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AHEERRNEFERREHN
RO ZEHE

FhE EEN

(BEIIAREEDRFEDYHRE)

"’ =

L ARSIER BT R R ERB AR [UBMERSR (Aspidogaster conchicola K. Ba-
er)s BFILREFEIR iy (Aspidogaster amurensis Achmerov, 1956); [REZMIER B (4spidogaster
ijimai Kawamura, 1913); EIEEFER Y (4spidogaster indica Dayal, 1943); R ERH
(Corylaspis sinemsis Faust and Tang, 1936) NMZEFEEWH (Lophotaspis orientalis Faust and
Tang, 1936), Xf & dURkA9TE &EFHEMF R L REE

2 BB R R IR K A R R IR R BRI AET, AR SR/ AL R dii
BTRITAEEERAERIMRY IR L E LT YNEERF S

3AXMERTRER D E KB R RENEERHE, HRANBRREBARLNLRE
EMEBMFERLL,

AR E R R R SRR RERE SRR TS,

EREBW B ER AR B R ARG K ENEE RAE RN ERNEENS X, X—TF
MNEFEAEER (Aspidogastridac Poche, 1907), 3#F} (Stichocotylidae Faust and Tang,
1936 )31 57 4 i il (Rugogastridae Schell, 1973), AT ITHERXFHFIMEEN,OF 12 & 30
ZHR T HIMBTHELZFIM von Baer (1826) K BLINEMJE (Aspidogaster conchicola) |3,
AR RN RN G L P N SN RN SR LS EMES, T
REBRHALELTT R, AW EATREL, AW EATER L B MEL T HA(Aspido-
gastrea) BNUUGERRTEN S EREENREE (Dawes, 1941; Dollfus, 1953; Skrjabin,
195216820y, (AR —BXS BAY2E R T BB AR, BER, X—RREFEH R &
AR A LR Y, WA BRI BRI TEEEH LM (Close to the root of Digenea), 8]
e R F ALY “JREHEE” (prodigenea) MR, Frif “HEMAE” RENEHEE
Br M AI2EEE (Rohde, 1971, 1972, 1973)i5.%.281

AL, 3 TR A 4> 2, W B R HTIOER . MELBUE A B LR
MEREFAR AR — M ERREERE X RN B R AL, b L ENEM SR
NECRIRE T o EYFREFHKARED LB, MBI 2255 E D R BT
W B R A A 2RI, B i R 8 TE B M Sh I RIS HESh I T8 E S e UG 0SS, @
EITETH R R LER.

1979 4 5 7 28 B F,
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—MNEYEREENFEE MR EERTHENRETSER AT E -MELER
GRENREE, TEMNABE BEREEXNERL, BHEERFRACHEANR, 52
AT B BRERDE ANRIE. SEBUENA X IRR Z B8 B4, Adbert
(185511, Voclzkow (188881 HAUANEEEM AT, Faust (19220 JZLRI 4 BRI
B4 d, William (1942)°% X IR EERIA B 0IE T MHHEA . Wharton (193987
MK [Carerra carerra (L)) Fe—#higr=Il28 [Fasciolaria gigas (L.)] 4y BIRE—Fp
EW R CLophotaspis wvallei Stossich, 1899) HyBKHMIZhd, XEEIR &0 7 @M, VL
REEAVERBETE CRBRAENLLIENE [ dspidogaster indica (Dayal, 1943)17, Z¥ G
(Multicoryle purvisi Dawes, 1941) N EF/RIED  (Lobatostoma manteri Rohde, 1973)
(Rai, 1964; Rohde, 1971, 1973)z2%.5],

BB IT RS T A B LM AL Gresson (1964)11 BYI1C4RA 60 fili, 4> 3¢ 23 §,
B R A THA R Y R AE AT R Y (Young, 19235 Douglas, 1963), HAZHEMZ i h
(Polystomum integerrimum Rud.) M=t (Gyrodactylus elegans v. Nordmann) [fE:FH 41
& B L A LR R B 22412228 (Goldschmidt, 1902; Kathariner, 1904)M71) 41K di 4%
HHRABREEX FEHUHISHA B, RIEEA Rohde (1973)R X T H KM RIIN
FEREEETHE, HHBR AR,

ZRERBAVCBEE EALR A, REBIRF, HMIA KA B EAY S, N H
H—FHET T FARTRE . ZRANEHRREABERINE 75— UM
ANEEERANEKRRE s BT KR FRER I HIRIER TR

FORH O IK

BB AR A AL R AR Ge e R L S BRI R M M L 2 B IR SR E
AREGRRE . B ERNFAMENBRA BRI LA JIEET 9. AfE
M2 DR Ay B AR SR L B A TRT AT 6K 53, KRG T B BRIIR TR R A
#: (Squash method) EEMREAZ (Accto-orcin) By, Ml Bouin IR E K& E 5 A B
FAEES T, RSB R G, EHERS RS NRAERENE. SEYHA%Z
SERSTEA

RS REE S
(—) hEER% R IR
REERRRFMACERENBRE D BAVOREE LRSS R, Mk

HEIT R AL B RGN Aspidogaster amurensis A NHo BRIAGRINT, MEMBF
B KA,

1. NEKEE (Aspidogaster conchicola K. Baer) ([Ejk 11:7, 8)
AFhERW BA Faust (1922)™ HEFEILFEMKDIRE,FLET ER [(Mylopharyn=
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godon piceus (Richardson)] M ¥ (dmyda sinensis), FL-TPHFHER Vivipara lapillorum
N V. carayensis FITWERISHY Unio sp. ¥WEH XM, ABEBMATIE (Adnodonra woods-
ana) WAH W, FELEODENFEHTSAE—E o, BATRGERRIE (Vivipara
quadrara) (KVIKE] BB R AL E— T,

ARMFREZETRINESTG, REEEERNERHFERR ST, GiVEq
FE2BERITTHRE, BNIBARAEZEESRE, KHBRanIE ] LIS I 2]k SRR
Ho MONVEREA A E, BIIRING EREAIHE o IRERSET O THINEREN—B,
HAeth ey TS LU BUR —

2.BBIIE (Aspidogaster amurensis Achmerov, 1956)

