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CARIDINA SEMIBLEPSIA, A NEW SPECIES O TROGLONIC
SHRIMP (CRUSTACEA: DECAPODA: ATYIDAE)
FROM HUNAN PROVINCE, CHINA

Zhaolinng Guo, Satish C. Choy and Qinmin Gui

ABSTRACT. - A new species of roglonic freshwater avyid sheimp, Cariding semdflepsia
Ironm i limestone cave in Hunan Provinee, Cluna is described and illustrated.  Cariding
serniblepsin can be distinguished from other species of the genus Cariding by the following
diagnoste characters: pyvriform eyves, reduced eyvestalk, rudimentary retinal pigmentation,
prasence of eprpods on the first four pairs of pereiopods, short, dorso-venirally flattenced and
somewhat elevated rostrum, distinetive pereiopodal morphology, distinctive shape and
spination of s posterior welsonic margmn and the presence of an appendix interna on the
cadopod of the first male pleopod. Four species of obligate troglonic atyid shomps (C
ablepsia, C, semiblepsio, Typlilocariding laneedfrons and T, finf), characterised by their
partially or completely unpigmented eves. are now known (rom China, The phyvlogenetic
relationsiap, cave hahitat and conservation aspects of the species are discossed,

INTRODUCTION

On May 17, 1984 numerous specimens of o new atvid shrimp were collected from
freshwater streams in the Dongpaoshan Cave, o karst cavern in the Hunan Provinee, China,
This cavern is siluated in the middle of Wuling Mountain, 4 km north east of the city of
Baojing (co. 28547 N, 109°39°E, altitude 300 my. Dongpaoshan Cove conlains numeros
limestone stalactites and <talagmites of a variety of shapes and colours, and 15 of major
public attraction. Within the cave, a Hbm long spring-fed siream onginates from ane side
ol the terrace and flows into another underground stream. o tribugary of the Yousho River.
The spring-fed stream is 0,208 mowide, 11L3-005 moand has o veloeity of 0.3-0.6 ms”', The
adjpoining strewm into which it fows is relatively slow Towing (0.2-003 ms '), 415 m owide,
1-2.5 m deep and has a silty sand bed. Water temiperature ranges 17-19°C0 This tributary
of the Youshoi River water is normally clear but hecomes silty and wirbid when it rains, The
aobaad sonroe wnd lenoth of this tribusary s s knoem, The vertioal distanee Gom the
cave’s entrance o the underground streams is aboul 70 m,
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Cruo et als New troglonic arvid shrimp from China

The new species of atyid shrimp inhabits the underground stream and adjacent channel,
[t can be readily scen moving about slawly in the illuminaion of the electrical lahis installed
inside the cave, Other fauma caught with the shrimp included Neacariding denticulata sinensis
i Kemp, 19181, another (as vel unidemtified) species of Cariding and 1adpoles of an unidentified
species of frog, all of whieh had whitish bodies hut normal eyes, suggesting their facultanve
troglonic nature,

When keptin a glass agquariom the wroglonic shrimps preferred to stay soliturily in darkness
uniter pebbles rather than in groups amongst aquatic plunts as in the case of normal epigean
alvid shrimps.

The holotype hus been deposited in the Hunan Agricultural University (HALU} and
representative paratypes have been deposited in the Shanghai Fisheries University (5FL).
Arrangements have been made to have some type specimens deposited in the Zoological
Reference Collection (ZRC), Department ol Zoology, National University of Singapore,

Abbreviations used are CL for the post-orbital carapace length measured from dorsolateral
invagination of posterior margin to orbital murgin, R for the pre-orbital rostral length
measared from orbital margin of carapace to tip of rostcum and TL for the total body length
from tip of telson to orbital margin of carapace, Epicuticular spination and setal terminolgy
follows that of Felgenhauer {1992),

TAXONOMY
FAMILY ATYIDAE DE HAAN, 18449

Cariding semilblepsia, new species
{Figs, 14, Tables 1, 2)

Muaterial examined. - Nolotype - | adalt female (228 mm TL, &9 mm CL, 14 mm KL (FLATT
BO-05-003, Dengpanshan Cive (ea, 285N, 109°30°E ), Hunan Provines, China, coll. 2 L. Guo, |17
May. 1989

Allotype - | adult male (245 mm T, 7.0 mm CL. 19 mm RL) (HAL 88-05-02), sume data as
holoty pe.

