2.7
times as long as broad; ® ngers 1.5 times as long as palm; carpus 1.3 times longer
than chela, 5.5 times as long as high; merus as long as chela. Third pereiopod
reaching end of scaphocerite, dactylus terminating in two claws, three to ® ve accessory spines on ¯ exor margin; propodus 4.0 times as long as dactylus ( terminal spine
included ), 7.0 times as long as broad, numerous spinules on posterior margin; merus
stout, 4.5 times as long as wide. Fifth pereiopod reaching to end of basal segment
of antennular peduncle; dactylus stout, 30± 35 denticulate spines on ¯ exor margin;
propodus slender, 3.5 times as long as dactylus, 10.0 times as long as broad, strong
spine present on distal end, measuring 0.3 times as long as dactylus.
Endopod of the male ® rst pleopod extending to 0.7 times exopod length, rectangular in shape, 2.5 times as long as broad, inner margin concave, outer margin slightly
convex, usually curved inwards, simple setae longer on exterior margin, longest
along anterior margin. Appendix interna on distal quarter, extending outwards,
reaching to or slightly reaching beyond distal margin of endopod. Appendix masculina of male second pleopod reaching to 0.6 times endopod length, inner distal surface
densely lined with long spinules; appendix interna at middle of appendix masculina,
extending to distal quarter of appendix masculina.
Uropodal diaeresis with 18± 21 spinules.
Eggs 0.9± 1.0Ö 0.6± 0.7 mm in diameter.
Habitat
Fresh collections of this species were made by David Dudgeon from a small
mountain stream at a hill above Bekhers, Hong Kong island. Kemp ( 1918: 291)
recorded his specimens from `...pools in very small streamlets of clear water, devoid
of weeds, on the Peak at Hong Kong, at an altitude of 1200± 1500 ft...’.
Distribution
Hong Kong island only.
Remarks
This species was regarded by Ortmann ( 1894) as of doubtful validity but no
discussion was given (Ortmann, 1894: 406) . Bouvier ( 1925: 285) subsequently questioned the validity of C. serrata when he treated it as one of his two doubtful species
in his monograph on the Atyidae. The type specimens are almost certainly lost
( Evans, 1967; Deiss and Manning, 1981; Manning, 1993; R. B. Manning, pers.
comm.). Based on the specimens collected from the peak of Hong Kong island ( two
lots from the same locality) , Kemp ( 1918: 289) gave a more detailed description,
stressing the unusual character of the stylocerite: `...the large process is long, much
as on C. serratirotris de Man, 1892, reaching a little beyond the end of the segment
to which it is attached’ , but did not mention the pleopods. The present specimens
agree well with the description of Kemp ( 1918 ).
Caridina serrata, as presently de® ned, di ers distinctly from C. serratirostris and
C. celebensis de Man, 1892 ( ® de Holthuis, 1965, 1978; Chace, 1997), in that it has
a well-developed appendix interna at the endopod of the male ® rst pleopod (vs
absent) . Caridina serrata can also be easily separated from South-East Asian taxa
like Caridina weberi sumatrensis de Man, 1892, C. laevis Heller, 1862, C. propinqua
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de Man, 1908, C. thambipillai Johnson, 1961. The long stylocerite in the C. serrata
species group, which distinctly extends beyond the end of antennular peduncle is
absent in these South-East Asian taxa.
Dang ( 1980 ) recognized two subspecies of C. serrata, namely C. serrata serrata
and C. serrata cucphuongensi s Dang, 1980, from northern Vietnam. According to
his description and ® gures, the rostrum of C. serrata serrata reaches to the end of
the second segment of the antennular peduncle, and the stylocerite does not reach
beyond the end of the basal segment of the antennular peduncle. As such, it should
not be referred to as C. serrata, or even to this species group. It is most probably
an undescribed species. Caridina serrata cucphuongensi s seems to be a member of
this species group with regards to its long stylocerite and form of the pleopods. Its
unusually stout rostrum, with only a few large teeth, however, easily distinguishes
it from Caridina serrata and other members of the species group. According to Prof.
Dang Ngoc Thanh, National Centre for Natural Science and Technology in Vietnam,
specimens of both taxa ( including types of C. serrata cucphuongensi s) may be lost.
Examination of some fresh Caridina material collected from Cucphuong, northern
Vietnam ( the type locality of Caridina serrata cucphuongensi s), did not reveal any
specimens of C. serrata cucphuongensi s, but one new species (Cai, Nguyen and Ng,
submitted ) .
Dudgeon ( 1985, 1987 ) used the name `Neocaridina serrata’ for a population from
Lam Tsuen river in New Territories, Hong Kong. Examination of the specimens
from Lam Tsuen river showed that they are Caridina cantonensis Yu, 1938, instead.
It di ers from C. serrata by its longer rostrum which has a di erent rostral formula,
and by the structures of the ® rst two pereiopods and the pleopods. According to
Kubo ( 1938, 1940) and Cai ( 1996) , neither C. serrata nor C. cantonensis can be
referred to the genus Neocaridina Kubo, 1938, since the distal half of the male ® rst
pleopod is not dilated.
Liang and Yan ( 1983, 1985, 1986) highlighted some characters of C. serrata for
comparison when they described several new species from China, but did not state
the provenance of this material. Prof. Liang Xiangqiu, kindly allowed the ® rst author
to examine two lots of C. serrata from Guangdong Province, when he visited
Shanghai Fisheries University in February, 1997. Results showed that both lots are
not C. serrata. One lot of specimens, from Zhijing County, have stylocerites which
do not reach beyond the end of the ® rst segment of the antennular peduncle. It is
probably an undescribed species which should not be referred to the Caridina serrata
species group. The other lot, from Baiyunshan, a hill near Guangzhou city, belongs
to Caridina cantonensis.
Hung et al. ( 1993 ) reported C. serrata from Taiwan. Re-examination of their
specimens has shown that the Taiwanese species is di erent from the Hong Kong
species in the form of the stylocerite, which never reaches the end of the basal
segment of the antennular peduncle, and the appendix interna of the endopod of
the male ® rst pleopod, which distinctly reaches beyond the distal margin of the
endopod. The Taiwanese C. serrata is actually C. formosae Hung et al., 1993. So
far, no material from Taiwan resembles Caridina serrata Stimpson, 1860.
According to the present study, C. serrata only occurs on Hong Kong island.
Due to urbanization of the island, this endemic species is seriously threatened and
should be regarded as an endangered species.
Since the type specimen of C. serrata was lost in the Great Chicago Fire in
1871 ( Evans, 1967; Deiss and Manning, 1981; Manning, 1993; R. B. Manning, pers.
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comm.), and because of the taxonomic problems with this species group, one
specimen from the type locality is herein designated as the neotype of Caridina
serrata Stimpson, 1860. The neotype, a male (cl:. 48 mm) from Hong Kong island
is deposited in the ZRC ( ZRC.1998.583) .
Caridina cantonensis Yu, 1938
(® gures 4, 5, 6C± E, 6H± N )
Caridina cantonensis Yu, 1938: 290, ® gures 7, 8 [type locality: Guangdong (Canton) , southern China]
?Caridina cantonensis: Dang, 1980: 414, ® gure 236