AR o B P AR AR I, TR AR A A N (Achmerov, 195900 11 J7 AL
BESE A IR G LB K AR FIT, 1973) ‘

.t EE (Aspidogaster ijimai Kawamura, 1913) (&K 1:1)

ABBIEHA AR Kawamura KIAFGER, 2ZBIEEESR AR FE A Ik, BIKERTE,
BT IR TRR BT IS, (A K 2.625—3.634 X 1.065—1.351, ¥R ERIRIU Y, HEl
FFhEIH > 112 0.380—0.475, MEMEITE, Fif2 0.193—0.227, HEE— T HENSEY
EIERE G BT, FRE R E AN, A/ N PIHE, S8 46 o BATFERS
B m I A, KR 1.427-—1.903, JEAL B /E /N MR B8 a /N —4, Frad sk
B2 (Marginal organ), (2 26 1 SN E K, BETE, fr THRER, 0.723—0.875 X
0.323—0.399, HREEMEAR T RREGFERYEMAOTEEE, 24, HEKRghiT
MEETHAZEE, SR, 0.742—1.332 X 0.228—0.323, HA1HZEEK 0.473—0.761,
PRI TNESE VL RAROET R, HEE R4 0.589—0.856, BHZEBERIT B K%y
T TERETIT 1/4 KB JERAWMPAER L. IREMEE, —%EX, 5—iRaighir e
BRA IR E kMG Mg, EEG A —MRIERZEEE TH RS, WKEK, mE
T EREm SHMEE S, ERaATRGH 2/5 WArE, BRNANEAEERE
PO, SR e PR FHRIAT DT, TSR T R DR B B 38 08 B T R, B il e o, 2 IS
5 XA BT HE T2 A MBH 2R A Mo 0 T A58 L. BRA 0.068—0.081X0.032—0.047,

BIRTEX, M (Cyprinus carpio Linnaeus),

FHEMO: B

4 ENEE (Aspidogaster indica Dayal, 1943) (JE)K 1:2)

A EER BRI LT 5 i (Lucknow) 5L, 53R Barbus tor, FEEE
BIFRAEUR I T Rt K METE, K 2.120—3.541X0.914—1.504, [FHE-K 2.171—3.027 X
0.914—1.504, BRI 2 5 JLEOER; BEEKE 54K K 4 0.81—0.93:1 (£
0.87:1), AW AT TN ,0.171—0.286 X 0.209—0.2673 14 0.171—0.209 X 0.171—0.209;
&SR, 1.923—2.205 X 0.190—0.305, §¥e A AL, BEEE—B/INRE 32—
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34 s R BEE MK T /NG A, & 13— 15 10 BAMERN/NIEE S8—64, RTFI
A 62 ABENNEIZIA N SEMATE, TRIER, FrammiakEssh, 98
HEMTBNHINVEASH RE R84, JHE K 0.286—0.434 X 0.190—0.286
(FE150.364 X 0.231), FHFIREMKL 12K, H—ugS5RINVERRE, B —maoEshn
Wi BHRMEAE, IRERAN DB AR E205T7. HOINEE A
BT AR NEEMETRINE, ALK, 0.928—0.857 X 0.438—0.552 (F1y
0.721 X 0.499), KK EEHL)F TIRER BT HAN/NIORBE MANC SR AREE, £
FERHEEE R G TR RE 3, TERRAT)T 1/3 bETHZEE, HZEIEMATLIR
MR, Bl R AW ERE, WA HIF S HPUE RS RATZIRE, EHFTES
AR B2 B RN R B A B VR & 5T/, IO 5T 8 R JT 1 AE#EE,
fir THEETHAAE, HORMERMITOLRMt. TEARMWEARBIAIE K ES, K
0.400—0.628 X 0.209—0.343 (5% 0.546 X 0.254). HEvlit & G0 R R M/ BE & & i iy
HEMESE, H AT WO S A A1 i A B HEM AL Ao HREESE RIS T RBVHE Y . 1%
EASHRIC AT 2R AT 1/3 (B R 28R 28 A A S L T, J BE B T SR BT f A E A RN » e
ROFA A S 4 BRI E BTG X B TEIZ S5 AT G IERE ,, SR HE 2 AW RS, &
REVKE R R =40 37, HIE RSG5 A1 I I S — ¢ . DR [EDE , °K 0.077—0.103 X 0.056—
0.061,

BAEIEE. =Mt [Megalobrama terminalis (Rich.)1; FRIREY [Squaliobarbus curricu-
dus (Rich.)],

WL BE S

WiEE . BAKFERE [Limnoperna lacustris (v. Martens)] (B f 111:8),

FEWNREENFERL: FEEHLE,

5. 54 ¥R F (Cotylaspis sinensis Faust and Tang, 1936) (&t 1:3)

ARERRRAK 1.5—4.5 X 1.16—2.57, [FRE K, D 5/NERE 20—21, g
HRNE 78 A, B R NRE 2 R RN L S 2. IR TRER, BiI%E
K, O T%. WA 0.1 X 0.12, BN, kg 1/4 4. 2B KRB
B, TR a¥, 038 X 0.47, BB MEA— R H, EIEE AL T KN
BTS2, TR B, B T — RO R 5, A RTFIRR B LA 7 69 5Pk
o WA, AR TR E L ELON T . SBEMBETE, (L TIEHET
MM AN BIPE R IFEITBN—, RO AEERERE, B2\ 5 IR
UGB R, A KRESX R, R, HERETHlE, 75300
=4, I BT RRTER E AR L. INERANBEREMEE, SETERREN, B
BT ACETHE I E RN NG, ERNETERELEE, BERIIREESEN
AT At ST S E AT, JRK 0.162—0.182 X 0.098—0.112,

