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WISTIEIE (Genus Tricula) f& Benson'™ T 1843 fEHLHE R H B o HE L1 vH 1 [T 5 1%
(Assam) BUFRAGISIRIET R , MR G LIS (Tricula montana Benson, 1843), {HAL
LU B R R R B (Rao, 1928)%; FEH TILHIET I, MIB SR, ISTIRES 2
ERBTHERN (Gasrropoda), FEERL (Hydrobiidae), FUSTIEWAY (Triculinae)o iXE5 1R
WY AMETR/N, SR E A 8mm DUR, BRUNR KR . 78 TR b, R AR RS AT U2
(Tricula gravelyi) F=TSEJHAN (Prashad, 1921)2Y, 270 IKA/NE, /INEFIEER
o BEMEHNETHEMKEARSL, HMMOMERART, EESATEH B (Benson, 1843,
1862; Prashad, 1921)%7*1 #fitg] (Annandale et Rao, 1925; Rao, 1928)%3 #E (Davis,
1968)0 Ed  (Davis, 1979, 1980; Temcharoen, 1971, 1976)R415#51  JEEer
(Quadras et Moellendorff, 1895)22  FRIREER, (Habe, 1961; Davis, 1969a, 1969b;
1971)m-seifnh R, REMNRIETE, B7E 1885 £ Gredle™? GiRIE T = TR H LN
— A Rl, ®RA  Bithynia minutoides (=Tricula minutoides minutoides), [LJG Gredler
(188717, 1892)M8 4R T A= F R 1T P8 ML S A i b (B Tricula minuroides fuchsi,
Tricula cristella R Tricula wutaiensis)o 1890 & Heude®@ & PUJI = — 4~ 37 Fh, FR 4
Hypsobia humidas 1924 & Annandale™ W HBANSTIERE, MFATRERLET B Tricala
humida (Heude, 1890), & T =ra BT LN — /N 5 #, ¥4 5 K #1478
(Tricula gregoriana)o E MLLUE , R ICIR S o MUB HRT, R E R WIET 2 K A5 # (Annandale,
19243 Yen, 1939)%%, f@BUSIMRED (1959)% M =BBRIST T TH%, £i0R
TEM, Hh—FEERETIE, WAERM, INHEETESMR, EXRIEXE %,
1957—1958 SE[A], P\ &/ B S HEE & B A MR RE RS T8N, EFSE
WA THIETE, e L VEET I, BIARGEEMIST IR e FUETIE (Tricula) XAHFL5ERE
XEERM. 1963 FFLUE, RN, FHERESEM S5 ) IO RIET 2 b $ 3 T i b
By, N5l T AMES. B 1957 &, BAThaFmRE 7L A8 TR
B LM S B 2 M5 S RIET IR A K 0 50 T DU RIE . 1Lk, BATEML
FLlEE 21 B S B ATl AR A N, ORI MRST B AR A, @t R 5w, RI=
AN, H RO E R R R E — R A e BRI AR SRR W b
Bed e R H T E RS IR R, W H MR T,

* FE RIS BREERES MR ARE, XEXFAE I HEE S, IR AER R RUTER A Rl —3
B
KRB 198243 2 H,
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1. FERWISTIB G F) Tricula pingi sp. nov.? (B 1—5)

TS BEERUN KBS, S R AE . RECE LIRS, HHE
AHEED ST, 2RBG. EisEE, ENE RIS TR (7X5 5%, 7] Wil
HzERE. AOEMARBEEERG, BERBEREO, A 6—7 MEEHIHEK
IR E (A BIRRA, TR B AR &, WA 5 MERR), BMEEEEN. 4R HBRK.