Material examined
Neotype= l (cl. : 4.8 mm) ( ZRC.1998.561 ), Qing’ao village, Nan’ao County,
Guangdong Province, China, leg. J. Lin, April 1994.
Others. 3 l l (cl. : 3.9± 4.2 mm), 3 m m (cl. : 3.6± 4.9 mm) , 1 juvenile (cl. : 2.0 mm)
( IZAS) , a stream 1 km to seashore, near Zapu town, Yangjiang County, Guangdong
Province, leg. S. Yang, August 1978; 5 l l (cl. : 3.0± 3.7 mm) , 3 m m (cl. : 3.6± 5.0 mm)
( JG88164) , Sheng’ao town, Nan’ao County, Guangdong Province, leg. S. Yang,
11 November 1988; 1 l l (cl. : 4.7 mm), 5 m m (cl. : 3.2± 5.2 mm) , 1 ovigerious m (cl. :
5.2 mm) ( IZAS) , Yun’ao, Nan’ao County, Guangdong Province, S. Yang, November
1988; 7 l l (cl. : 3.8± 5.3 mm), 3 m m (cl. : 5.0± 6.1 mm) , 4 ovigerous m m (cl. : 5.9± 6.5 mm)
( IZAS) , Qing’ao town, Nan’ao County, Guangdong Province, leg. J. Lin, April
1994; 2 l l (cl. : 4.1± 4.4 mm), 3 m m (cl. : 4.7± 5.5 mm) ( IZAS) , stream near Qingao
town, Nan’ao County, Guangdong Province, leg. J. Lin, April 1994; 1 l (cl. :
3.9 mm) , 9 m m (cl. : 3.9± 4.8 mm), 2 ovigerous m m (cl. : 5.0± 5.2 mm) ( IZAS) , Qing’ao,
Nan’ao County, Guangdong Province, J. Lin, April 1994; 1 l (cl. : 4.9 mm), 1 m (cl. :
4.0 mm) ( IZAS ), 300 m to seashore near Bainiu village, Nan’ao County, Guangdong
Province, leg. Y. Cai, February 1994; 2 l l , 1 m ( RNHM ) , Qing’ao, Nan’ao County,
Guangdong Province, leg. J. Lin, April 1994; 1 l (cl. : 4.2 mm) , 1 ovigerous m (cl. :
6.5 mm) ( ZRC.1998.562) , same data as neotype; 9 l l (cl. : 3.9± 4.6 mm) , 15 m m (cl:
3.5± 5.8 mm) ( IZAS, XG.0183) , stream at campus of Hong Kong Chinese University,
leg. S. Huang, 5 February 1980; 6 l l (cl. : 2.0± 4.0 mm) , 2 m m (cl. : 4.0± 4.1 mm)
( IZAS) , small mountain stream, Kodoorie, New Territories, Hong Kong; leg. Y.
Cai and S. S. Shea, 22 October 1994; 4 l l , 1 V, ( IZAS) stream on Mo An Hill,
New Territories, leg. Y. Cai and S. Y. Lee, 24 October 1994; 19 l l (cl. : 3.8± 4.2 mm),
18 m m (cl. : 3.6± 5.1 mm) (one ovigerous) ( IZAS ), Lam Tsuen river, New Territories,
Hong Kong, leg. Y. Cai and S. S. Shea, 30 October 1994; 7 l l , 1 ovigerous m
( ZRC.1998.581) , Lam Tsuen river at Pak Ngau Shek, leg. D. Dudgeon, 25 April
1997; 14 l l , 2 ovigerous m m ( ZRC.1998.582), stream in forest at Tai Po Kau, leg.
D. Dudgeon, 25 April 1997; 16 l l , 3 m m , 3 ovigerous m m ( ZRC.1998.567) , Shine
Mun reservoir, 25 April 1997; 9 l l , 2 m m , 3 ovigerous m m ( ZRC.1998.580 ), Wu Kau
Tang, Hong Kong, leg. D. Dudgeon, 28 April 1997.
Description
Rostrum straight, slightly bent downwards, extending to middle of second segment of antennular peduncle or to end of antennular peduncle but not reaching
beyond it, rostral formula: 2± 7 (mode: 3± 5) +6± 15 (mode: 8± 12) /2± 6 (mode: 3± 5),
teeth more widely spaced anteriorly than posteriorly. Antennal spine placed at
inferior angle of carapace, pterygostomial angle rounded, slightly produced forwards.
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Telson ending in median projection; one pair of dorso-lateral spines near distal
end, three to four pairs of spines on distal margin, lateral pair subequal to intermediate pairs; preanal carina rounded, no spine. Scaphocerite 3.0 times as long
as wide.
Eyes well developed. Antennular peduncle slender, 0.7 times as long as carapace.
Stylocerite very long, reaching to middle of second segment of antennular peduncle,
occasionally near end of this segment. Scaphocerite 3.3 times as long as wide. Mouth
parts similar to C. serrata. First maxilliped with terminal triangular palp.
First pereiopod reaching to middle of basal segment of antennular peduncle;
chela 2.2 times as long as broad; ® ngers as long as palm; carpus 1.4 times as long
as high, 0.6 times as long as chela, slightly shorter than merus; merus 2.7 times as
long as wide. Second pereiopod reaching end of second segment of antennular
peduncle; chela twice as long as broad, ® nger twice as long as palm; carpus slender,
5.5 times as long as high, slightly longer than merus. Third pereiopod just reaching
end of scaphocerite, dactylus terminating in two spines, three to ® ve accessory spines
on ¯ exor margin; propodus 4.0 times as long as dactylus, 10.0 times as long as
broad; carpus 0.6 times as long as propodus; merus longer than previous segments,
5.5 times as long as wide. Fifth pereiopod reaching end of antennular peduncle,
propodus 4.2 times as long as dactylus; dactylus 5.0 times as long as broad, 32± 40
denticulate spines on ¯ exor margin.
Endopod of male ® rst pleopod rectangular, anterior region curving backwards,
0.7 of exopod length, inner margin concave, short setae present, outer margin
straight or convex, distal margin rounded, setae of inner margin longer, spines of

