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PHEAERFEEHNNRES ABRETHAE. ELERPFRHA RIS, NEKED
RARBHREANRERBEEENERNBE EZIM K HAE T HRPB SRR,
H5EKGHERBEXNRESHRE, BAREBRELLE LR RER  BEREKE
KOnE 1 AEFR), BAFRNE SR AESH T E2BERES A HRE—-P K
RKERAMERRS B 1 AT, MR R T R AT 48 K 2 508 B 30 ) — ¥ 1A 98 1 Y 2 7T LA
WA, RH AR SRR R EMERENE BRI i, X —8ER U — 17 [
MERZMEMR EEREET, BFYMEREBREO T RERNFRMERERR
B IR (A RIBE A) B I, D A RAMIRA 38 R R I R F B B> 5 P g
BT —ESIER W8 — A RIKRE T RBEH T XEMEATH & .

R HRIAT T

EK%E

AMERERURE

¥ (HEED s (BB

1 BAESTER A —BENEHIVBEERTER RN
MREEMEA T ZE R A Boardman et al. ,1983)
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2. BuEE

HERT (BEHBDERINREAEAMSR—EMR BRI RSHEEZLE S
B, REBFEEIYHREY R REEY BB B #2504 B A2 E 8 A 5K/
HEERETEANESER ZBBESERE X NHERAMAER  ERRGHT R ER
REH-NREINAEREENASL . IRFTEENEF B2 R —BRENEEDYH
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B2 BHEELEARER A —BENEEIYREEELFRNIRIBER
H 2= 5 8 R 8 (Boardman ez al. ,1983)

BEBREEAFEANABERTEROREAE 2 T8, ENYREEDRPS ARD
RESEABE L, PEA-FBRBSHTERA; RTRA—-HRKSRBEHER, BN
ZEPBRELEEEFMYUARLER BEREER, REAFAN N EREENR A
HRFTEE NIES B E AT E R RE B SR SR 8 LA B, B AW L
MR RZAAFHBENESER. R, &P N, 798 [R5 A R8I+ 5 —
HARMANBRBAFZTAURTHFENESHE. HFERWAETHTEXRRNEEE
Ewth, EREEESGY D, HEERFTERNEFTHRRTRFEHTEURE
W AT EARETHARETEFE - HEFEEREN EHRFEEREFNE LR
BEMAMARXRE XENMARBERTESRHEFEIZWATHAL BTSHEARRE. #EZEL
RAHMBEERREF TN ER B FRBUH—F5, MFELE O HEEE R AT S 2B
AR ERAL R, MF B RBRITIE N B RN EEERTR.
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3. 5 REWM

EZHEHEBIENTRESHAESER, IEETHE AT E RN, 3
HFLHETHEREEHNR - TRURMEM RN, B3 RR -BRENESESI YR IKER
FEREHRNAEESNESEER. WE 304 HTFR - 2N RIEER A 8B,
MEZRLBEESLER, SHUNFETRERNEETFELFN. ZEEHEBOH
EHABYRNBEE RNESS AR ANERNE(=WOFETREEBEOEE#
B AR RS b, & SR 8 3K 4K (avicularia) f1 28 4 # (kenozooids) B H H &
B B R R B IR B RR L MR BT UE S M b T B AT R AR B AR TR A A
fb A~ e
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B3 MARESER A-BENEHDIYBEERTELT
WA BIE SR B £ K (Boardman et al. ,1983)

4. BT

B R A g 2 B (RIS SUFE 25 ) R A TR B AR 4 BT 40 24358 22 8] AS W A4 B4 P 9 &5
R EREERESBEY ARENN SN, X—MEERSBHEREEREZ P B AN
WMAREREARA N ERETLER HE LRSS BB, T AUR b TIHEER
M A R RHE N R X R B SR ] R AR — 2 TR, i BT
BT E, R4 Rr—RENSEIYHEERTERI TN TR SN2
5. MWE 4 THL B TR — R RESEHBRD AT RIESHESR A B,
AR IRTE A 22 (8] ) 22 5 55 BE RS B AL AR A 8 RTHOR MR RE IR PO 5 8 S (HIZ W B8
MREOMABERENAZ. BRTC AR RRERN b THEALSAKFTEXNH
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) (B 8

B4 BAEBEIER A —-BENSHNYHEAERTFEETA R
A B3R 1E £ R (Boardman et al. ,1983)

BB THAEYESE KGRV FFT A EZARIN, L&A TR 5 KM
AYHE L AR SHERENER AL ARNTERDHRES., BE . SEME
HMEBEMNEN 2O EXFMTAARETFHRCEASERNRES, HXEEEH
WHEEZRAER BRI M RFERE., HIFEZRTEHFNA R ZE 8 AN 2 57 %
EER XEERRVE-BAENETLI. AHAMNEFTEETHEMEM L. BEE
RARATHESAFARTR -HAKAI R L, RERFHFESFHERRARA R
HRER-TMEREFHBON.