RS, E B RAN T — R 1 ~21— fFo IARSETHE /NFL LR RIRERSRE R,

HORE s, MM, (RRERRER FTEMRTERZ¥o WEIEE, B 12
(penultimate) J2 =422 (antepenultimate) ¥ BHiiR, FIOIERE3E , N4 5%, HAlS
WEED, HEgkmAk, TR, NINEHRE, NWESKRBEZEHE —&KRERN
EfRe WE LA —UTRA/NNTe XERFFRH— DR Ao BB, BRR. %
e AR, EEREDE, Msm B B, a4, AR, IRER G, KRB, B T RIEEELA
5, B R BT 2 PO RBVE 2L S8R 1.17mm, J 524 0.76mm, L 58 F/h, BE4R
A,

EtEiz A FET4,35mm, §F 1.65mm; FEE; 1.56mm, % 0.957mm, 1981 4 10 A 25 H5:F
WAL T B SR B = T B IG5 R,

BligsR A 75 2.89—4.43mm 95 1.2—1.65mm; FEO F 0.91—1.65mm, §5 0.64—lmu,
1979 49 J10 H, 1981 £ 10 J 25 Bz 12 H 27 ARE#ILAEE B HEXEKILRE,

WNELEH AW LB MRS KR RS A I B AR, [ ZIH K 0.913mm,
FEEBIE 0.13mm, HKEAET OYRE =64, RinsB, A 2oE i, Ry IR &R e
70 % TERE L ERIBRA , i AL > R B 4, HLIRBESH 0.36mm, BEEEY 0.24mm, Lb WY
Ko MRABEAE 10—13 MR FESIN, BRI Ko IRAUN BBE A T il M 25 307 ol i
Iho INELOLHE, EREMBZ], SIRINEA, & 28—34 5], HHEBHR, W H B,
] 2 2 BRvE R Rl Mo MERRRT 2R 38 6, JHT AR, TOPR B IR, S T S W A, K
BRo EREIN, K —MHEEA AT Z(E 4, M T30, XEFE R, 14 MR W
A SR PR E o X A REIR S8 3. 2mm, 38 1.39mm; 521 & 1.2mm, 3% 0.85mm, A2
FoN B e, B 5 MER,, K EE RN, HIMEREIRCR &SN, — I ER , NIt &
RRERERERR AP 2OV, FimPBEmanNmM, EiEsNJLPE AR LA
Mo JEHEAMIPERT, BRI, WATMARRE, WEMAER, HEHEWIR,IK 0.6mm, %
0.lmm, —HEHELA 7 Ml i BSH 5 MR, A L AR, HTAPW
B 3NRU WG ESH 6 DR, 8 2 MRIGNGEI A 9 MRt SR R
AL AR E WEAR: 2—;%%; 1-1-4; 95 11,

WRWE A ETERK 750m B L B E— RIS N B, 1 EE 30—40em, YIRS ML
A IR AT » LR EBE K B SRR D (BRI RS MR T il W ZREUREB 7 B
Feho FRIMITIRMIMI LA/ N ARG (T RHHSFA/ NG, —F LK BB AE, 2EEHH
IR BRI B B LA R E TSR BE—NAT/NSHAERA-Z e MILREN F

D) REMUZLNDHYERRELBNETE 0 L.
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BT, MEXREN PR, /NG HE (Bythinella) RG5#E, RIF RIS EZK, RnEamE
BLELXFE-REE—AE A(ER 715C). ERFEED, 2RBERBEE—E, ARbLA58
MK E o

FahEd  AFHAREKAER B (Paregonimus skrjabini Chen, 1959) MSE—hANE X, HERK
R 2.79%(15/555)0

Wit  AFHRRFNABECAFEERIGTIRE: (D BEERERY. &

A1 REDETRGEER) 12.5 % B2 ERWWTREER) 12.5x%

B3 FRXMUTEROE B4 —AFERAUWTEERIAZER
HTAPEE(2Fb)
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ot TEH, REGARE, 2E86E; ) ERONNE LBE—HEA/NE; (3)
MR 20 MEWFHIE, 555 2.89—4.43mm (SE# 3.67mm), % 1.2—1.65mm (35 1.45
mm), ZHELBIFEA 1:2.53; (4) REBERRBER, HRESTEMATERK ¥, 24
HUELBISE224 1:1.85;5 (5) E AR SMMRETIREINE AHo