Fig. 4. Caridina cantonensis, cephalothorax, A, l , cl. : 5.7 mm, Nan’ao, Guangdong Province
( IZAS ) ; B, l , cl. : 5.8 mm, Nan’ao, Guangdong Province ( IZAS ) ; C, l , cl. : 3.8 mm;
Lam Tsuen, Hong Kong ( IZAS ) ; D, l , cl. : 3.9 mm. Kodoorie, Hong Kong ( IZAS ) ;
E, l , cl. : 5.0 mm, Lam Tsuen, Hong Kong ( IZAS ) ; F, l , cl. : 4.1 mm, Yangjiang,
Guangdong Province ( IZAS ) . Scales: A± F = 1.0 mm.
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Fig. 5. Caridina cantonensis ( l , cl. : 5.7 mm, Nan’ao County, Guangdong Province, IZAS ).
A, scaphocerite; B, distal region of telson; C, ® rst pereiopod; D, second pereiopod;
E, third pereiopod; F, dactylus of third pereiopod; G, ® fth pereiopod; H, dactylus of
® fth pereiopod; I, ® rst pleopod; J, endopod of ® rst pleopod; K, second pleopod; L,
masculina and appendix interna of second pleopod; M, uropodal diaeresis; N, palp
of ® rst maxilliped. Scales: A = 1.0 mm; B, F, H, J, L, M = 0.2 mm; C± E, G, I, K,
N = 0.5 mm.
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Fig. 6. A± E, female ® rst pereiopod, F± J, dactylus of female third pereiopod; A, F: Caridina
nanaoensis, sp. nov. Nan’ao, Guangdong Province, m , cl. : 6.3 mm ( IZAS) ; B, G: C.
serrata, Hong Kong island; m , cl: 5.7 mm ( IZAS) ; C, I: C. cantonensis; Nan’ao,
Guangdong Province, cl. : 5.0 mm ( IAZS) ; D, H: C. cantonensis, Yangjiang,
Guangdong Province, m , cl. : 5.2 mm ( IZAS) ; E, J: C. cantonensis, Shing Mun reservoir,
Hong Kong, m , cl. : 6.0 mm ( IZAS ) ; K, male second pleopod, C. cantonensis, Lam
Tsuen River, Hong Kong, l , cl. : 5.0 mm ( IZAS) ; L, ® rst pleopod, same specimen as
in K; M, male ® rst pleopod, C. cantonensis, Yangjing, Guangdong Province, l , cl. :
4.1 mm ( IZAS) ; N, second pleopod, same specimen as in K. Scales: A± E = 1.0 mm;
F± J = 0.2 mm; K± N = 0.5 mm.
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distal margin longer than those of inner margin, shorter than those of outer margin.
Appendix interna extending slightly inwards reaching to anterior margin of endopod.
Appendix masculina of endopod of male second pleopod 0.5 times endopod length,
glabrous, densely lined spines on distal surface. Appendix interna narrow, small, 0.5
times appendix masculina length.
Uropodal diaeresis with 15± 20 spinules.
Eggs 0.9± 1.2Ö 0.6± 0.8 mm in diameter.
Habitat
Specimens examined were collected from mountain streams and rivulets in several
locations of Guangdong Province ( S.Yang, J. Lin, pers. comm.; Y. Cai pers. observ.),
and Hong Kong ( D. Dudgeon, pers. comm.; Y. Cai pers. observ.).
Distribution
Nan’ao island, Guangzhou, Yangjiang of Guangdong Province, Hong Kong and
probably northern Vietnam ( Dang, 1980) .
Remarks
Yu ( 1938 ) described the rostral formula of C. cantonensis as 5± 6 +8± 14/4± 6.
None of the present specimens have exactly this formula. Yu ( 1938) unfortunately,
did not mention the form of the stylocerite, which is the most important character
in this species group. The type material was collected from a mountain stream from
somewhere in Canton (Guangdong ). According to Yu ( 1938), his material was kept
in the Fan Memorial Institute of Biology, the forerunner of the Institute of Zoology,
Academia Sinica. His material is no longer extant in the Institute of Zoology ( Y. Cai,
pers. observ.; A. Dai, pers. comm.) and other associated Institutions ( S. Yang, pers.
comm.; X. Li, pers. comm.), and should be regarded as lost.
The form and rostral formula of C. cantonensis do vary in di erent localities
and even within the same lot of specimens. In the specimens collected from Nan’ao
County ( IZAS ), the rostral formula is 3± 6 +7± 13/1± 5, and their rostral forms are
similar to those of the type specimens, which are slender, reaching to the base of
the third segment of antennular peduncle or to the end of the peduncle. Specimens
from the Yangjiang County ( IZAS ) population have a rostral formula of
4± 6 +6± 9/2± 4, and the rostra have a large anterior toothless region. Hong Kong
specimens ( IZAS, ZRC ) have stouter and shorter rostral forms, with the majority
of them reaching slightly beyond the base of the third segment of the antennular
peduncle while some reach slightly behind it. These variations are present even
within a single population. Other characters like the pereiopods, male pleopod,
telson, etc. all share a common form and agree well with the original description.
Such di erences between populations should be regarded as infra-speci® c variations.
The Nan’ao population is more similar to the types when compared with other
populations. Since this species seems to have a wide distribution range, and in order
to stabilize the taxonomic status of C. serrata species group, a male specimen from
Qing’ao village of Nan’ao County (cl: 48 mm, rostral formula 4 +9/4) is herein
designated as neotype and deposited in the ZRC ( ZRC.1998.561 ).
Caridina cantonensis Yu, 1938 is similar to C. serrata Stimpson, 1860, in the
structure of the male pleopods, the telson and the long stylocerite. The di erences
are mainly in the form and armature of the rostrum, and the shape of the pereiopods.
Caridina cantonensis has a relatively longer rostrum, reaching to the middle of the
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second segment of the antennular peduncle, or to the end of the third segment, but
that of C. serrata only reaches to or slightly beyond the end of the basal segment.
The number of teeth on the post-orbital region and ventral margin of the rostrum
is also quite di erent. There are 0± 5 (mode 1± 3) and 0± 6 (mode 2± 3) in C. serrata,
and 2± 7 (mode 5± 6) and 2± 6 (mode 3± 5) in C. cantonensis, respectively. The form
of the ® rst two pereiopods can also be used to separate C. cantonensis from C. serrata.
The ® nger of the male ® rst pereiopod is longer than the palm in C. cantonensis but
shorter in C. serrata. The second pereiopod of C. cantonensis never reaches beyond
the scaphocerite, while that of C. serrata always distinctly extends beyond the
scaphocerite; and the carpus of this leg is only slightly longer than the chela in
C. cantonensis but much longer in C. serrata.
Specimens from Lam Tsun river in New Territories, Hong Kong, reported as
Neocaridina serrata by Dudgeon ( 1985, 1987) are Caridina cantonensis (see remarks
on C. serrata). Dang ( 1980) recorded C. cantonensis from northern Vietnam and on
the basis of his description and ® gures, this identi® cation seems to be correct. These
specimens, however, should be re-examined to be certain.
Caridina sphyrapoda Liang and Zhou, 1993
(® gure 7)
Caridina sphyrapoda Liang and Zhou, 1993: 236, ® gure 4