Paratypes - | ovigerous female, 9 females (HAL) 017.9-25.4 mm TLy, 9 males (HAL (21.1-23.7
mm TL1 2 femuales (SFLUD, 2 mades (SFUL same data as holotype.

Deseription. - Body small. subeylindrical; males in collectiop reach 24,5 mm i 1ofal
body lengih (TL), females reach 23.6 mm TL,

Carapace {Figs, 1A-C. 2A) Glabrous: rostrum short, 0,15-0.25 of carapace length (CL),
length 26401 times height, curves downwards, tp sometimes curved upwards, reaching tip
of basal amtennubar segment. unarned (27.6% ) or 1-13 dorsal rosieal teeth (72.4%, N=29),
-2 situnted bebind posterioe orhital masgi. setose, (6 ventral rostral teeth, placed distally
il present: Tateral caring divides rostrum into twe unequal parts, continues posteriorly o
crbital margin. Antennal spine shorl, strong, placed below lower orbital angle. Plerygostomian
angle obiluse; plervgostomian spine absent,
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Fig. |, Carfding semillepsin, new species. A, holotype female, cephalothorax; B, paratvpe female,
rostral region; C. paratvpe female, cephalothorax: D, amenoule; T, antenna; F, rght mandible; G,
left mandible, Seale bars; | mm (A-Ch 04 mm (DE) 0.5 mm (F,GY.
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Eyes (Figs. TA-C. 2A) On redoced stalk, pyriform: cormeal surface rounded: red
pigmentation poor, confined o small rounded (00 12-0.28 min dinmeter) spot on outer
anteroluteral margin.

Antenmule (Fig. 1D, Peduncle not reaching beyond scaphocerite: stylocerite (680074
as long as proximal segment: anterolateral anale of proximal segment aewte, reaches aboul
(.27 of intermediate segment: intermediate segiment 060 as long as proximul segment, shou
1.3 as long as distal segment: all segments with submarginal plumose setae: distal scgment
fringed laterally and apically with plumose setae.

Antenna (Fig. 1By Peduncle about 0142 as long as scuphocerite; scaphocerite slightly
lomger than antennular peduncle. outer margin straighe w slightly concave, asetose, ends in
strong subapical spine, length 2.7-2.9 times width, prosimal Tamella and interior margin
with plumase setae,

Mandibles (Fig. 1F, G Without palp. Right mandible with about 7 strong. sharp incisor
teeth Laterally: medially two groups of setae, one group with about |6 hamate sclac, other
group with about 56 finer straight plumoese setae; maolar process ridged. Left mandible with
5-6 strong teeth; three groups of setae medially, reducing in size wwirds nidged molar process,

Maxillulu (Fig. 2By With simple palp. slightly expanded distally, with long plumose
setae distally, few stimple setse prosimally; ower lacinia with broadly rounded margin, bears
severil rows of plumoese and simple setae; upper lucinia broudly efongate, inner edge straight,
with several ronvs of strong spiniform. hamate, denticolate and plumose setae, outer and
fower inner margins with plumoss setae,

Masilla (Fig, 200 With slender tupering palp, shorter than upper endite cleft, naked;
upper and middle endite with simple, humate, plumaose and denticulate setae; lower endite
with hamate setag) scaphognathite with regular row of long plumose setae on distal margin,
with shorter simple ones continuing down proximal viengular process which distally hus
numerogs long simple setae, some with prominent dilation at base,

Firstmaxifliped (Fig, 2D With broadly eeiangzular lamellar palp, ending in pointed tip,
margins with plumose setie; uliimate and penultimate segments of eodites indistinetly divided:
inner margin of ultimate segment with long denticulate setae; flagellum of exopod distinet,
well developed, with plumose setae; caridenn lobe narrow. with plumose setac.

Second maxilliped (Fig. 2B Endopod with lused daetylar and propodal scagments; inner
marging of remaining three prosimal segments with long setae of various Lypes; cxopodl
long, narrow with plumose setag proximally.