2. BEKWIETB (I #) Tricula hsiangi sp. nov.” (& 6—9)

FA#E  BSEAUN,RIVEE HR, A RGEIE, RIEENER A, /DI
DULLREL, B HEER N BE L EB , PRI 3RS, TR E MRHISE TR (7X5 5L,
A AFEEA AN ZAERR, B2 6—7 A, SBERRMN, BN ERENERY R
BEOZBHEE, BEREENRRERILERRE, REBROREXT2KZY. fE
20 MBI E, ARBERESFEZIEA 11164, HWNENE TIRERRR 1.47 (%,
FHEME. &A%KEW. RO EINREE, R/, RS, WIMNE R, /MNER
ML EHE , NE F MmN BN 128 M5, INEE , b2 fn B W, PRl
B, e, E I, BRI B AR T N4 — U, MR R R A B BUR RIS R 8 R IR
0.76—1mm, YT BEJEEAL 3 0.52—0.69mm, JERFISUb S 0.56mm, BEBSELFSO/N, RELE A G
Ao

IEREERA WS 3.52mm | $% 1.6%mm; FT 1.32mm §8 0.69mm, 1981 4 10 H 25 A2 F
W e B = B2 R 2,

B iR A P2 B 2, 68—3.52mm (3 ¥ 2.85mm), $ 1.2—1.69mm (S #J1.24mm); 7% (105
1.06—1.32mm, % 0.68—0.73mm, 19794F 9 A 10 B, 19814 10 A 25 B 12 A 27 BEERE
LR E

RERLEN WL L O ANVE S S B0 TR G B IR B, I kR &,
fol F 45 FE Z A, R RA K, K 0.87mm, 3F 0.087mm, ST OWIKAY 4 %, AL s
15012 By R S £ 1 it = i T 1 SR N SR S (3 728 2 627 Pk
il 5E HOARAS , T A A 3 M6, PRIE 10—13 ANEERE, 1K 0.365mm, B8 0.104mm, th
RS A% o W R 58 B 28, B R BB AR A e T BT Bk A 22 A5 TR S, UM TUER B 2o
MR AU S, A Tl A RSN SNELRMEMILE. 81K 0.87mm, % 0.304mm,
B0 22—26 FU BISRAORSE, iRl R K R E R NS IR EE A T
25 R I 4, A B U4 , 55 0.1mm, 1K 0.391mm, A% T LFBRERN—¥ . MW
W, EHERKTE, HEWRVK 0.73mm, % 0.087mm, H—#HLE 7 Mkl |
Stk A B R, BB 5 AR, PRI EK, TERSHE 3 MR Mkl R8h
5 AN, 2 MEA WEHA L& 10 DRI ARG EEA 9 MRl AER

L 2-1-2
£, 222720 1-1-3; 103 9
A 3-3 °

BAKE APHSERUTEREE—FNNE, FNEBE SN RIER, FRIRE
e,

FhR  ARFHOIRKIFRAR S (Paragonimus skrjabini Chen, 1959) 55 —ilalE 3, HEA
RN 29%(4/200)0

D)y ZFMLELHUMED Y RHE LR VEREENL T 0L,



4 3 e MdLRISTRBE=F# 303

e MKMUTE(ERM) 12.5% 7 AEUTREER) 12.5%

£

K8 KRR Ao MEKMTROES

Wit AFHESEDTERUTE (Tricula martini)™ AL EARF#AMEE/N, B IR
BHEEMN, kEEER, RENERX A AR

3. BENISTRGEF) Tricula tunbaoensis sp. nov. (& 10—13)

WE#E  BEEUNKESE, TRERE. REBG, $EP. RIRNEREX
BTN FEE , (BIEW B RS THRKR (7 X5 Z)WE, /LR AZ ERE. BE 6—7
E. £ EERBHOMEK, REEEBERIET, EHamE L8R8 MHAB, X TEE—
ZFRE, XRAFMP—IRUF . FEEERNHE, MEABRENRER. MEEN,
HREBEENREATE2RKZY. MNEEW, -BERHEUAZERREHTR. @°EBE
(penultimate) WEEAAF=IEE (antepenultimate) FHER 1.8—2 £, FROFEKRRE
B OSERBEED, B0 EGEK, 82—/, TERE. KO, INEREEK
ik, NBASRINE, MRS, HEERE —REZ /M. NESREEZHE—%
B ROIIRIAIR o SRR AR IR EE , LV H A B, PRI E AR B A, BT, B
BADERERTRE W, NEZZBABWBGIREL, &K O0.87/mm, EEKLE
0.47mm, FTRFRLE T 0.43mm, ERELLFZO/N, AR,