Material examined
Holotype= l (cl. : 5.5 mm) ( SFU, 85a-8-1 ) , Longdong river, Laibing County,
Guangxi Province, China, leg. J. Zhou, 24 May 1985.
Paratypes Ð 1 m (cl. : 3.8 mm) , 1 ovigerous m (cl. : 5.8 mm) ( SFU, 85a-8-2), data
same as holotype.
Others. 3 l l (cl. : 4.5± 6.3 mm) , 6 m m (cl. : 4.7± 6.6 mm) ( IZAS ), stream near
Kuiyang town, Yinlin County, Guangxi Province, leg. Y. Cai, H. Tang and H. Zhen,
November 1993; 2 l l (cl: 4.5± 5.0 mm) ( IZAS) , stream near Bo’ai Town, Yulin
County, Guangxi Province, leg. H. Tang, May 1994.
Description
Rostrum reaching beyond end of antennular peduncle, rostral formula: 4± 8 +
8± 11/9± 13; antennal spine fused with inferior orbital angle of carapace, or placed
slightly lower than inferior orbital angle; pterygostomial angle broadly rounded.
Telson ending in a median projection, four pairs of spines along distal margin
of telson, lateral pair distinctly longer than intermediate pairs.
Eyes well developed. Antennular peduncle 0.8 times as long as carapace, stylocerite slightly reaching beyond end of basal segment of antennular peduncle.
Scaphocerite of antennal peduncle 3.0 times as long as broad. Palp of ® rst maxilliped
broadly triangular.
First pereiopod extending to level of eye; chela 2.0 times as long as broad, palm
subequal to length of ® ngers; carpus 0.8 times as long as chela, 1.8 times as long as
high. Second pereiopod reaching to end of second segment of antennular peduncle;
chela 3.5 times as long as broad, slightly shorter than carpus, palm 0.8 times as long
as ® ngers; carpus 5.0 times as long as high. Third pereiopod reaching end of
scaphocerite; dactylus 0.2 times as long as propodus, eight teeth on posterior margin;
carpus 10.0 times as long as broad. Fifth pereiopod reaching middle of second
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Fig. 7. Caridina sphyrapoda ( l , cl. : 6.3 mm, Yulin County, Guangxi Province, IZAS ).
A, cephalothorax; B, ® rst pereiopod; C, second pereiopod; D, ® rst pleopod; E, second
pleopod; F, ® rst pleopod; G, palp of ® rst maxilliped ( F, G: l , cl. : 6.2 mm, Yulin
County, Guangxi Province, IZAS ) . Scales: A = 2.0 mm; B± G = 0.5 mm.

segment of antennular peduncle; dactylus 0.3 times as long as propodus, 51± 65
denticulate teeth on posterior margin.
Endopod of male ® rst pleopod curved backwards, 0.4 times as long as exopod,
2.0 times as long as broad; inner margin deeply concave, small protrusion at proximal
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region, appendix interna reaching or reaching beyond distal margin of endopod.
Appendix masculina of male second pleopod 0.5 times as long as exopod, appendix
interna small, 0.3 times as long as appendix masculina.
Uropodal diaeresis with 12± 15 spinules.
Eggs about 1.25Ö 0.85 mm in diameter.

Habitat
Found in very clear water from subterranean streams ( Y. Cai, pers. observ.) or
in rivers ( Liang and Zhou, 1993) .

Distribution
Laibing County, Yulin County of Guangxi Province, southern China.

Remarks
Caridina sphyrapod a has only been previously recorded from the type locality,
Laibin County of Guangxi Province. Re-examination of the types showed that the
Yulin specimens are identical to the types, although there is some variation in the
structure of the endopod of the male ® rst pleopod. The form of the process at the
proximal inner region is not easy to discern in some specimens, and the appendix
interna is straight in some specimens but curved inwards in others, even within one
population. This should be regarded as infra-speci® c variation. This species is presently referred to the present C. serrata species group because of its relatively long
stylocerite, the rostral formula and the form of sexual pleopods. When compared
to congeners in the group, the stylocerite of C. sphyrapod a is comparatively shorter,
reaching just slightly beyond the end of the basal segment of the antennular peduncle
and the rostrum is comparatively longer, distinctly reaching beyond the end of the
antennular peduncle. The broad endopod of the male ® rst pleopod, with a process
at its proximal region and the form of appendix masculina of male second pleopod
can be used to distinguish it from C. serrata and C. cantonensis.

Caridina nanaoensis sp. nov.
(® gures 6A, 6F, 8)