6. R 5EJE (Lophotaspis orientalis Faust and Tang, 1936) (&} II:6)
FARB ARG, SMEEREIR, Fimmyl, Emehb. Ak 65 x 2.5,
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0.5 X 0.7, ESIR, 4.6 X 0.5, EE TR G, BERKMEL, HEG/NRE 391, &
RZHWF 35 A, AN 74 T EREFVNEHEEGERERERS, 7 90 4,
5 Lophotaipis interiora FHRXREBEMHGL . RMEE, H2 0.7, L TR G 1/4 &,
TN R MR AT SR L, TEIR I NEIL S AREE, AoERid, £hREtfH
PARERNER AERAZENIENR, RAbREERIEREWIEERIT O JIELH
JE, 0.25 X 0.30, TRMAEA, Bl 7 ME T B e, BT o TREmNFK
AR, EEEEAX SIS SRS, IERMNETT RHHE, oMEEmN, 5l
BT AR BREBIALE, R WX R AGTT, AL R AR i BR 8 B E 52 BT AR 5
RORERENAE . TELEATH, 7L BE—N SEEE 7, MaT 2T 40T 0o
YRRIBE. W[BE [Amyda tuberculata (Cantor)] (= Trionyx sinensis Wiegmann),
WEX. T [Corbicula fluminea (Miller)] (BERR 11:7),

() B T G e A A A0 i e 2 R R SR 4

L E£EAREE(ER V:1—19)

M £ N PI 15 B BN I R JE JR U0 i 07 B R HORE 1 BB 1 R AE S Ul o KSR 4
(ER IV:1) 7ERAMERT, BN, BN HARENL = RREESE (Secondary and
tertiary spermatogonium), 7EYJFTARAHRILA 8 1 16 MEE L WAINEE . EAMEE
) —d, IR R EAE R A . B0 R AR (Primary spermatocyte), 45—k
R BT BT A IR RS B RN (Secondary spermatocyte), X 5T%¢ A] 7E HET AR B AU A
B S HRTIHEIN B ML) (Leprotene), WELJ] (Diplotene) F[4 41 (Diakinesis)
W UEFIHCER e B N 6, TRAEE 5 MREE 7 Y, FEEBRAERE.
BARBEBEN XA, BITHEIEREHRAR, FH—REUERT E R 4 K 4AE (Spermatids),
AN S5 TR AE SO, T RL 16 DML RO IR EA —E. BARERE TR, fMmia
B RERIE &, WITERIE , 4k X9t , Jo ok R A B K RO B A ARRE it , 0T 1 4af s
BeRo LRI T—H—HHMAHEAN. ENHREERAMEIEER HERE
ARG FLL AR AN KRB R BT EE S PO o] L —¥ A 5%
AL

YIF & AR TFFRR T 98 HLAT 5 L R IR AL AR 5 2, B0 10 S0 2 Oy R B KA 21
F. DN AR Sy eI Ok, SR BRI R A B H N, XM iR N EE, (o
IR B A MR ELZE BT SR B RIF LA . EREAT BRI, S I HE G S
R, R HET DR WA EA TN AL, IREIB R A RANRE  WE R T — L E
B, Bk R RN, SNEANRDR iR REHR N N A &k, &
T I B A T EN S TR, KRB UM S, T HEER ONER) RE
BN E 2L W&H 15—20 MU MRA—ER T HASIR R ENAE TR
— N ARBHPAR S et FRRL . I URARIR SRR AR T, AHla A i B4R 4R 1
ZHrgefaik (Pachytene-bivalents), ‘Bl THRZEIT, BURSE T EHIRAT S XIS &AM
T BT BR S AR B FERLR 0 4 € [ 3 47 7 DN ARBE RO MO R o BR 2B Y 4R I e
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WP IRAEEE (Zygoene)o BIRHAF LN MR AKRERAEFER L, 1D
ZerfhlgoR, PRIKNSREIEE. BT HHMEE e AMmasi, RIHE L MR
& TERI T F BT RN A o ZERE S ZEAORT I B, B2 6 (RAY B H e i M
L, BE ST, 6 MRE. ENEL AR MRERZE AR Y, Gea ik 4450
T EMREHEE—E A ZEETRE— MR (Polocyte) TERL o H RIS BLAT
W, BRI R G RTRIR AN, RS T ENWRRAND ZEEE—R, RO
Boy BRI, [ A 28 Z R B AR R R, Rt R E R B MAR LB E R FERH
HURT B A BR AT (R Fr AUAR A S IR WL 23 21 B B T I RO SR B SR O TR, T
BRg N, BRI EIE R P L IURE D O K, 7 T E R Bix — I I T
BARZ, RS WA AR LS E AR ZR IR X —BIRE
RS R TN

2. R RE (KRR Vi4—14)

BEAEWNEERRZ G, BNEHME IR G MM R A H
ZHL DN RERER I T (BR V4, BIISSIRASZREINARE, 75BN EN 4128 11
ek, BATBAEMRRA, kM R7rRE R L mE Dy 2k 0 R 48 IR W ER
(B Vi5—7)o ENE—HEERESH —BRERENGLE TR (Chromomeres), A KR
WK, BV ERS . i, R FNER EREERH 20=12 2a =14, &
WA IESER T H— DAL R T —R—/ MBI 4 ZER(EIR V:8), BERNR AR
MNIRB (R LA RIS 3R, BT 3 DA IR V29, 10)o BATLF 2R F
Koo BERBATHRII—A X0 B 00 KA FIE ARG, Nk S — A R A 9/ Nk
(Micromeres), XZPUM4AEH, 7EFRATAEBA KR, 4 DAAlRIALUGE BIRE 7 14
MR, &4 3 D RZIBE (Macromere), 2 NMHIZIER (Mesomere) 1 2 /N84 (Micromere),
DHRERETRARNAR, BA 1L AMAREHIEHRSE 2 DARRIR. 6 MhRERT 4
A INEER L 7E 19 D EBBETA 4R N A 2 (B Vi11—14), R H A — B
RIMREIEAE e XSG 4IRER G5 7 AU T 4D Al et/ 2, HER
B H AR o

BOMEERENNAB R RE T 5E MKW B IRA FRRFE A, BEEERIIRE
WA R B R IRESEA S H B R R AT RE IS aEe”, XEFRLXRFT R
HRE. BRELE AN S,

BEE MIRIR T , B BRI ARk, ME 4R 4> S E) 30 A2l BN B ETE T M
Bl i, BT SIS R A NS %S, WRHERABRAEE, XL BEREK, MR
BEER BB WA THIUERPME, BTN ORSASRNRERTER. AH
TR ANR W SR ELAE F B AL AU B KT T LAS , BRI g iR i &, VIR L 5 O — /N ERY
P& s WS E SRR E B K. SRR R IR (EMR 14D,