A1, E—RENEHFIYBEMLBMIEHREANESER A DB E B —
AHNEREREENBHGYRETIREARASHIAN B 1—4 R NG
REGHAM . HEHLETE-BRENERETUSFHRAIN B 5 B —BEWESE
HYBBEATHESH M EEREER BEER . ZEEHMAMABERNES AR E
FHANRES A BRSHEHFIRITETHRREREEHUNABRFETRBEHNR
BB EL BN, B R FRA P RN N8, AT R (B
RFAF T HEZ T M EA RN OB RAESIFERERIN. Wl 5 iR, B
ST RREERNESHERATERBASFETSEF IR FITHANRIIS ., EXEBH
EHIYF T RREEFPREREZRBENRIRZIHYE R, MBEARTEZRMRENE
ERERAMZHFER, A THFEOBFRE XIFHREFBERAEHIVNEREL. HF
EEWMMARER AN BEERRLER MR

ERBRERFUEM BEBENAKZEARHHLRANREECLEERLEH
BOMESEZERAME, MABENEESLERARETEBAZ 5 KENE R, fln
B8 2% (Gymnolaemates) 1 3% 5§ 2% (Stenolaemates) F , it F 7 X HAI X[ B AP
3B Ak 0 T A BB 40 0 T A T 2 S A IR A K 0 10 T i 1 R T B PR
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Bs5 BAEESER.I—BENBESDNPHERNISR
EENITREBTES BEER SEEMAMFRERY
&4 R (Boardman et al. ,1983)

HE . WP AT R AR T AR TR A X SR B R A RE BRI
B, R ARSEHEEEN. MTEAETER BERFER ZREHEFNHIARE
REMRRESREHD, B XEZRENFETHA S RATY  WAFETHES
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REBIULH, WS TRA RS RFRFITIEHAL,

ez aREEEURBELERYGSEERERAEEIY - EFFBTER
FE B0 BB 0 TR A O LA S BB X PR R AR Hh B, X e Th BE T 7E B A A RS AE — K P
EAT M MBS B A B A RR R B RS, A RS E ARAAH) . Lk
XEHLUKE LGS AXRRER R, BB T A RERNVERT . EEI YR
BEHENEEFEGBRTITEEEE MR EEEHE R WU RERYERE
PR FEHU I TE IR AN HE R BAR A B B G50 SO AR KRR R B 4D, LA R A BZ B IR
R, XS I REBE R RS Y BT | TI B, WA E N R H R BT IS R B T RE .
FHiZETh i L B S R A M A K Y Z B RA - R UEM LK. EEE LA
RE EA MBS T LR K AN RR BB ELNE S SR RA L ERE R
BB R R —A T AR AL, BT B E S5 BN AR A A KT S M
BB BB18 LA B — BT AL A7 B4R L TR U, 44 BT S A DO RE S BHR BT S M Zh e 53 #1 T
KA AT REHY .

M ERATR, T R — A AVBE B9 & BE 3 W B 0 L 3F B — 4~ % WL AF 78 B B (R A
R E-HEEAMNBERZE—NERERRMERTFIRERT . ZREN
WA FOEMT W BENESER, BRI REEARKGT 2 LRI B
EEMGESERTRENBENESER, REREKAESERNARAR BEZ AL
PR 57— T, 5 — B R B — 30 B CRZ B0 O 80T BB (DB O MR B — 1
S AT . B MG S SRR AT 1 2 O A7 A B 0 BT8R 0 HE ST AY
(LK 1,2,5),