EHREE ZE 3.3mm, %% 1.2mm; & 0.87mm, §§ 0.51mm, 1981 4E 11 A 5 BRH#HL
B B R A4 B AR\ SR i (R UK B BE T ) o

BliR A FEE 2.5—3.3mm, % 1—1.3mm; F O 0.84—1mm, § 0.51—0.77mm, REK
AfH S 5 ESRAER.
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EBEN  FERRRA, MR B SRS , 1855 0 B i &, B SL R 520 B s, IS
BB MEEAHKEE DR, AT h MM, ORZER T, AR TL>
B, 75 I R IR R (1R 0.86mm), K 34U E, BB K, BEEREH, HEHBS Y
10 NERE L (BVE BN X SR E R Mo FRAUN, B, A Tl ARmd o, WiRAER%
0.53mm, HEEE 18—24 5. KB, HBER. BEEK, HRER H%kEA. B, K 0.41
mm, 3 0.12mm, X2 ST BB K, R S TFE S b o BZMT R, LT,
IR, HEWIR, K 0.567mm, % 0.077mm, 3t 68 HE, S—HHA 7 MEH: Tk
B %A 7 AR, i LA ER, TRRMUEE 3 MRt WERE 6 MR, % 34

BoR; PR 13—14 MU AME B 8—9 Mo tHE AR 3713—3 2-1-3;

13—14; 8—9,

HWRIFSE AR 750m BH BN R, BAE A — I, 28 TBOYBE A, iK1
SIABREI R, ZEMFEH/INEL W 1/2—2/3m, SEEERHE , VIR K/NABRRIED , Wh K RERRD,
BLERT, KREEGERRSE 30°C N, MEKEMN 22°C, K oH % 7.2, WEMTEEEH
BTy BB, MY B e /INE B R, DRCR A B EN/NA R, FAEEE LBl B4, ER—wh
BRRKE R o MBELEMRENERET IR, I WIBBIRR, ARMHK, EXBEEER, RiNE
Akt R 7—15°C TH AZHE—F Ao :

Wik AFMESRYRUTIE (Triculs raylord)™ FERLBRFTFAREN, FO

B 1o fEMTREEI (x14) Bl HEAUTEEEN (x14)

B2 WEMITRNE B3 GEMNTRNSAS
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DESCRIPTIONS OF THREE NEW SPECIES OF THE GENUS
TRICULA FROM HUBEI PROVINCE, CHINA

Kang Zaibin

(Department of Parasitology, Hubei Medical College, Wuchang)

ABSTRACT

During the years 1979 to 1981 surveys on paragonimiasis were carried out in Wufeug
County, Xingshan County and Enshi County, Hubei Province, and lots of freshwater
minute snails were eollected. Among the collections, we come across three new species
belonging to the genus Tricula of Hydrobitdee. Of which, two are found to be the
first intermediate hosts of Paragonimus skhrjabing Chen, 1959, The diagnostic features
of these new taxa are given as follows. The types are preserved in the Department of
Parasitology, Hubei Medical College, Wuchang, China.

Tricula pingi sp. nov. (Figs. 1—5)

Diagnosis The shell is minute, elongate-conical, thin and opague. The shell sur-
face is smooth and without ribs, but stained with dirt. The color in life is darkish
brown, and sometimes the body whorl is tinged with yellowish-brown. There are 6—7
gradually and evenly growing whorls, each of which is well convex, so that sutures are

quite impressed. The spire is rather high, consisting of 5-—6 whorls, each necarly 1-;—

times its preceding one in length. The apex of the spire is blunt and rounded, and the
protoconch is minutely mamillate. The body whorl is not very tumid, its lower por-
tion reduced, whose length is about equal to, or a little longer than half the length of
the shell in ventral view. The penultimate and antepenultimate are band-shaped in
both dorsal and ventral views. The aperture is pyriform, continuous, with dark margin,
its upper portion is very narrow but lower portion is wide and rounded. The outer
and inner lips are thin and simple. There is a wide rift between inner lip and body
whorl. The upper portion of inner lip is with a small tooth, which is the most charac-
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teristic feature of this species. The umbilicus is narrow and chink-like. The operculum
is yellowish-brown, corneous, opaque, ovate, blunt and rounded at both ends, and slight-
ly thickened from the edge to the nucleus, and is capable of retraction within the mouth.