MBI I 2 L CFAR M) ) K 0.150 X 0.058, AR REAFBIHN AR, FoR i (B 1:5)
ARATEHEENEY, LEEEEARFER. BEANORTERL 0.0505 I 0.018 X
0.025; fZE 4R, K 0.035 X 0.030, R REFER/NEFEN, JHE, HR0.050, 7Lif
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S B AR A TR RIBR =X, AL T R N SE , R IT O ZERTR IT %a@@@ﬁmﬁﬁ
IR A AN HEE L. AR ARESE W S UEEE R RTRBRMR B —FE, P&
B PARHEIE, ABIC R 20 RS SRR, RBEEITEIRRSAZZNG, BETZ
NERWIE ML, o0 T E IR A TR R HRE FLES /MU

P SRR JE AR LR i FR PR A IR 38 LR A B R AT MK R AL IS R AR, 78
BENEEEOETRBR KR, EIEEERWNEE E N RKFZR (Limnoperna lacu-
stris. (v. Martens), FEAIMEATERRRBIAR AR 8, XERHHG REXK 0.95—
1.00 X 0.65—0.75, I 4E 0.10—0.12 X 0.20—0.25, " &2 0.1, 7% 0.30—0.58, J&#&
MR iE K E K 0.50—0.80 X 0.30—0.35, FRHFINHPEE LTI, FFEE N 10—
12 DEBR 1V:6, 7)6

FAHC I G B U A2 7 40 M A AR RIS IR AN AT A LR ro Wt 28X 5 R Bl AR
B, HETRERKMAR BAEXTREOAKH, HIEREENBMELEEAR (haplod) 34
6 B35 I 4akE MO SRR H v R 2 — D B0 — ML X EERHLN I Be @k e
W HWEFE], Sanderson (1959) {R&G—FMFETHMNEER S Haplometra cylindracea
(Zeder, 1800), TERETEHNABEERIFOAARHUNAOME . TLEF RA B IMmIE
AR RN Bk AR R B ULAO O 10, (B-AFER 9 80 11 MUARBEF S A K 3]
Ho Brllh’S H. cylindracea @A 2n =20, 2n =18 B 2n =22 1, b
ZRXARNEREANET SR ERARBRIET RO, ERTRBEESE AR
WA B % o Brie (1947)% FEgdfmss 35 MR AR EARIE, XERHEFET25E 8
Mo TRM TSR A AR R R, R R IE £ 51K (Polyploidy) %, RAIL
AAEBERE R (Aneuploidy), RIEHRIEEEKKZN. HLE 11D 1 M EAERNIBR,
BIZFE 2% 2 DOFITo IFBAGRRAAKRHAANTENRE. TRAEKPBRX G E AR K R
BEINTERED T o B 1B A% — (monosomic diploid), B 2n — 1, ZHE N
1Ak, XM TR IN— Cuisomic diploid), B 2n + 1o gtSh, B R M=
(tetrasomic), Bl 2n + 2, BB F - PMREKBPKE Z 4, BF X fEIn— (double tri-
SomiC) EU 20 1+ 1, BHAERMREKNEERE 3.

ARG EAIEEEARNA T EEY T ASERENHZES (Dawrs), E&HE

(Zea rmzys) N A WEL (Ocnothera lamarckiana) % I H NG LR ERNE R (Droso-

phila melanogaster)

(=) RITHMERAERGL

RIT R IER R E L LARHR &0 0 i, i&ﬁﬂé&lﬁlﬂ_ﬂﬁ?iﬂlﬁ?ﬁlﬂﬁm%%%ﬁ
THEE, MESIRETENERE LEREETE R BARGE 7 M B B MX—
REERUZIR, BTG THEHENRT RN, BREAEERE, X— ﬁﬁ%ﬂ%
Eiﬁ?&ﬂﬂ?ﬁUT,@ﬁ%’l‘é&?ﬁﬁiﬁﬁiﬂ%&%fﬁ%iﬂxgo BATREATRT- T RO 5 0
BT R NRFRREREITESAERNIER,

LEBRE  IIWMANETBOBESRBEINRK, £ TEMNERRSE — 1k
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KSR, — 45 PR s, K 0.112—0.138 X 0.042—0.063; 7EFE REAMRT BB T K
0.154—0.168 X 0.070—0.084, SRASEA KB R, HORE RS TE.JEmRE K
REAENGRRMRELINRSNL, SidLERpisEr—it (BIR 1:3), Si7EKH
RABMTH B8 , 4 IR EF R SEsh i SR 52 fu i (BIRR 11:1),

2. ik (Cotylocidium)  FEE B HEW L B R B, KER Wootton
(1966) Fr 6135 , A1 58 25 1 M) (miracidium ) J2 BAFE 2K AU E M) (oncomiracidium) FHH37,
R BEBOFR MR B fSH BE Y 0.154—0.265, FEEE4 0.070—0.112 (B R 11:2),
MAEMRED BARENEAER. hETARE. B ES EEENRREA—F, &
RO BRI AR 4 BREF MR GRS A A 4 Bro RFFERERLN 0.022, O
WAEE A, H% 0.075, HESTEEE% 0.022, MK 0.021%0.025, K EOWRAG T BER
£, 0.075 X 0.058, fBri AR I B2 UM RR, BEAYJEIELY) 0.009, (KGN IE A EE
MO, BL#R 0.056, fRSE Z, T OREES, HirE BaRBR ALK, R &A5E
PRRIEML 77 R R AN RS, HEf RS S ZAPN, BB L =0 XHRME R HE
MR HEMBERA, IO TR RTINS, S EfE T IR RTERAHRIE , 2IRRI7K PR
[ PR R R R i EMAR B B o 4 = INE, BT —DME M. JEHRE R, kR A
Rl R IR E, (Al SHR W/ INE R B BN B BRATJT B —X gl fr T O R m ),
E N A T RIS RIS, XA R T HE B SMU . R B R TTE A =
MNFEM, HRSRRG S, 58NN TR AR — R, FEAWINIEERTTE X
4% (flamiferous tube), HEMEMEEY, By rh g —E fL, HA — S BRITLryEih, Erlke
MY AL, MARSEES FHEMERNMESS (circumesophageal commissure), [
BRI B IG T A R AE BRI A A TR R T 400, e Essmi TR
KHZRAN,