P, BRAE R B R AR (XM R H F W, i H— BRI R BT BEATD, — 8
BT A A AR E— A AR R ANTREN X S RAE B Al AR B RE ER
— AR AN BOBAT B BT S R R, ~BENTAREERBRE T RN EERRE
ERBBEEZA AX—B XU TARMERBRABEEMY. RMERRRTHR
BT A LR R UGE S TR RBERBMERORESE R GrIER LK
ANMZRAR) . BREEfE b o i R 5 T LGE XA R B A R A O O #E AT B R A
T X R RN R EEHTH BARBAN N R ERRE LR ZAK, HX LA RE
BARREALEEN TR W K4 R #E T RGBSR AN A R B N B 21T T
BA, R BX e nT B M B A AT S R K

BT, AR R R AR ARG, 5 ARG - HERANEHM BT
EEVEWRES LR R W A RN BRE R R R TR SRR T AL
B # A BB B> (UL B , T80 s Ay L 2 - AR Y R S ERS
BHRERFENAHEAR, EREHERRP, XLHUBHEESXINEYHENNER
W38 , BRI T ELA B B R 4028 T S AR T 7 B B M B 5T P BT P B4 6 R K 2 R o BRI
FERWOAC AR, XL R BT A B SRR RE B R — BRI AR HREREH
SRFEMEFHREERABHTEHMNEFTBREN SRR, IRFROTRUHT
AR AL A A BB RS 5 3RS | SR B B 5 B A% AL 4 T BB R R AR A B
AR HE ENEK . Harmer 1902 HRIZR T B D B RHNRRIE E“XTEDEE
BB E —XHHRT O M ERERMBIEE . AT Waters 1920 R EBEZH Yo
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FUG S B B B R F AT RO R AR R B R E R SO T e
RMEBE—%E. BAMD O FERUR, BOBESAHEKEHLAETWHRREZIR
Bep A B, BN Ryland QTR T RELEL B HE MMM A MBAEHLT
¥ &, Cook (1973) % = Fh A B 25 B 88 B (Smittina levenseni s Metrarabdotos ungniculatum
H1 Stylopoma duboisii ) S MY B E TR A RBE R EE R S/E T 4iE . 0T
1977 FRWHR T LEMETW BFIM LS BE Actea WBRBEWNAFTRL EEE#IYHRE
PRI T R P E ) H X o ) BB 4 R S R o H R, 3T T 0 A A R SR PR
5B B E . Taylor (1986) % B fp 4 JE 1 B (R B L & B Pyripora catenularia i
BB B B Pyriporopsis portlandensis) W F) B FEEIE R A KAH/E T BB .
Ristedt (199D AR R ELHKEH AN B MBARRREFCNES X LN TR
ARNARAREEL —XP  AURA THRANENREROHEHERY M LN TR E
BBV, T B AP 7 3 E BB Flustridae, il & BB Calloporidae #1/hFL & RUA}
Microporidae3 & 14 J& i (¥ 47 8L F0 B 47 B 49K &% B ($REE gymnocyst FIEREE cryptocyst
AR EOABMER LM T RHERHR TR AT RMRE D B & & fL (b 7e 30 L
BAELEODBEHEIONRGRELSR BNEAWRBMEALE XL,

REEREEIIY ARV ELEHERUAETESNLSREREPHEERLES
PIA AR AL EEFANEELRET W EN . EHFHBA M Gordon(1984,1986,
1989a,b) 42k £ . B LIS BE W B Malacostegina, JJ§ [ W B Neocheilostomina ({5 # B
K H. Pseudomalacostegomorpha, £ % K H Cellulariomorpha 1 & B &k H
Cryptocystomorpha ), A ¥ W H Ascophorina (i 8 X B Cribriomorpha. 8 i & H
Hippothoomorpha., & M1 X B Umbonnlomorpha i} 52 ¥ H Lepraliomorpha) #y 120 B
0MBHHEHRAHETEMH RN, RAEAEABARHETRA S FERBRE
ol B0 0 D R R SRR AR AT EL AR B AT AR ) AT R Gy 5 R L ) R
YRR B - B e — A S R B RREEES S BRENR
BE (8RR, RS 55 R (AR OF LU B L BRURE 5 T AL A AT X B B L BROBE FLAE AR S5 S A
BB E A RANIR AT (RS MR e 5 8 9 BRI ) AT REASAL K B MBS
KO # 5 RTBEH ARE B A S B MR AT RRIE A0, JE R A T &5 3R 5 B B 3% 38 R 44
#) Gordon A REFHITHE, UMAB O HEHE AR LZ TR ZT L MELE
X,