Material examined
Holotype Ð m (cl. : 5.0 mm) ( IZAS ), Xialiao stream near Xishan Town, Nan’ao
County, Guangdong Province, China, leg. Y. Cai, 18 February 1994.
Paratypes Ð 4 l l (cl. : 4.7± 5.4 mm) , 4 m m (cl. : 5.5± 6.0 mm) ( IZAS ), data same
as holotype; 2 l l (cl. : 4.4± 4.8 mm) , 2 m m (cl. : 5.2± 6.0 mm) ( ZRC.1998.568 ± 571),
same data as holotype; 2 l l (cl. : 4.5± 4.8 mm), 2 m m (cl. : 5.1± 5.7 mm) ( RMNH ),
same data as holotype.
Others. 41 l l , 27 m m ( IZAS ), data same as holotype; 19 l l (cl. : 4.4± 6.2 mm),
13 m m (cl. : 4.2± 6.2 mm), Biantuo stream near Gongqian village, Nan’ao County,
Guangdong Province, leg. Y. Cai, 17 February 1994.
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Fig. 8. Caridina nanaoensis sp. nov. ( paratype, l , cl. : 5.0 mm, Nan’ao County, Guangxi
Province, IZAS ). A, cephalothorax; B, anterior region of cephalothorax ( holotype,
m , cl. : 5.0 mm, Nan’ao County, Guangdong Province, IZAS ) ; C, distal region of
telson; D, scaphocerite; E, ® rst pereiopod; F, second pereiopod; G, third pereiopod;
H, ® fth pereiopod; I, dactylus of ® fth pereiopod; J, ® rst pleopod; K, same as J;
L, second pleopod; M, endopod of ® rst pleopod; N, appendix masculina and appendix
interna of second pleopod; O, palp of ® rst maxilliped. Scales: A, B = 1.0 mm; C, I, M,
N = 0.2 mm; D± H, J± L, O= 0.5 mm.
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Description
Rostrum bent downwards, reaching middle of second segment of antennular peduncle, rostral formula: 5± 8 (mode 5± 6) +8± 15 ( 10± 13) /3± 6 (mode 4± 5). Antennal spine
fused with inferior orbital angle of carapace, pterygostomial angle rounded.
Telson ending in median projection, four to ® ve pairs of distal spines, lateral
pair subequal to intermediate pairs.
Eyes well developed. Antennular peduncle 0.6 times as long as carapace, stylocerite reaching to middle of second segment of antennular peduncle. Scaphocerite 3.0
times as long as broad. Palp of ® rst maxilliped ending in a small projection.
First pereiopod reaching to level of eyes, chela about 2.0 times as long as wide,
® ngers slightly shorter than palm; carpus shorter than chela, 1.4 times as long as
wide; merus slightly longer than carpus, 2.2 times as long as wide. Second pereiopod
slender, nearly reaching to end of scaphocerite, chela 2.5 times as long as wide,
® ngers longer than palm. Carpus 4.7 times as long as high; 1.2 times as long as
chela. Merus as long as carpus. Third pereiopod reaching end of antennular peduncle,
propodus 3.4 times as long as dactylus, six teeth on posterior margin, merus 6.0
times as long as wide. Fifth pereiopod reaching to end of second segment of
antennular peduncle, propodus 3.5 times as long as dactylus, 29± 34 spinules on
posterior dactylus margin.
Endopod of male ® rst pleopod 2.7 times as long as wide, reaching to 0.5 times
exopod length, anterior region folding backwards, appendix interna distinctively
reaching beyond distal end of endopod. Appendix masculina of male second pleopod
stout, reaching to 0.5 times of endopod length.
Uropodal diaeresis with 17± 18 spinules.
Etymology
The new species is named after its type locality, Nan’ao island, Nan’ao County.
Habitat
Caridina nanaoensis sp. nov., was found at two streams on Nan’ao island. They
were collected from under leaf debris, in large numbers. The water is very clear,
with a temperature of about 13ß C and pH 6.0.
Remarks
Caridina nanaoensis, sp. nov., most closely resembles C. serrata, both species having
a short rostrum, short antennular peduncle, stout ® rst pereiopod (® gure 6A, B), slender
second pereiopod, and the distal region of ® fth pereiopod with a very strong spine
(® gure 6F, G). C. nanaoensis di ers from C. serrata by the form of rostrum which
distinctively reaches beyond the end of the basal segment of the antennular peduncle
(vs near to or just reaches beyond in C. serrata); tip straight (vs upturned in C. serrata),
the folded male ® rst pleopod (vs unfolded in C. serrata); and the stout appendix
masculina of the male second pleopod (vs slender in C. serrata).
Caridina nanaoensis can be distinguished from C. cantonensis by its proportionately shorter rostrum; its stout ® rst pereiopod which has ® ngers distinctly shorter
than the palm (vs as long as palm in C. cantonensis), merus 2.2 times as long as
wide (vs 2.7 times in C. cantonensis) , the short antennular peduncle which is 0.6
times as long as carapace (vs 0.7 times in C. cantonensis) and the scaphocerite 3.0
times as long as wide (vs 3.3 times in C. cantonensis) .
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Caridina yulinica sp. nov.
(® gures 9± 11)

Material examined
Holotype Ð
l (cl. : 6.4 mm) ( IZAS ) , Niuwo cave near Kuiyang Town, Yulin
County, Guangxi Province, China, leg. Y. Cai, H. Zheng and H. Tan,
1 November 1993.
Paratypes Ð 8 l l (cl. : 4.8± 5.8 mm) , 8 m m (cl. : 4.0± 6.3 mm) , 1 ovigerous m (cl. :
6.5 mm) ( IZAS ), data same as holotype; 2 l l (cl. : 5.2± 5.4 mm) , 2 m m (cl. :
5.6± 6.2 mm) ( ZRC.1998.563 ± 566), same data as holotype; 2 l l (cl. : 5.0± 5.6 mm) ,
1 m (cl. : 5.4 mm) ( RMHN ), same data as holotype.
Description
Rostrum straight, bent downwards, reaching to base of second segment of
antennular peduncle or nearly to end of this segment, rostral formula: 5± 8 +6± 9/1± 3
(mostly 2); antennal spine fused with inferior orbital angle of carapace; pterygostomial angle rounded.
Telson ending in median projection; four to ® ve pairs of spines on distal margin,
lateral pair subequal to intermediate pairs; preanal carina rounded, no spine.
Eyes well developed. Antennular peduncle 0.6 times as long as carapace.
Stylocerite reaching beyond end of basal segment of antennular peduncle.
Scaphocerite 3.0 times as long as wide. Palp of ® rst maxilliped broadly triangular.
First pereiopod reaching end of basal segment of antennular peduncle, chela 2.2
times as long as wide, ® nger longer than palm; carpus shorter than chela, 1.6 times
as long as high, merus 2.1 times as long as wide. Second pereiopod reaching to
end of antennular peduncle, chela slightly shorter than carpus, ® ngers 1.8 times as
long as palm; carpus 4.6 times as long as high. Third pereiopod reaching beyond
scaphocerite, dactylus stout, 3.0 times as long as wide, six spinules on posterior
margin, propodus 4.4 times as long as dactylus, 8.0 times as long as wide; merus
longer than propodus, 5.5 times as long as wide. Fifth pereiopod reaching end of
second segment of antennular peduncle, 42± 52 denticulate teeth on posterior margin
of dactylus, propodus 4.0 times as long as dactylus.
Endopod of male ® rst pleopod sub-rectangular , 2.5 times as long as wide,
reaching nearly to middle of exopod, appendix interna slightly reaching beyond end
of endopod. Appendix masculina of male second pleopod stout, reaching nearly to
middle of endopod, appendix interna stout.
Uropodal diaeresis with 16± 22 spinules.
Eggs 1.2Ö 0.75 mm in diameter.
Etymology
The new species is named after its type localityÐ Yulin County.
Habitat
Caridina yulinica was caught from a subterranean stream in Niuwo cave. The
stream was about 60 cm wide, water depth less than 10 cm with a sandy substratum.
The collection site is in total darkness, about 100 m from the entrance.