L.AKYBRAREBEENRENRENE  RTEBEOMRYIE L 572K T
B, RIERERE . 4R A BANBEEY, FREEBRMEBEMENDS, HIRABREN
FR R BRI AR R BRERIMR B RIR A, Xﬂﬁ@%%%ﬁf‘ﬂlﬁﬁtﬁgﬁtﬂﬁﬁ
o BAMBAFRSUARNBETEERIKR -—EERAEEAREZERA, JRERZE, H
SHAENEFMEEE (renal cavity), éﬂijﬂij\@luﬁ (pericardial cavity), FEABEE K
KA S 7EFIURAAR P LSRR s M ZE ELO s eE B (R 11:6), ‘B TR sexd A E AR
ARIRER . FEAL R R OFR M m] (T E A 5 s AR K AL ST AR T A [E RS
BANKEEHEKRKBEEN TR, BOMREARFERMIR A, BATEKR L EE
TRERT. EERENMRBEA E 4l SRR, X B EAABTHEA &L
/R YB U HE Y RO B R DR AE R R g 7K AR R MR 8, 224 ot el R [ 38 A ]
REREZK o, T S R, ZE L B RN AL BR N R B DR R A MR o

ARFEBEMIERANERE  MREEHEWRGE BB GEERE K AR
B, MERAEAHANSSE NEETFRG KB =R (K I:4, 5; BR m:1—5) (3
o MEFEFEERIRAEMNAE SR T NEELFEE P&/ NIREITK, #E BREE
M EEH I ZER, SREHA/NREEEIE . H i, £ B AL IR Lophotaspis corbiculac
Moriya, 1944, HEEtWhE—MFI (Corbicula leana), JE1#% AT HINE 53 A, X —Fh
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1 KFREFETREANEY
N B E/NEH
M
X bu) h B
B msrn " Bow | Emm | EaEE | & | 4
iy /I 5 ‘
& N
=3 EEA S ®
A | 0.879%0.581 | 0.199%0.132 | 0.500%0.400 | % % 4 |0.300%0.249 | 8 4 | 12
B | 1.328x0.713 { 0.198%0.231 | 0.900%0.450 | s % # | 0.500%0.250 | 14 10 | 24
c | 1.992x0.946 | 0.199%0.249 | 1.500%0.500 | & % & | 0.713%0.415 | 28 20 | 48
2.400%1.100 | 0.300%0.320 | 1. . BIHIRE | 200%0.45 5
D 00% 0.300x0.320 | 1.700x0.550 | LALRE 00%0.450 | 32 26 8
AL
E | 2.800%1.300 | 0.300%0.330 | 2.000%0.300 | 0.200%0.150 | 1.650%0.550 | 33 26 | 59
BRBLAHA D
AL
F | 3.700%1.600 | 0.400%0.480 | 2.700%0.450 gézgxo.zso 2.400%0.800 | 33 30 | 63
0.150%0.100
i
G | 4.300%1.800 | 0.4200.500 | 3.400%0.450 gﬁé?xo's“o 2.250%0.800 | 28 2 | so
0.280x0.200
AL
H | 4.900%2.200 | 0.400%0.500 | 4.000%0.340 gé;goxo.soo 2.820%0.900 | 32 26 | 58
0.350%0.250

AR R TREN Y L. RIEREREERNEROEHESMIHNERE, SEMEBA
EMRAEEP LT L BATH—CLRZFEEE T RBERIGTRER R, 45RIE%k
ARG

W

JE#RE T i 2660 B B 22 0E B 5 KT MU IB] L A IR E A 28 3 T o 38,
AW EIRTEHEL, Leuckart WA BESEHELFREVINE S NMEFEE HHHM
27 TR E R B X — pOR B M EX MO . BMAET RO S FEXAE, &
AEEHEHEMEN, RNHEATEETN. EREKREA GRS K a1
AEFEMCR BRSNS, HEE FLAL B AR R B A TEAR BT DT M RS o, TRk, AR 28 ity
REEPTHEL, RTRBRITERETLELDFEH Aubert (1855) F0 Voeltzkow
(1888)%" DAREIEEENATE RN T EEM . Faust (1922)04 285 253%
W g e B RNAEE, mMARTEMNER, RRASREEELETNIE
o MREXE M E N T EE VN,

R RN R RN BRI ERE, RS BRSO IE M AR
YA (doliiform type of pharynx), X#HSFIVIAE (Temnocephala) }#ifHH (Rhabdo-
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coelida) WA IER A Rohde (1971) &G B LA TTR R, AN, BHRE
K AR AEMAENER WEERRSIHA= M EIEERE, RERREEATL
P EFERERTT R, XU BTN FA A BNEN AR FBAEBFERIRE. BREN
R RA NEE X, FENEEEA—BGLRWHTEE BN E BEE2 M IS
2o Voeltzkow (1888) NN HFEEB & A6, BERERTRERRE K HIE
P ERE) 1—2 S/, A A IS 5 O B B A A B BE R, MR MDA B MG S5
RTHREMNE FLE AR T RRRE , AV BB AN H HE R BRI G RRAIN, 5
R ARG AFER . Wootton (1966) IREGFEHFMBEN Ht  [Corylogaster (Cortylogastero-
ides) occidentalis] JTHH KB RTEH KXo Rohde (1973)1 fEH\ SR /RMOMILEREES
L, RRETE I E NI M E BT BEACRR MBI 00 IS 5 & RO i3 A 7
AT HE M th B R RA R R S TE LML, B Pearson (1970, 1972) 7EMAYEZEA
RGO ARGRE P HER B—FE, NARESDHRFE TR AR L
B, BR BN HEMEREA LB LN WHITTAR, FATHREFL BT HAMREA W
i, —Fh HER SR ERA, —HARRERNAER. HIETEH —BREHBEESIONIH,
BABERNF N TRELE/KEMA; EEREANCTT, AIMEARMEKEREEA, WaTREREH
DIRISR T B IS E R fro INRER R (Corylaspis insignis) BRICEMIEBEREE
> AR R AP, 7 FESE T Pearson {9