Third maxilliped (Fig. 2F). Resches to beyand up of antennudar peduncle: endopod three-
segmented, length of basal segment 6.2-6.0 times width, with Tew hamate setae on distal
outer margin: length ol penultimate segment B.0-84 times width, 0810085 times as long
is busal segment, with transverse rows of spiniform hamate setae; distal scgment ahout 0,93
tirnes s long s penultimate segment, ends in large claw-like apical hamate seta surrounded
by simple and plumose ones, behind which there wre ahout 7-9 hamate setase on distal third
ol posterior margin, clump ol sereate and pappose setae proximally; exopod reaches t ghout
D23 ol second segment of endopod, distal margin with ling plumose setae
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Fag. 2, Cariding semiblepsia, new species, Paralype male. A, rostral region; B, maxillula: C, maxilla;
13, Nirst masilliped: E, second maxilliped; T, thinl maxilliped: G, first pereiopod. Scale bars; | mm
(A, 05 mm (B) 04 mm (C-E, G
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First pereiopod (Fig. 2G). Reaches tip of eyes: chela length 1.8-2.5 times width; movable
finger length 3.3-4.4 times width, 1.3- 1.5 times as long as palm; finger tips rounded. without
hooks, setal broshes well developed; carpus atached o cheln ventrally, excavared disio-
dorsully, carpus length 1.9-2.8 times width, 0.85-1.30 times as long as chela, 0.80-1.00 umes

as b as MeTus, METNS artoewer than carpus; ischiom 9.53-40,3% vmes s hong as merus;
epipod present

Fig. 3, Carfding seiniblepaia, new species. Holotype female. A secomd pereioped: B, third pereiopod;
L dactylus of third pereiopod: 13, fourth perciopod; E, dactylus of fourth perelopod: F, fifth pereiopod:
G, ductvius of [fth perciopod. Seale bars: | oo (D), 0.4 mm (AR F), 0.2 mm (CEGi
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Second pereiopod (Fig. 3A), Reaches tip of second segment of antennular peduncle, more
slender and longer than first perciopod: chela length 2,3-2.9 nmes width: movable finger
A.0-5.7 times as long as wide, 17-2.4 times as long as palm, finger tips without hooks, setal
brushes well developed; carpus 1 4-1.7 times as long as chela, 0.90-100 times as long as
merus, length 5.0-3.7 tmes width, slightly excavated distally: ischiom 0.42-400.46 times as
lomy as merus; epipod present,

Third pereiopod (Fig, 3B, Cl Over-reaches antennular peduncle tip by abouc 0,33 disial
propodus; dectylus length 2.5-3.7 times width, ending in prominent elaw-like hamate seta
surrennded by simple setae. behind which posterior margin bears 4-7 shorter spinilonn hamate
setag; propadus length 100148 times width, 4.9-3.6 umes dactylus length, posterior margin
and lateral surface bearing two rows of small spiniform himaie selae; corpus 0.6 1-0079 times
as long as propodus, distal projection well developed, posterior and lateral surfaces with up
to B sl Bamate setae; meris 1L5-200 tmes as long as carpus, with 3-4 strong, movable
spiniform hamate setae along pesterior marging ischivm U20-0.27 times as ong as merus:
epipod present,

Fourth pereiopod (Fig. 30, Bl Reaches tip of second segment to tip of third segmen
I'sntennular peduncle, morphology similar to that of third pereioped. Dactylus length 2.4-
S tmes width, ending in prominent claw-hke hamate seta and 4-7 (commonly @) shorer
spimiform hamate setae along posterior margin: propodos length T10-15.0 times width, 5.1-
B times as long as dactylus, bearing two rows of hamate setag along posterior and lateral
surfaces: carpus (L52-40072 times as long as propodus, with up o 5 small hamate sclae along
posterion and lateral surfaces, merus about 14-1.8 times as long as carpus, with 3-4 spiniform
hamate setae on latero-posterior marging ischium 0.27-0,30 nmes as long as merus; epipoi
present.