The animal is of a bluish-black, and has long tapering tentacles, which when fully

stretched are about 3-L times as long as the snout. The eyes are small and black,
2

situated at the outer base of dorsal side of the tentacles. The mantle edge is smooth
and without papillae. The verge is simple, light yellow, slender and long, and is coiled
up at the back of the neck near the right, and its end is pointed. On examination of
the soft parts, I have discovered a snail with two penes twined on the back of the neck.
I look upon that as most unusual and so far unrecorded. Both shell and soft parts of
this snail are normal, and only the apex is decollate. The snout is wide and short, and
slightly emarginate in front. The sole of the foot is rectangular when backstroke, but
its antero-lateral angles are not acute and the postero-lateral angles more rounded. The
radula is band-form, 0.6 mm in length, 0.1 mm in breadth. The central tooth has 5
denticles, a larger median with a smaller one adjacent to this and the outer still smal-
2-1-2

ler. The basals in the central tooth are 3 on each side; the formula thus becomes

The lateral tooth has a strong cusp and one minute cusp on the ingide of this and 4
on the outside. The inner marginal bears 9 denticles and the outer 11.

Holotype Length 4.35 mm, breadth 1.65 mm;length of aperture 1.56 mm, breadth of aperture
0.95 mm; collected on October 25, 1981 at Shenjiabao about 30 miles south of Yuguan, Wufeng,
Hubei.

Paratypes  Length 2.89—4.43 mm, breadth 1.2—1.65 mm; length of aperture 0.91—1.65 mm,
breadth of aperture 0.64—1 mm; collected on September 10, 1979 and in October to December, 1981
from Shenjiabao, Wufeng, Hubei.

Parasite Paragonimus skriabini Chen, 1959.

Discussion This new species may be easily distinguished from its congeners by
the following characteristics: (1) The adult shells are elongate-conical, thin, smooth,
without varix, darkish-brown, and covered with dirt; (2) The upper portion of the
inner lip with a small and distinct tooth; (3) Based upon the measurements of 20
shells, the length is 2.89—4.43 mm, the width is 1.2—1.65mm; the ratio of width to
length with an average value is 1:2.53; (4) Body whorl is not very tumid, its length
is equal to, or a little longer than half the length of the shell in ventral view, the ratio
of body whorl to shell being 1: 1.85; (5) The radula formula is also different.

Etymology The new species is named in honor of Prof. C. Ping, the famous zoologist and pioneer
conchologist who was one of the founders of biology in China, to whom 1 am greatly appreciative for
his constant help and encouragement in my malacology studies from 1954 to 1955 at the Institute of
Hydrobiology, Academia Sinica.

Tricula hsiangi sp. nov. (Figs. 6—9)

Diagnosis  The shell of this species is minute, elongate-ovate, turreted. The color
of the spire in life is dark-brown to yellowish-brown but is sometimes covered with a thin
black enerusting of mud-slime, the body whorl is always tinged with yellowish-brown,
sometimes reddish-brown. Whorls 6—7, convex. Rach of the spire whorls with a gra-
dual increase in length; the body whorl with a rapid increase, fairly tumid, whose
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length is always longer than that of the remaining whorls in the spire, based upon the
measurements of 20 shells, the ratio of body whorl to shell being 1: 1.64; the ratio of
penultimate to body whorl being 1:1.47. The apex is blunt and rounded. The sutures
between each of the two whorls are well impressed, and more or less transverse. The
aperture is marrow, oblique, ovoid, pointed above. The outer lip is thin, simple, longer
than the inner one. The inner 1ip is short, its lower part is slichtly reflected. The umbi-
licus is narrow and distinet. The operculum is ovate, horny, thin, translucent, light
yellow, paucispiral, with the nucleus excentrically situated on the inner side near the
broader end. The operculum is capable of withdrawing into the shell.