PIEERETE 2 7K FEHE [ Limnoperna lacustris (v. Martens)] RINKE, {HE/DEREIT
S RB B M= AGAREMEANET AT ERANEL, X—R5RTEES
K RAE BB EFPAARNEE IRSGERARR N REDIEER RO AMER LN
], Corylogaster accidentalis LA FEF Aplodinotus grunniens HHEB AL A28
T8 Lampsilis siliquoidea {RPRIRRAA R AEEEH L, i HMARHE A (Fredericksen,
19720949, L #lF Rl LIBE HE 240 (obligatory parasite) JZIEHFFE I HeM:AI2F A4
1 (facultative parasite) WY BEmEEALEREo

B FMEMAETE A hEELEN, WMIIMIER Shchocoryle nephropis, A T
KHIFEE Nephrops norvegicus J. Homarus americanus, BEMI{EEAHANIEEK,, IREAE, 1X
—IR T KRR A A B HERD I S E M — D HET) Y 18 R Beo

FEEEAFEMEE R, TUNBE KE VR — o], ok T AR A A
FREGTAR, DR SR B H BT —, IRRAIT 00, W ERMARI EHEIR AL B X
B, BE AR e 25 1 F ORI A MEE I BR 8L, B DR RS %, Rohde AT BRERVRIINE
RAZEM IS TOEE. BRXFEABTE, KVRREETR FSZ8ARE, IR
Kyt HE A IS e G IV IR 2 B R O, RIBR BP0 25T, BES A RIKRAII4aka , X2
BRI AEE LAY TS FREERE R LA Mm BT AfEAEw, Mk
BEEAMEE NSRS, WEEE. RSEE M EMERT RES B, AT
s B ER T MR E, 4. limacoides WANZ, A &N O THEM R, 1R
BEBENFHRECE A RIRINEETZESE, IS EnE. MERINZRE
TEARZANE, # Osdorn (1903) H RZBRILHWICREBIEARTRE, MEATE
AR EMER B . TLUA B IEN iRt — s
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AU T B SRR BN AR MRIAEI Y L EX S Brie (1947)® ¢
TRPERER BHEARE ISR ATS, IR S IE e W G G R 5 B AT, AT K8y
1RYE, Walton (1959)8% BREXFERPRENK, B TER B TEEMENLEE
KERR—B: . 1FENEEMEER RIELL N TR & (Parorchis acanthus)
M AN R RIS RS R, -5 Rees (193905 pyfrR—B0, IR BRI BB AN 11,
BB RN LR RN EMB LR BT E5.

HERE I HEREAMIRY S E LR BRI RARERETENE S HRY
MR E SEMRNREY. VIR A AR B BT A 2Iei 128
URIZEF Z4bo AR KT MRFISIR D . EHBYAITILIR R4 A KU
Wi, AEMEMRYRABRULETY, BRE ARG GEIRANGERRA (haptor)
FOAEAE LY/ N 7E HEME AR 48 07 T AR B (U 7 R B MR [/ T s BRIl kiR &
BT WE R FLAE AR B0, 2070 (A Be AT, A0 B0 SR B FL A KA 7 PO s 4
LY EANRE 5—10 X3, ZEMERYET T BT 404 0 & 4 —, ZIR AR 0 /F— 8 o>
Ko YIKIR DAV )N, F 8—9 MNRKAANIMN (flame cell bulb) TEMKEI)T, 4 —fil
FHA — TN A (B 1959)°, X ESFIM IR MRoHEE R SR AR o

PR HEE R S S T 2R B SN, HA i s 804 X 50, Hrh R E B B0 7E T IR anfe
T TWTEA T HER RS B (germinal cell), FAhIMRE 4RI 4 BRAN
A2 ghiE M LA 4ala %5, R R 4Eia A Ak, B THGR 8L R 2 2R/ N ER , B 4 BF
YoM e B R W XL A A R AR B WK G E (iR ), B HE LB AR (AT
R R AR B0, BRI R & N/ NEY (P2l IR R 4, TLfbf
EYREL, BEDH 3I—5 MRAREKET o XN RAERLZ RN AR
Bo “ZHAFE” (Polyembryony) REFEITE N AMHE AN AFINTT X, BMEKRA
WA AR T AR KRS & B AT MR P ERAE RN R, %
A AR SRR I, BIRER R — R T R, BRI A N T
T, A T E A RNMRE LI RN E N T3 £ 47,

— IR B EE AR SRR IR Bk m (B EMEM RIS —F, a7
HRASNER R, B A BT RAREIX—EWB o Frlx— TS5 A
e TE AR, AZLHEY P BT KRN AR, FEE S RAEERME, 2
PTG A R, BEXOT ENRERRHAN LT A, BANRAESN
W R Eo 1E20 Leuckart (1879) Frif I ERIT RIS WA U— D BYTZR,
BEERIFENAERREHELR AN, BNMERWNMRKRD, BEEIE, B4
KU 38 B, 0T 3 B 128 (R 2)o BN T WM. AHEM. BRI ILE
Mo WM, FE S IREREIIE S BRI B2 R R R WA HUI A i Fro LEBRAK T
BAIER. WIHARRBEEZlirm T2k, ERETRESER Y EENY (F
B IMBAERH MO T

R 25 L SR 2 SPATORAL RO, 25230 1t ] U 27 A UL O BR o O 4

1) ¥)3kiRt (Temnocephala semperi Weber, 1889) 7EaERA0SILR SIS OIS, METTEEE: 2 1R
1959 {E L ATEIL, 41—56 T
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1. Aspidogastridae F. Poche, 1907 jf/E#}
Aspidogaster Baer, 1827 [EEE

Cotylasprs Leidy, 1857 5=

Cotylogaster Monticelli, 1892 ¥ E

Cotylogasteroides Yamaguti, 1963 #I$FiEE

Lobatostoma Eck.m;mn, 1932 &8

Lissemysia Sinha, 1935 BAE

Lophotaspis Looss, 1902 5 E

Macraspis Olsson, 1868 E/EE
Multicotyle Ben Dawes, 1941 £#[H
Multicalyx Faust et Tang, 1936 & 2[5