Fig. 9. Caridina yulinica sp. nov. ( paratype, l , cl. : 6.0 mm, Yulin County, Guangxi Province, IZAS) . A, cephalothorax; B, distal region of telson;
C, scaphocerite; D, second pleopod E, ® rst pleopod. Scales: A = 1.0 mm; B = 0.2 mm; C± E = 0.5 mm.
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Fig. 10. Caridina yulinica sp. nov. ( paratype, l , cl. : 6.0 mm, Yulin County, Guangxi Province, IZAS). A, anterior region of cephalothorax;
B, mandible; C, maxillula; D, maxille; E, ® rst maxilliped; F, second maxilliped. Scales: A = 1.0 mm; B, C, E = 0.5 mm; D, G = 0.1 mm; F = 0.25 mm.
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Fig. 11. Caridina yulinica sp. nov. ( paratype, l , cl. : 6.0 mm, Yunlin County, Guangxi Province, IZAS) . A, ® rst pereiopod; B, second pereiopod;
C, third pereiopod; D, dactylus of third pereiopod; E, ® fth pereiopod; F, dactylus of ® fth pereiopod; G, uropodal diaresis. Scales: A, B =
1.0 mm; C, E = 0.5 mm; D, F, G = 0.1 mm.
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Remarks
Caridina yulinica, new species, is most similar to C. cantonensis, but can be
separated from the latter by its short rostrum which never reaches beyond the end
of the second segment of the antennular peduncle (vs reaches beyond ) and the
rostrum usually with two ventral teeth [vs 2± 6 (mode 3± 5)]. The antennular peduncle
of C. yulinica is short, 0.55 times as long as carapace (vs 0.7 times in C. cantonensis);
the endopod of the male ® rst pleopod is broad, 2.5 times as long as wide (vs 3.0
times in C. cantonensis) , and short (reaching 0.5 times of endopod length vs 0.7
times in C. cantonensis) ; and the appendix interna of male second pleopod is stout
(vs slender in C. cantonensis).
Caridina mutata sp. nov.
(® gures 12, 13)
Material examined
Holotype Ð
l (cl. : 5.3 mm) ( IZAS) , mountain stream near Fangcheng Town,
Fangcheng County, Guangxi Province, China, leg. Y. Cai and S. Yang, 12 March
1992.
Paratypes Ð 7 l l (cl. : 4.1± 5.3 mm), 2 m m (cl. : 4.7± 4.8 mm) , 2 ovigerous m m (cl. :
4.7± 4.8 mm) ( IZAS) , data same as holotype; 2 l l (cl. : 4.5± 4.9 mm) , 1 ovigerous m
(cl. : 4.9 mm) ( RMHN ), same data as holotype; 3 m m (cl. : 4.2± 4.8 mm) , 1 ovigerous
m (cl. : 4.5 mm) ( ZRC.1998.576 ± 579), same data as holotype.
Description
Rostrum straight, reaching to middle or nearly to end of second segment of
antennular peduncle, rostral formula: 4± 7 (mode 4± 5) +6± 12/1± 4 (mode 3); antennal
spine fused with inferior orbital angle of carapace; pterygostomial margin rounded,
slightly produced forwards.
Telson ending in median projection, four pairs of spines on distal margin, lateral
pair longer than sub-lateral pair, subequal to intermediate pairs; preanal carina
rounded, no spine.
Eyes well developed. Antennular peduncle 0.7 times as long as carapace.
Stylocerite reaching beyond end of basal segment of antennular peduncle.
Scaphocerite 3.3 times as long as wide. Palp of ® rst maxilliped broadly triangular,
ending in a distinctive projection.
First pereiopod reaching to end of basal segment of antennular peduncle, chela
1.6 times as long as wide, ® ngers longer than palm; carpus 1.5 times as long as high;
merus 2.6 times as long as wide. Second pereiopod reaching to middle of third
segment of antennular peduncle, ® ngers of chela 1.5 times as long as palm, carpus
1.4 times as long as chela, 6.0 times as long as high. Third pereiopod reaching to
end of scaphocerite, dactylus 2.6 times as long as wide, with six teeth on posterior
margin; propodus 9.5 times as long as wide, 4.3 times as long as dactylus; merus
6.0 times as long as wide. Fifth pereiopod reaching to middle of second segment of
antennular peduncle, dactylus with 34± 36 spinules on posterior margin; propodus
5.0 times as long as dactylus.
Endopod of male ® rst pleopod reaching 0.7 times exopod length, sigmoidal, 3.0
times as long as wide, folding longitudinally medially, appendix interna sigmoidal,
reaching to end of endopod. Appendix masculina of male second pleopod stout,
reaching to 0.67 times length of endopod.