AR TEHREET B E BB MBENE R EE AR R TR R —
JBONETF G TR R

— . AL E 2B Membraniporidae Busk, 1854

BAERRMNWEHERERFIANED BE R Z — B E BB Membranipora F
W E & Conopeum ZHF R EEIE . LR Z 04 TRAERES . BAGERBIA
JR B R A A TR B A R, B — A B R AR AR AR A E B A BT A
HAK.
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(—) AL E BB Membranipora Blainville, 1830 g it BB A B & BT 45 S

BRAERBNRABEERHEYEROI SR MHAERMED B EBR &,
BALE B R ARG e —JT¥) & (preancestrula) . SRS BB EE =4 fRETH
BN REREREAAB Y ERESR—N K ROR,SFHNT Y BRES—
W, 58— RaBRaEREAE. XWAFE=E. MERSRXERNNMEERIENR
(twin ancestrulae) , 7EXXAH) BAK Wi & CEALEA L T Y B RAE R o OB — R iR
o o BB B, 2R B DA 0 SR TR A AR TR S 3 T, A XA A A I AR i R i ) T %
B 72 A T 0 2R R R 2R R T RO WU ) M R R SR L R . BEE BRI — R
B o B ) A oK s B8 s 00 457 BB 77 1 D i 1 OCAE A0 S 5K 0 H s A CBD Y T S R R B
MO & B HEFREHHA RN, FTEBELE RSP, DG4 HESETE B R R E R
(preancestrular mass) ¥} & B Bl — % X AE 97 B, 3 2 A 35 Hh g B 0 SR 5 X s ) R A R
8 % B R4 (primordia) , X EBRAE R BB AR R HETHIAEA . HAHF, M
BRI E B Membranipora isabelleana , JEH) AL N 5 5 6—8 NEOI R BRI
HIA B spinozooids ) [ & B 124t ffu 8 & (Zimmer et al. ,1977) . RMEREKT AR
LERPHREAIM S IR UERMBEMR. AHELER, HHUBEALER
Membranipora similis(BIRR 1 :2, 8 6) , DUA 3] B 7= A — A5 3 v 5 Bl 40 A 79 %o R oy )
137 170 o, 50— 1 4R ) k60 755 o 0 BT 0 o8t B9 M A S5 1 B P A AR 1)
KB, P9 By 5 A g B ) SR AR A 4 R A — SEAT HE Y B 48 11 K v 4 op g AN i, B A
A 3 A RMAR WAV RIFW P R— D REFERERETES 6 —8 MRS
B, 8 55 A A R A g e ke — B AT AR R L, R AU L B R S I R A 8
A~ B B0 B o 52 T R 0 HL B o B 0 0 T PR R BR B R 5 T AR U — B, R BRI R
3 i V5 B AR BE R AR T AR BEE AR A W R 4—6 N R R A R K IPEE A
B mENEEMKEAEEA . KEGQRHEEM. AR agERELE R Membranipora
savartii BB F) B 72 A B — K 0 R R B A I TR AR Y B R R, WA
) B 2 A A A 45 7 A — S 2 R o O 3 T AR I RA S AU E & 4 i — - B, R BL B R B
7 4~ (Mawatari,1974) , B #& Mawatari (B RN AR AR MEES N, FRELE R
FXUEP RIS — M — X RS 2 BRI EFe B, RMBAEELE
H Membranipora paragrandicella (B 1 1) B BUER) B =4 — N FK P REH R, 50
B 3 A SME S, Y B AR R T RS 5—6 B A MR B4 — 8 M iH w6
A~ R O 4 T A ) R B B R AR R 8 . B R R A B AL A ) U A R
EARBEAERPRRARAN,HEL 5 A, 25 11 AREWARE D, 5 MY TR
(—AN R B v e, 795 %of 3 o7, BB Q0 2. ) o, T 00 9 R, 4 00 0 2 il £ AL 0 5 /0 B AR
B WA R 5 H 2 R, g % (distal budding) , W4~ B> ([T 2 4) 5 GI R
A W) B4 AR B A B — 2R 3 2E (distal bud) , 55 — 35 1 3F (disto-lateral bud), A~ K
BB E (k6 1) . 2T M b I 0 B 00 £ BB LA 4 s A S AT B 2 LA 00 B 2R TG R » i
RGN R WE " BER BT, R EEREN Y AWM ELSE 1—2d, £ 2
B4 A Bk () P AR A 0 L B SR B A L BB SE .
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B 6 HMMRETLE B Membranipora similis B384 40 B A4 B w0, R WA
i B R EREEAS R (AR 0. 5mm)