Aspidoguster conchicolz Baer, 1827
. amurensts Achmerov, 1956

. antipui Lepsi, 1932

. deecatis Eckmann, 1932

. enneatis Eckmann, 1932

. indica Dayal, 1945

. #jimai Kawamura, 1915

. limacoides Diesing, 1834

[N N N N N NN

. piscicola Rawat, 1948

Cotylaspis insignis Leidy, 1857

C. anodontae (Osborn, 1898)

C. coker: Barker et Pearsons, 1914

C. lenoiri (Poericr, 1886) Nickerson, 1902
C. sinensis Faust et Tang, 1939

C. stunkardi Rumbold, 1928

C. reelfootensis Najarian, 1961
Cotylogaster michaelis Monticelli, 1892
C. occidentulis Nickerson, 1899

C. buasiri Siddigi and Cable, 1960

Cotylogasteroides barrowi Huehner and Etges, 1972
Lobastoma kemostoma (McCallum et McCallum, 1913)

L. manteri Rohde, 1973

L. ringens (Linton, 1903)

L. pacificum Manter, 1940

Lissemysia indica Sinha, 1935

L. mehrai Srivastava et Singh, 1939

L. ovata Tandon, 1949

L. sinhai Srivastava et Singh, 1959
Lophotaspis vallei (Stossich, 1899)

L. interiora Ward et Hopkins, 1931

L. macdonaldi (Monticelli, 1891)

L. margaritiferae (Shipley et Hornell, 1904)
L. orientalis Faust et Tang, 1936
Macraspis elegans Olsson, 1869
Multicotyle purvisi Ben dawes, 1941
Multicalyx cristata Faust et Tang, 1936

2. Stichocotylidae Faust et Tang, 1936 ZU#k
Stickocotyle Cunningham, 1884 FiR[H

Stichocotyle nephropis Cunningham, 1884

3. Rugogastridae Schell, 1973 g §
Rugoguster Schell, 1973 488

Rugogaster hydrolagi Schell, 1973

BB NI, 0 Unio, Anodonta, Amblema, Pleuroblema, Quadrula, Lampsilis, Obo-
varia, Leptodes &-J& ) B A EREER) (Unionidae) FUT2E, B T E 4 H (Eulamellibranchia)
ZURWWHEE Schizodontay, HAE Corbicula, Adacna, Cardium BT 5FEH (Anisomyaria),
REDEMEETER LA Fasciolaria, Melo (= Goniobasis), Cleopatra, Vivipara %,
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KB RLEME LR BBARELRESYATEE. BRZBTNFENKS HUETR
WK, MEEBRRBE LR ETREL, MERZUFLETERL,

B LS E BRI a LRI T, EXTHARRNE/LD
B, BT R R B B R A B A B MR RN 228 BULE A R BT
5, RITEEEAICRNA 9 ME, O 6, K, Ala%, X —RRRnEEX
FRTAREIRA SR, EXFHARRERUE ML BHEVRR AT HREHER
B R A S R M R R 4 S, K Eh AR T A R/ D BRI sl n B
B s RV DA S IR, K WS R RRIKEI . AR EN & ROE
W HA

Szidar R B IR“ B EMLHTE £, HF £ RN T K2, BAFIRIEE, HH4
B FE”,  Fahrenholz FUMRI% “PLAEF A RAUMESETE BN 2 £ TR AHE N
7o XHMRIRBAHRE FISM, ERGET & 4 bR BT HARINES, X T T K
BN RGEREZA BN, RAVBHNERRE: BREUVHNERERNDEAHENR
K, R T EAIED A TR X — R F AR RS IRA R AR X
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LIFE HISTORIES OF TWO SPECIES OF ASPIDOGASTRIDS
AND THE PHYLOGENY OF THE GROUP

Tang Zhongzhang and Tang Chongti
(Parasitology Research Laboratory, Dept, of Biology Niamen University, Fujian)

Abstract

Trematodes belonging to the subelass Aspidogastrea arc of extreme phylogenetic in-
terest. They were regarded to be a group of trematodes intermediate in systematic posi-
tion between Digenea and Monogenea, After its establishment in 1936, it had heen
widely accepted by helminthologists (Dawes, 1941, Dollfus, 1953; Skrjabin, 1052;
Chauhan, 1954; Rohde, 1971, 1973). However, knowledge regarding their biology and
epizootics is not much. Life cycles are onlv known for a few of them such as Aspidn-
gaster conchicola K. Baer (See Aubert, 1855; Vocltzkow, 1888; Williams, 1842), As-
pidogaster indica Dayal (See Rai, 1964), Multicotyle purvisi Dawes (See Rohde, 1971)
and Lobatostoma mantcrs Rohde (See Rohde, 1973). More recent approach to the problem
i1s to study them as an ancient group of trematodes probably occupying a phylogenetic
position ““close to the root of Digenea’” as Rohde (1973) has expressed it.

For more than thirty years we have been eollecting specimens and aecumulating data.
on this interesting branch of flatworms with a purpose to study it as a model of pre-exi-
sting group of digenetic trematodes so as to understand their origin and evolution. Alto-
gether five species of Aspidogastrids were eollected by us from Fujian (Fukien) pro-
vinee. In addition there were recorded the occurrences of Aspidogaster amurensts
Achmerov, 1956 in Heilungjiang and in Hubei provinee. The five gpecieg oceurring in
Fujian are as follows:

Aspidogaster conchicola K. Baer

Aspidogaster indica J. Dayal

Aspidogaster vjimai Kawamura

Cotylaspis sinensis Faust and Tang

Lophotaspis orientalis Faust and Tang

Of these A. ijimai Kawamura and A. in lica Dayal arc reported for the first time in
China. Life cycles of two species, Lophotaspis orientalis and Aspidugaster indica, were
elucidated. For the former the molluscan host is Corbicule fluminca Miller and verteb-
rate host is Amyda tubcrevlate (Cantor) (= Trionyz sinensis Weigmann) and for the
latter the molluscan host is Limnoperna lacustris (v. Martens) and the vertebrate hosts
are two species of fresh-water fishes, Megalobrama terminalis (Rich.) and Squaliobar-
bus curriculus (Rich.).