Fig. 12. Caridina mutata sp. nov. ( paratype, l , cl. : 4.2 mm, Fangcheng County, Guangxi Province, IZAS). A, cephalothorax; B, scaphocerite;
C, mandible; D, maxillula; E palp of ® rst maxilliped; F, second maxilliped; G, third maxilliped; H, ® rst pleopod; I, endopod of ® rst pleopod;
J, second pleopod; K, appendix masculina and appendix interna of second pleopod. Scales: A, B = 1.0 mm; C, D, F, G, H, J = 0.5 mm; K, J =
0.2 mm; E = 0.1 mm.
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Fig. 13. Caridina mutata sp. nov. ( paratype, l , cl. : 4.2 mm, Fangcheng County, Guangxi Province, IZAS) . A, distal region of telson; B, ® rst
pereiopod; C, second pereiopod; D, third pereiopod; E, dactylus of third pereiopod; F, ® fth pereiopod; G, dactylus of ® fth pereiopod;
H, uropodal diaeresis. Scales: A, H = 0.2 mm; B, C = 0.5 mm; D, F = 1.0 mm; E, G = 0.1 mm.
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Uropodal diaeresis with 20± 21 spinules.
Eggs 0.9Ö 0.6 mm in diameter.
Colour
Body colour of female changes with age, grey when young, dark yellow when
mature, and when ovigerous, totally black. Male colour ranges from pale grey to
dark grey.
Etymology
The new species is named from the latin mutata, change, alluding to the variable
coloration of female specimens, used as a noun in apposition.
Habitat
Caridina mutata was found among vegetation in a slowly ¯ owing mountain
stream.
Remarks
On the basis of the rostrum, C. mutata sp. nov., is most closely related to
C. cantonensis and C. yulinica, but di ers from C. cantonensis and C. yulinica by
the stouter chela of the ® rst pereiopod ( 1.6 times as long as wide vs 2.0 times in
C. cantonensis and 2.2 times in C. yulinica); the second pereiopod, which has the
carpus much longer than the chela ( 1.4 times vs 1.3 times in C. cantonensis and 1.2
times in C. yulinica) ; the telson, which has the lateral pair of distal setae longer than
the sublateral ones (shorter in C. cantonensis and C. yulinica); and the sigmoid form
of the endopod of the male ® rst pleopods (vs sub-rectangula r in C. cantonensis and
C. yulinica).
Caridina apodosis sp. nov.
(® gures 14± 17)
Material examined
Holotype Ð
l (cl. : 5.2 mm) ( IZAS ), mountain stream near Taitong village, New
Territories, Hong Kong, leg. Y. Cai and S. Y. Lee, October 1994.
Paratypes Ð 4 l l (cl. : 3.5± 5.8 mm), 3 m m (cl. : 4.8± 5.7 mm) , 3 ovigerous m m (cl. :
5.0± 5.7 mm) ( IZAS) , same data as holotype; 2 l l (cl. : 4.8± 5.8 mm) , 1 m (cl. :
4.8 mm) , 1 ovigerous m (cl. : 5.0 mm) ( ZRC.1998.572± 575) , same data as holotype;
2 l l (cl. : 4.4± 4.8 mm) , 1 m (cl. : 5.2 mm) ( RMHN ) , same data as holotype.
Others. 23 l l , 25 m m , 7 ovigerous m m , 12 juveniles ( IZAS ), same data as
holotype.
Description
Rostrum long, extending to end of antennular peduncle or beyond, slightly
curved upwards at anterior one-third, rostral formula: 4± 7 +9± 15/7± 10, teeth spaced
wider anteriorly than posteriorly; antennal spine fused with inferior orbital angle of
carapace; pterygostomial broadly margin rounded.
Telson ending in median projection, distal margin with four pairs of spines,
lateral pair shorter than intermediate pairs.
Eyes well developed. Antennular peduncle slender, 0.7 times as long as carapace.
Stylocerite reaching middle of second segment of antennular peduncle. Scaphocerite

Fig. 14. Caridina apodosis sp. nov. ( paratype, l , cl. : 4.5 mm, Hong Kong, IZAS) . A, cephalothorax; B, male ® rst pleopod ( l , cl. : 48 mm, Hong
Kong, IZAS) ; C, antennula peduncle; D, scaphocerite; E, F, ® rst pleopod; G, second pleopod. Scales: A, C, D = 1.0 mm; B, E, F, G = 0.5 mm.
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Fig. 15. Caridina apodosis sp. nov. ( paratype, l , cl. : 4.5 mm, Hong Kong, IZAS) . A, cephalothorax ( m , cl. : 48 mm, Hong Kong, IZAS); B, mandible;
C, maxillula; D, maxilla; E, ® rst maxilliped; F, palp of ® rst maxilliped. Scales: A = 1.0 mm; B± E = 0.5 mm; F = 0.2 mm.
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Fig. 16. Caridina apodosis sp. nov. ( paratype, l , cl. : 4.5 mm, Hong Kong, IZAS) . A, cephalothorax ( l , cl. : 3.5 mm, IZAS) ; B, telson; C, distal
region of telson; D, third maxilliped; E, ® rst pereiopod; F, second pereiopod. Scales: A, B, D, E, F = 1.0 mm; C = 0.2 mm.
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Fig. 17. Caridina apodosis sp. nov. ( paratype, l , cl. : 4.5 mm, Hong Kong, IZAS) . A, third pereiopod; B, dactylus of third pereiopod; C, ® fth
pereiopod; D, dactylus of ® fth pereiopod; E, uropodal diaeresis. Scales: A, C = 1.0 mm; B, D, E = 0.2 mm.
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about 3.0 times as long as broad. First maxilliped with palp ending in triangular
shape without any process.
First pereiopod reaching end of basal segment of antennular peduncle; chela 2.3
times as long as broad; ® ngers 1.5 times as long as palm. Carpus 1.6 times as long
as high, 0.7 times as long as chela; merus 3.3 times as long as wide. Second pereiopod
reaching end of antennular peduncle, chela 2.4 times as long as broad, ® ngers 1.8
times as long as palm. Carpus 5.6 times as long as high, 1.4 times as long as chela.
Third pereiopod reaching end of scaphocerite, dactylus 4.0 times as long as broad
( teeth included) ; terminating in two claws, ® ve accessory teeth on posterior margin;
propodus 11.0 times as long as broad, 5.0 times as long as dactylus, some small
spinules on posterior margin; carpus half as long as propodus. Fifth pereiopod
reaching end of second segment of antennular peduncle, dactylus 3.5 times as long
as broad, 33± 38 denticulate spines on posterior margin; propodus slender, 1.6 times
as long as broad, 5.0 times as long as dactylus, some small spinules on posterior
margin; carpus 0.4 times as long as propodus.
Endopod of male ® rst pleopod 0.5 times as long as exopod, 2.5 times as long as
wide, curved backwards at distal half, long setae at outer distal margin; appendix
interna reaching to about end of distal margin of endopod. Appendix masculina of
male second pleopod stout, 0.5 times as long as endopod, long spines on distal
region; appendix interna almost reaching tip of appendix masculina.
Uropodal diaeresis with 17± 18 spinules.
Eggs 1.0± 1.2Ö 0.6± 0.8 mm in diameter.
Habitat
The new species was found in a mountain stream near Tai Tong village, New
Territories, Hong Kong.
Etymology
The new species is named apodosis, Greek for return, to commemorate the event
on 1 July 1997, the return of Hong Kong to China. It is used as a noun in apposition.
Remarks
Caridina apodosis sp. nov., resembles C. cantonensis in the form of the male
pleopods, and in the long stylocerite, but can be distinguished from C. cantonensis
by its longer rostrum which reaches to the end of the antennular peduncle or beyond
(vs reaches to middle of second segment or to the end of the antennular peduncle
in C. cantonensis) and with more teeth on the ventral margin of the rostrum ( 7± 10
vs 3± 6 in C. cantonensis) .
Caridina wumingensis sp. nov.
(® gures 18, 19)
Material examined
Holotype Ð
l (cl. : 4.1 mm) ( IZAS ), cave near Wuming County, Guangxi
Province, China, leg. B. Sket, 16 November 1977.