XA BT R AL & SR LR BT AR SR 28R, 4 R B HO0A ) B4 A B AR
K/, B THEFL E B Membranipora irregulata Fi {8 T B FL & B Membrani pora
pseudirregulata W) SUER) B K/ B H A KA /D TA BF, G0 5% G B AL & U 4
W25 R KN B B B KA /N O AR S R S B H R
HBEFEENEFTHARESERAALR, B 2K E TSR, % Bk /N85 5§
BE BRBE R R H R AR RE R M BT AL KD R R R R AR N L ) S R DR R SR
oK 2 BB LB R XU ) R R A BE R B 0 4 R 5 (R B M A s
LK, X —FRIER M T AL B R R R PR BB AL E i, WL B B Membranipora
membranacea F A A B A Sy 1 RE BLORDH B RDIR 2 82, BE AR AR BB A B s SRR &
& (Ryland et al. ,1977) , X R Y HEM 1 A E R BEILE LB PR LM R

HREXFARSIH S RERET EMWEF RO REBREREMPLE R, Yoshioda
(1982) 8 5 H , L FL & . Membranipora membranacea {3 & iy (LAY 2
ELBMHAEN N R EREENAEMEAENIOTS KT HRREGELRBHEED
YRR, T B 3 YR F R A B0 53 R RR 3

TP BURH 5 HABER 2—4 A4 B A GBI — 0 o 4R 30 58 00 50 44 114X #) A
THERAWAEN BANELE B AT A REREE G—7 AR, I AT A
BB SHEERVAEFNAR, /A FEESWFHN R, BREH B RE, /R A
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FEABEREREFHNIRERFE, MBEAFO T REREE.EAF.

WETARR, LR A B FLE A B 4 B (autozooids ) 55 4% Y R ER T 01 4 1, BUA: 9
REEPRB LA . NFTBATRERAZRE . B AR R E I ELE
. Membranipora amoyensis” F“F L & B Membranipora annae” A H BAUAL 5 3k &
(vicarious avicularia) FHI% M B—, fi H ¥ RIM & IH T HE B 1R Flustridae BUEE R
B Sinoflustra G145 24 % ,1995) . B 52 JR %5 (1976 Fit i A1 MUK 55 7 B8 & B AL R 3w 1 Y
XL E B Acanthadesia bifloris (B T :2) 1 Liu(1992) 4738 #9-4~ BUK 5% 7 08 & B
— 40 B SR BEFL E . Membranipora bispinosa (BT 1), BB E RILFES B AR
BE TR R B, 33 W R B R L 4 BB R — ) SOR S I R RN, R E AR R AR AL
BHREH RS .

‘(:)m&’é'ﬂlﬁ Conopeum Gray,1848 B R B ERHEZ HI A

k& BB M B A RS AL S BB AL, AR 24 (8] BRAE <8 Ha 2 (8] i 2% (]
WA LT REEM A RETES A LT RAR . F ARy R B, IR E#
BEIRE AT H B RA N X IR &) S — ) R (X 51 AL B Ak B R R
R AR AR 2k & B Conopeum reticulum R R VTR, FB—H)9) BA ZiKXH)
W RE TSR, 7E 08 Bk b g P AR R 7 (proxrmal bud) , i 78 F K 3% B 0 & 7 A — S 3
(disto-lateral buds), B #— 940 d =4 3 A DA U0 ol LB = OB HES B BB BT 8, AT
g B2 we ), B TG00 R, L EE Y & 3k BE B B AR R B B BE B W AR /D . T 0 R O 0 &
(Ryland et al. ,1977) . 1 Androsova(1959,1963) . E & #% (1977) LA & Huang % (1990)
BB A P R R KR R Dk B By Conopeun reticulum 1 RITMA]. SEEERLTH
B 5 g R 9 BT BT AT AR R B R R T A R R F M RD , BB £ 802 Mtk
HHVHE SRS Liu(1992) 1T 4 AR B L 5 R E — R0, B IH T A48 LB AL & i ik
W . B0t 83T R “Conopeum reticulum” B, Membranipora similis Wik A # 47 ERRH
WK B, Lin(1992) 76 3 A Bk ML R L 3 oA s i B BE AL i £/ B ALIE /DAL
MR, N EE N A HEAN IS TRE- N ZABAETHR. BA%E
Mawatari (1974) B9 “R 20tk & 1 Conopewm reticulum” B T H AR AR, R BEARAS
EWERBHRL, ME-MEAER.