&)
]
A

Fifth pereiopod (Fig. 3F. G 4A B Reaches tip of second segment (o tip of third segment
of antennular peduncle. Dactylus length 3.2-4.2 times width, ending m claw-like apical
hamate seta, bearing comb-like row of 30-32 hamate setae on posterior marging propodus
length 11.2-15.9 times width, 4.5-6.0 as long as dactyvlus. bearing two rows of 13-20 short
hamale setiue on postecior margin: carpus L30-035 times as long as propodus, bearing 2-
5 short hamate setae, distal projection well developed; mers distinetly shorter but broader
than propodus, bearing 2-4 large spiniform hamate setae; ischium about .32 as long as
merns, with simple setae: epipod absent,

Abdomen. Well developed, rotund, glabrous, 1.73-1.97 times as long as carapace (CL);
sinth abdominal segment 0314050 times as long as carapace (C1),

First pleopod (Fig. 4C, 123 Endopod of adult male 2.1-2.5 times proximal width, about
half as long as exopod, trapezoidal, a little wider prosamally. tip acutely or broadly rounded,
inner border hearing numerous spine-like hamate setae, outer border with long marginal
plumose setae; appendix interna well developed, ansing from distal part of endopod, half
its length over-reaching 1ip of endopod, numerous retinacula at tip.

Second pleopod (Fig, +E). Endopod of adult male about 0.90 times as long as exopod,
inner border near base with long marginal and submarginal hamate setae: appendix interna
long, reaches beyvond middle el appendiz masculing, with many retinaeula distally; appendix
masculing rod-shaped, hearing two rows of long hamate setae distally and on inner lateral
IMAFEL,
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Telson (Fig. 4F). 0.34-0.45 as long as carapace (CL), equal to or just shorter than sixth
abdomingd segment, tapering posteriody, ending in rounded margin, dorsal surface with 3-
7 pairs of short hamate setae including 2 pair on postero-lateral angle; posterior margin with
3-4 pairs of intermediate plumose setac, outer ones usually shorter and thinner, all distinctly

shorter than lateral pairs wropeds distinctly longer than telson; diacresis on exopad with 4-
13 small hamale setae,

Fig. 4. Cariding semiblepyia, now species. Parmype male. A, fifth pereopod; B, ductylus of fifih
pereiopad: C. first pleopod of male; D, endopod of first male pleopod; E. second pleopod of male;
F. dopso-posterior region of telson, Scale bars: Tmm (A, 0.5 mm (C.E). (b2 mm (B,DLF)L
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TABLE 1. Length (L) and widibs (W3, in mme of pereiopod segments of tvpe specimens of Curiding
semibiepsia, now specics. PI-PE, pereopods -5,

Dactivius Propodus Carpus Merus Ischium

L W I W L W i W L W

HOLOTYPE FEMALE
Pl .86 0.27 1.1 0.6 [.2% (163 1.27 (.37 (.45 0.32
P2 ol 0.23 1.31 .50 218 (1,338 201 (135 NN (128
I3 R .13 251 0,20 1.59 0.23 ER L 0,36 .63 0.31
P4 0,46 015 26l 0o 154 (1,23 2 A5 0,27 0,72 0.27
P5 (.60 017 ERIA i1.23 Il (27 2500 2 iE0 03l

ALLOTYPE MALE
1 (74 s 123 1150 L7 (.50 1.29 (.32 {30 0.3l
P2 (}, 59 s 114 .44 1.72 (b, 3} 1,74 0.27 0.82 .24
B3 0,44 ni4 238 (L ) [LE0 (25 282 .34 0y .36
*4 Ch45 n.14 150 11240 [.73 LAl a2 .39 .79 .34
P35 0:59 14 Jam (1,201 2001 (.32 2492 0.38 0.96 0,37

TABLE 2. Companson of some morphometric characters of Cariding semiblepsio, new species,
O abdepsia, O, lancetfrons, Typhlacariding lancedfrons and T2 ai wndai, catio of appendix masculing
and appendix imerna lengths on secomd male pleopod: CLL carpus of fiest pergioped; C2, carpus of
seeond perciopod; 123, dactylus of third pereiopod; TS, dactylus of fifth peretopod: HE chela of first
perciopod; H2, chela of second peeeiopod; PS, propodus of third perewopod; P3. propodus of fifih
perciopod; L. lengths W, width.