Fig. 18. Caridina wumingensis sp. nov. ( holotype, l , cl. : 4.1 mm, Wuming County, Guangxi Province, IZAS). A, cephalothorax; B, scaphocerite;
C, mandible; D, maxillula; E, ® rst maxillipe; F, palp of ® rst maxilliped; G, second maxilliped; H, ® rst pleopod; I, endopod of ® rst pleopod;
J, appendix masculina and appendix interna of second pleopod. Scales: A, B = 1.0 mm; C, D, E, G, H = 0.5 mm; F, I, J = 0.2 mm.
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Fig. 19. Caridina wumingensis sp. nov. ( holotype, l , cl. : 4.1 mm, Wuming County, Guangxi Province, IZAS) . A, distal region of telson; B, third
maxilliped; C, ® rst pereiopod; D, second pereiopod; E, third pereiopod; F, dactylus of third pereiopod; G, ® fth pereiopod; H, dactylus of ® fth
pereiopod; I, uropodal diaeresis. Scales: A, F, H, I = 0.2 mm; B, C, D, E, G = 1.0 mm.
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Description
Rostrum long, slender, distal half slightly upturned, reaching beyond end of
antennular peduncle by 0.3 length, rostral formula: 6 +16/9. Antennal spine fused
with inferior orbital angle of carapace; pterygostomial margin broadly rounded.
Telson ending in median projection, distal margin with four pairs of spines;
lateral pair distinctly longer, but sublateral pair shorter than intermediate pairs.
Eyes well developed. Antennular peduncle slender, 0.8 times as long as carapace.
Scaphocerite slender, 4.0 times as long as broad. Mouthparts as shown in ® gures.
First maxilliped ending in a ® nger-like process. Third maxilliped reaching end of
antennular peduncle, ultimate segment longer than penultimate segment.
First pereiopod short, stout, reaching to end of basal segment of antennular
peduncle, chela 2.1 times as long as broad; ® ngers 1.5 times as long as palm; carpus
1.5 times as long as high, 0.6 times as long as chela. Second pereiopod long, slender,
reaching middle of third segment of antennular peduncle; chela 2.5 times as long as
wide; ® ngers slightly longer than palm; carpus 4.5 times as long as high, slightly
longer than chela. Third pereiopod very long, reaching beyond end of scaphocerite;
dactylus 2.5 times as long as broad, terminating in two claws, ® ve accessory teeth
on posterior margin; propodus 10.0 times as long as broad, 4.0 times as long as
dactylus. Fifth pereiopod reaching middle of third segment of antennular peduncle;
dactylus 3.0 times as long as broad, 43 denticulate spines on posterior margin;
propodus 11.0 times as long as broad, about 4.0 times as long as dactylus; carpus
longer than dactylus.
Endopod of male ® rst pleopod with process in proximal inner region, 2.1 times as
long as broad, 0.7 times length of exopod, long setae on distal half of outer margin,
short setae on inner margin. Appendix interna slightly curved inwards, reaching beyond
end of endopod by 0.5 times length. Appendix masculina of male second pleopod long
and slender, long spines at distal region, short spinules at proximal region; appendix
interna stout, measuring 0.3 times length of appendix masculina.
Uropodal diaeresis with 14 spinules.
Habitat
Found in a stream inside a cave ( A. Dai, pers. comm.).
Etymology
The new species is named after its type localityÐ

Wuming County.

Remarks
The form of the rostrum and the length of the stylocerite of C. wumingensis sp.
nov. most closely resemble those of C. sphyrapod a, but the slender scaphocerite
which is 4.0 times as long as wide (vs 3.0 times in C. sphyrapod a) and the form of
male sexual pleopods can be used to separate the two species (® gure 18I, J vs
® gure 7D, E, F ).
Key to the species of the Caridina serrata species group
1 Rostrum reaching beyond end of antennular peduncle . .
± Rostrum not reaching beyond end of antennular peduncle .

.
.

.
.

.
.

.
.

.
.

.
.

.
.

2
4

2 Rostrum distinctively reaching beyond scaphocerite, scaphocerite narrow, 4.0 times as
long as wide . . . . . . . . . . . .
Caridina wumingensis sp. nov.
± Rostrum not reaching beyond scaphocerite, scaphocerite 3.0 times as long as wide . 3
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3 Seven to ten ventral teeth on carapace, 17± 18 spinules on uropodal diaeresis . . . .
. . . . . . . . . . . . . . . . .
Caridina apodosis sp. nov.
± Nine to thirteen ventral teeth on carapace, 12± 15 spinules on uropodal diaeresis . . .
. . . . . . . . . . . . . Caridina sphyrapoda Liang and Zhou, 1993
4 Rostrum short, reaching to end of basal segment of antennular peduncle, tip slightly
upturned. . . . . . . . . . . . .
Caridina serrata Stimpson, 1860.
± Rostrum reaching to or beyond middle or end of second segment of antennular
peduncle, tip straight . . . . . . . . . . . . . . . . . . 5
5 Rostrum reaching to middle of second segment of antennular peduncle, ® ngers of ® rst
pereiopod shorter than palm . . . . . . . . . Caridina nanaoensis sp. nov.
± Rostrum reaching to middle of second segment or to end of antennular peduncle,
® ngers of ® rst pereiopod as long as or longer than palm
. . . . . . . . 6
6 Rostrum usually reaching beyond end of second segment of antennular peduncle,
® ngers of ® rst pereiopod as long as palm
. . . . Caridina cantonensis Yu, 1938.
± Rostrum never reaching beyond end of segment of antennular peduncle, ® ngers of ® rst
pereiopod longer than palm . . . . . . . . . . . . . . . . 7
7 Antennular peduncle less than 0.6 times as long as carapace, chela of ® rst pereiopod
2.2 times as long as wide . . . . . . . . . .
Caridina yulinica sp. nov.
± Antennular peduncle 0.7 times as long as carapace, chela of ® rst pereiopod 1.6 times
as long as wide
. . . . . . . . . . . . . Caridina mutata sp. nov.
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