S A F b E B Ok E K RG5O ik & B Conopeum eriophorum I BEKE bk B K
Conopeum hirtssimum BA5 55 W20 E 8RR BB R & 8 0B . S0t ik 3 88— 194
R R I OHE | IR W TR L T A0 LA T A BE A0 S B IR Y, SO R BE , B3 BE Dy K S H O 48
Be  5h 3 95 M 0 R R, R I BURDIR , I AR VIR R T AL A R FRIGBIREDE . oK
NRERRETR K 1/2 224 90 BRI B — A 2K T8 (0 A o b e Bl A, 00— 48
B A T v D0 B B o o PRI S B AR B R G R R SRR i R B DU L R B R L LSRR
Wi 50 B AT B T AL R K K TR KR . AR 5 S Bl B oy i — i 2 L T 4%
ﬂﬂﬂﬂ‘]@@Hﬁijﬁ%ﬁﬂ—ﬁ%ﬁ'ﬂﬁ,Mﬁ%ﬂﬂ?fﬂ‘%ﬂﬁ“ﬁﬂz*ﬁﬁqj%@@EZﬁ%ﬁ5]
0 B ) RO 2 Z A X B RO M S R B AN R K E SR EZ WK, B AN
B, 2% T JBURL 78 B AR /TR B, B0 4—5 N BCHHR, A IR BT 2 B AR Bk L h B R A B
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MWAMRE ., HLER RS RREZUMERH 5—6 M RRHRER I 3.

FOHE R g B — ) R 0 A B P AT S R T TR K o R T 9
R JE) G B PR RE , B RE S T A JBURLAR , I AR 9 IR IR T FLOR B . 0 BUFE LR 3 7 4 2
AN 2F S RN 2F . A G R A A A A AR T R T A L A PR A =
FA 2 B 2D . S 4 To v AT G B e 0 A e L O 1) B T AR L 2K T URL
2 WA A AR R P B A TR, R TR BB T LTI R, AR R RS 5—6 Tkt
A~ BRE O K7 5 B BE 40 Bk » 3% T BURCAR B, BL 0B H UBORL, W R i iR 0 B 2
BEHWRES, BT AEMAKARIIE. HILSEKE LB TR AN H 6—7 ik
AL

(EYBIRFLEHE Membraniporopsis (B OB AN B GCERHEEES S

WIER FHERFORBFERH AT R, EERS (1976)1T 8 M WAL B E R
Acanthodesia bifloris( Acanthodesia 2 Membrani pora W R\ ) 54 ) F Liu(1992)1] 4 ) W
RIRESL & R Membranipora bispinosa WI4) B B — , 17 4E B AL & HBTHRAE 9 004 1) 35 i
AR E R H L, SRR T L& BB BA TR BB R e Ay =
SR B A RIELLE LB GHIE) Membrani poropsis Liu gen. nov. , X | &L & BT
BRWHB AN G UG EILE B Membranipora serillamelloides Liu et Li, 1987 i 7] fig
BB AZ— (W TRHE FFp#A—T),

1. ML FEFL & B Membraniporopsis bifloris(EI R T .2)

R R S LB S R MRS 3] ) 77 A 8 — (7 L 377 SR 9 B 4 i K o 3 19000 B , < o
PR A AH — B i 2 BRIE S5 R DL — AR TR R ERIB R A th 12 AR 4N
. WHImBREEYIE . 4 5P RAT XA 1/5—1/4, 16U, M B BE B &, R e
Foomem . R, RIEMORDR , W AR IR, R T FLBS /D FRIBE. AT K, 4541 i X
B 3/4—4/5, ) BR oG Az 9 B0 S, BERD B2 28 K 5 8 BB R BT L % o EE A0 SR A
B R S P RS ) S R LR R R L AR B R 4 MR, MR E K T RTAR
METAwEKRFE, NHF AR 5 A st AL, 78 0 S0 A ik 05 i
56 MAHRERTE 5 5 6 BHHRUEN NI, BRENME LMY THE R, EA
RTHEBMMAET EES ERTFHEFEEZMAR,