O laneeifrons O semiflepsic O chlepita T lancedfrons T N
Hakbitat Epen trovaion troglin troghon troglon
Retinal pigment  normal reduced absent ahsent reduced
LT 1.3 ].9-2.8 [.6-2.3 1.7 23
HILHIW 2.0 1.5-2.5 21248 1.6 [NE]
CaLiCaW 3540 5.0-7.5 4,356 20 43
PR2LATE2W 2.5 1328 2.3-38 1.5 2il
[REIN BERLY 4.0 2537 2.4-29 3.7 4.7
DLW 3.2 1242 3230 44 5.0
PR3 3.5-4.0 4 5.5 10 34-7.5 3.2-3.5 an
PALAZSL 4.4 4.5-0.00 4.8-5.7 14-40 3.2
Rostral teeth 34y 16-23 (23015 1-97 10-24 370 36

25 (1-f3 . 0} 0

D3 spination 56 +-7 4-h R 3
Diaeresis 1319 G-13 9-13 8-11 1-11
i g, 2 <2 ci. 2 | i |
Egg diameter  (.36-00L01 & LOG-1.05 % ol known not knevwn not known
(mm} 0.74-0.84 1.37-1.71
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Ege size. Bees with undeveloped embryvos feyes not visible) lurze, measuring 1.06-1.15
x 1L3T-1.71 mim: Tew in number (only 7 in one {emale).

Colouration, When alive, body is opague whitish and eves are reddish: colouration is
lust soon after death; body becomes milky white and eves hecome colourless on preseryvation.

Litymolagy. - Diescribes the state of the eyes, with only rudimentary retnal pigmentation.
It is used as o noun in apposition.

Remarks. - Although O semiblipsia, new species, closely resembles C ablepsin Gue,
Hang & Zhang, 1992, in eye morphology and habitar characteristic (degencrated cyves,
troglonic habitar, with type localitics only 25 km apart) it seems to have closest phylogenctic
affinaey with O dereedfrons Y, 1936, 10 dilfers from this species in the following features:
live body colouration (opaque whitish versus trunslucent brown); degenerated cyes, larger
cggs (oo LD LS mm versus 0.6 x (L8 mm), rostrum with less dorsal teeth (0-13 viersus
16-23) with fewer placed behind the oebatal margin (0-2 versus 3-20, less setae on the uropodial
diaeresis (9-13 versus 15-14) and relatively slender carpus on the first two perciopods.
O seenibBdepsio can be separated from the other described troglonic species using a combination
of characteristics given in Tuhle 2,

Cariding semiblepsia is the fourth troglonic species of atyid shamp o be reported from
China. the others being Typlilocariding lanceifrons Liang & Yan, 19810 1 fgd Liang &
Zhou, 1993 and Caridina ablepsia Guo. Jung & Zhang, 1992, The gencric status of
Typhlocariding find 1s dubious, W deseription by Liang & Zhou (1993) and our examination
of the single female specimen strongly indicate that the species belongs o the genus Cardin.
T lancetfrons Liang & Yan, 1981, however, seems to have been correctly placed in this
different genus.

The Tour described troglonic species exlubit different levels of eve degeneration, in terms
of the shortening of the evestalk, the comeal surface becoming more acute and the reduction
in retinal pigmentation (Table 2. This suggests that the degenerative process is gradual.
Normal-eyed species found in troglonic babitats (2.2, Cariding cavernicofa Liang & Zhou,
1993 and . guangyiensis Liang & Zhou, 1993) may be regarded as facultative troglonic
species while those with completely degenerated cyes (e.g. Cariding aldepsin uni
Typhlocariding lanceifrons) may be regarded as obligate troglonic species. As for those
species with partially degencrated eves (such us € semillepsia, new species, and T, fiud)
itis suggested that they be regarded as obligate troglonic species until such time that evidence
to the contrary 15 Tound.

The survival of € semiblepsia, new species, and other troglonic faung and flora may be
under threar. Many caves and their associated water bodies are being opencd up as tourist
attraction and are artificially lit for long hours. The impact of such disturbances on the flora
and fauna are likely o be sigmificant. Careful conservation and management consideration
should be given before exposing such unigue and fragile habitats to artificial conditions and
the human disturbanee,
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