Observations were made on the gametog-nesis of Aspidogastcr indica. The pheno-
menon of maturation and fertilization were studied. The primary spermatogonia occur
on the periphery of the testis. They appear as masses of cells beneath the wall and are
comparativety small in size. They divide by ordinary mitotic divisions to form the se-
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condary and tertiary spermatogonia. The primary spermatocytes are formed by the
division of the tertiary spermatogonia and often appear in a cluster of cells connected
together by cytoplasmic strands. Melotic division oceurs in primary spermatocytes to
form secondary spermatocytes, which also appear as syncytial rosettes. The secondary
spermatocytes, by mitotic ‘division, give rise to spermatids, the nuclei of which elongate
and gradually rupture the cytoplasm and extend beyond the cell body. After nuclear
elongation they transform to be spermatozoa which are filamentous with swollen heads.
The spermatozoa slough off from the cytoplasmic residue and gather together in bundles
filling diffusely in different portions of the testis.

Oogonia oceur in the anteriormost of the ovary. They form a layer of small cells
surrounding the periphery of the organ. These cells divide in crdinary division and
become oocytes which are much larger than the oogonia. They are usually found in the
interphase condition. The chromatin materials spread over the nucleus irregularly like
black reticulum with a round nucleolus placed eccentrically. Maturation pruphase of
oocyte dees proceed beyond pachytene, while the oocyte is still in the ovary. As it
enters the proximal portion of the uterus, the penetration of the spermatozoon occurs.
The penetrated spermatczoon appears as a small irregular mass of chromatin material
cmbedded in the ooplasm. During maturation division the first change in the nucleus
is the formation of chromosome filaments, which gather to the central part of the cell,
the nuclear membrane having disappeared. In prophase the chremosomes which first
appear in pachytene now contract into diplotene-bivalents and appear in various shapes
such as rings, crosses, single or double twisting loops ete. The tetrads are in this condi-
tion at the end of the prophase, and then become more and more compact until the
tvpical solid forms appearing in the meiotic metaphase. With the formation of the
first polar body, chromosomes, which are now in diad, appear more diminutive and are
stained more faintly. The maturation follows the first without interkinesis. Since it
is rapidly completed, no clear chromosome counts are possible. The first and second
polar bodies were observed in our squashes to one side of the egg cell or may detach and
scattercd themselves among the yolk nuelei. It was determined that the haploid number
is 6, but some ooeytes show 7 or 5. Such variations in number may be due to faulty
techuique, or to the natural phenomenon of chromosome behavior in trematodes, as
reported by other investigators in trematode evtology. After the formation of male and
female pronuclei, the fertilized ovum soon enters into the first cleavage division. The
two pronuclei are resolved into two separate groups of ¢chromosomes. Of the two such
genomes the male chromosomes are much smaller. Their fusion gives birth to a zygote,
the first cell of the next generation.

In the first cleavage division the zygote first shows chromosomes in thin filaments
distributed in the cell at random. They pass into pachytene and diplotene stages and
then arrange themselves on the equatorial zone. Subsequently the cell divides unequally
into one large and one small blastomeres. The second cleavage division occurs in the
larger blastomere resulting in three cells of nearly the same size. Then one of the newly
formed blastomere divides unequally into one large and one small cell. The latter is the
first formed micromere, The next stage observed is an embryo with 7 cells of different
sizes, consisting of 3 macromeres, 2 mesomeres and 2 micromeres. In the embryo of

11 cells there are one macromere, 6 mesomeres and 4 micromeres. The embryo with 19
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cells possesses its cell elements much closer in size, with larger ones about as large as
mesomeres. Such pattern of embryonie development indicates that its eomponents un-
dergy cell divisions not in synchrony but at different rates, some being more rapidly
while others lagging behind. But gradually they turn to be of the same size,

Although gametogenesis has been extensively studied in Digenetie trematodes, none
has been made in Aspidogastrids. Oresson (1964) has made a review, in which are listed
60 species of Digenea the gametogenesis of which has been deseribed. They belong to
54 genera and 23 families. Monogenetic trematodes, such as Qyrodactylus clegans and
Polystoma integerrimum were studied with regard to gametogensis and development in
the early part of the present century (Kathariner, 1904; Goldschmidt, 1902; Gille,
1914). It ecan be seen that the basic procedures of fertilization and embryonic de-
velopment are fundamentally the same in these groups of helminth parasites.

The development of Lophotaspis orientalis was further traeced in its intramolluscan
phase. While the direet development of this group of trematodes has been universally
accepted, our observation on its suecessive growing stages gave actual proof for this con-
ception, The different stages marked A-H (fig. 2, 4, 5; fig. 3, 1-—5) were tabulated with
measurements, Special emphasis was made on the number of alveoli in the sucking disk
of each stage. The sucking disk is a well developed adhesive organ adapted for the lo-
comotion on the tissue surface of its mollusean host. As shown by its genealogy, this
complicated organ was derived from a simple posterior sucker.

Discussions were made on the phylogeny and taxonomic relationships of Aspido-
gastrea to other groups of helminthes. The cotylocidia of both species were studied and
compared with the miracidia of the Digeneans, oncomiracidia of the Monogeneans and
the larvae of the Temnocephala species. The archaic characters of the larval structure
are represented by the rhabdocoelic digestive gut, the large doliiform type of pharynx
and pigmented eve-spots etc. With regard to the adult structure and habitat the elose re-
semblanee of Aspidogastrea to Digenea impressed some eminent helminthologists like
Leuckart and Braun. Leuckart (1879) expressed the idea that the Aspidogastrids are
essentially mature rediae. Recently Stunkard (1962; 1963) affirmed that the affinities
of the Aspidogastrids are elearly with the Digenea. As believed by many helmintho-
logists, the parasitic flatworms, especlally trematodes might have arisen from dalyellicid
rhabdocoels, to which the Aspidogastrids are mueh alike. It is therefore, highly reward-
ing to consider the Aspidogastrids as the forerunner of the present-day Digenea, the
model of an ancient group, the hypothetical Prodigenea.

Necedless to say, in contrast to alternation of generations, the direct development of
Aspidogastrea is an important distinguishing feature separating it from Digenea. With
Monogenea it differs in several important aspeets: the absence of posterior haptor and
chitinous hooks. the posterior position of exeretory pores, ete. It seems, therefore, an
independent status of Aspidogastrea is justified.
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