The animals are usually dark bluish gray or light grayish black except the liver,
which is yellowish-brown. The tentacles inlife are about four times as long as the
proboscis, its edge is transparcent, and the center is grayish black. The probosecis is
wide in anterior, narrow in posterior, and slightly emarginate in front. The eyes are
small and black, and are situated at the outer base of the dorsal side of the tentacles.
The verge of the male is very small, short, curved on the right of the neck. The sole
of the foot is rectangular when backstroke. In the radula the central has five cusps
on its upper margin, the median one being larger and sharper. On the anterior face
of the tooth there are usually three pointed denticles at the base on each side. The
lateral has five teeth, of which the second from the inside is much enlarged. The inner
marginal has 10 cusps, the outer 9.

Holotype Length 3.52 mm, breadth 1.69 mm; length of aperture 1.32 mm, breadth of aperture 0.69
mm; collected on October 25, 1981 at Shenjiabao about 30 miles south of Yuguan, Wufeng, Hubei.

Paratypes Length 2.68—3.52 mm (average 2.85 mm), breadth 1.2—1.69 mm (average 1.24 mm);
length of apertute 1.06—1.32 mm, breadth of aperture 0.68—0.73 mm; collected on September 10,
1979 and in October to December, 1981 from Shenjiabao, Wufeng, Hubei.

Parasite Paragonimus skriabini Chen, 1959,

Discussion This new species is closely allied to Tricule martini Rao, 1928 but
it is smaller in size, its whorls more convex, body whorl very inflated, and radula for-

mula is also different.
Etymology The species is named in honour of Prof. Chin-min Hsiang, the distinguished microbiolo-

gist, vitologist and director of the Virus Research Institute, Hubei Medical College, Wuhan, China.
Tricula tunbaoensis sp. nov. (Figs. 10—13)

Diagnosis  The adult shells are minute, eclongate-conis, thin, light yellowish-brown,
translucent. To the naked eye the shells present a smooth appearance, but when exa-
mined under a strong lens or a binocular microscope the surface shows very minute
longitudinal striae. It has 6—7 whorls which increase gradually in size and arrange
in corkserew staircase. The apex of the spire is blunt and rounded. The suture between
each two whorls is shallow but very distinet. There is a line of shadow under each
suture, which is an outstanding character of this species. The whorls are not at all
swollen. The body whorl is, however, more convex than the one above it, and its length
in ventral view is greater than half the length of the entire shell. The aperture has
a peculiar structure, the peristome with dark brown margin, its upper portion is very
narrow like a small canal but the lower portion is more wide like a large breach. The
outer lip is elevated and slightly cxpanded. The inner lip is thickened and slightly
reflected outward, its upper part with a small tooth. There is a wide rift between the
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body whorl and inner lip. The operculum is ovate, 0.87 mm in length, and 0.47 mm in
breadth, horny, thin, light yellow and paucispiral with the nuecleus excentrically situated
on the inner side near the broader end. The operculum is capable of withdrawing into
the mouth of the shell.

The animals are usually grayish black or black. The proboscis is blunt, slightly
bilobed in front where the mouth is located. The single tentacle on each side of the
head is fairly slender, round with swelling at their base where the small black eye is
situated. The verge is simple, slender and long, and is twined on the back of the neck.
In the radula the central tooth has a strong median cusp, a lesser one adjoining this
and two feeble ones outside of it. The basals are 3 in number on each side, the formula
3-1-3

3-3°
and 3 on the outside, the third being feebly developed. The inner marginal bears 13—
14 denticles and the outer 8—9.

Holotype Length 3.3 mm, breadth 1.2 mm; length of apetture 0.87 mm, breadth of aperture 0.51
mm; collected on November 5, 1981 at Tunbao, Enshi County, Hubei Province.

Paratypes Length 25—3.3 mm, breadth 1—1.3 mm; length of aperture 0.84—1 mm, breadth
of aperture 0.51—0.77 mm; collected with the holotype.

Discussion  The present species is near to Tricula taylori Rao, 1928 but differs
from the latter by its smaller size, peculiar form of aperture, whorls arranged in spiral
8-1-3

3-3

being The lateral has a large cusp and 2 lesser ones on the inside of this,

staircase, a line of shadow under each suture, and by its radula formula:

2.1.3; 13-14; 8-9.

Etymology Named for the Tunbao Commune in which it was found.