2. AR IEFL & B Membraniporopsis bispinosa (B} 1 . 1)

AR CHIE SR MEBD AR — R, FIRKMEE, PR R, 0%
OR B 75 PR O AR BE b & A — AR LG AR, 3 B B o S I R O 5 SR SR AR BE BN O
FIRATX A 1/10—1/8, HR WG . TOMIBRBE , FaRe ke, B 43 AU, 2% T8 40 BORLR W& 4045
WAk R AL/ TR, KFEDE . AR, 29 S 9 AT X Y 7/8—9/10, HIM =4 —K
i A 2 5 AR S B A9 5L 7 R O 7 A — R S A L T T 4% 7 A — e S A L R O
A B LR 7 R A FA R AN A R - R R X — A —E
1] T A A R S S A D R B AR — 10 ) o A o A i > R B SRR L v i A LB 1) K O
B P R A 7 — 0 [RT B TR 5 R/ INAS A 0 1 2 A B X e s A U —
FL A RE £ B B A0 L AR AR I BRBE TR RS AL BR T AL, MBH AR 25 3 LA
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J& A B R R EAN AR 3F BRI . Rk, B AR A 4 A BUEEAR
R AR R G L B RS 2R, AL T 45— A HU R 35 199 R ) 2 0 L SR Y e ) R ey
0 AR A i P RS ) AR BE e 1 OF B 2R E R i & b, B Liu (1992) 76 3R A Ff it 4 by R
BE 1 S I 0009 T HE B A T R SRR A

—. BHE 2 Fl Electridae Stach,1937

BMERHBHAMREFEBNEOEE# N, B HEY R ABFE4EH R
FEAWMAFHR. VIRYE— AR FESEURNZR K Z D EIR

BHMERNEHEANBAROATNARLBEAEARNET. RILEHE
Pyripora MR R B BE A KM BAF A BBEAR BEBAMETMHTEZNAETH
A RS LA LEANRKAXGHE , AEER R E B Pyripora catenularia, B
BRI A AR R R KA B, o 004 T, A 5 A0 0 % ) ) — AT R, I LA
BT U R RO 2+ FEERZ X (Taylor,1986) s BB A # £ # i 2—6 B AR
HE,MNBRKE BB mAERSZEHFIMA. BB E R Pyriporopsis portlandensis
R&ETFHRS S 20 R KB E R AN 5 A4 d AL AL, B0 8 2K B 3t
BF AR, KA 0. 23—0. 24mm, FEALH 0. 17—0. 30mm ; B B 78 H R ¥ A 6 3t 45 7 A2
— R s, R TR SR AR TR B 32 T A R I 43 B (Talyor ,1986) . X R EE 1A B 1) &
TS MEE FREEME o b, MBI E B Electra bellula (BRR T . 4) FHH/NBEH
il Electra gracilis(BRR T :4—5) . FHIEHE B, W4 M3E & H® Electra axialata (B
MR BT HIRRA — KRBCH RS A2 G BE 0 il , B bl A0 ROIF 46 — E AR 1]
BERAK S, RO 5848 R — 19 45 B0 FR by b A e A0 0 2R AT R4 s 2 07 SR i
B MM TR RFIPHE DRI ER RGN R BB ERE
Aspidelectra W) ¥.—¥) B 2P EE RMEE (BMR 1 48 9,100, KR EFH B
R, B A R BB — o U R AR P 2R RS TSRO B 48 (frontal shield) B 35 , B0 S F0 B 41 R
ZARIGFBEEA—BERELRTH ORI, BERREEVERFEY RSB RK
S VG B, B0 43 1) B T 155 B 00 L A s 3 R BE 1 3 s 0 B R 3 7 PR A R B R D RS
A TG e AR BE B0 B 0 (G 0 S R 5 T R R, BRI, AR 3R B LR AR R SE B b T
R A RS R ARIATLR & B Ry R TOR 1 BRI & R & B R A R
RESERMAXFHERESRER.

(=) IRHEHE Electra Lamouroux, 1816 B RH B K REHELZ TN A

4K L BBEIAE B 22 B — ) R A R A B A A, B G A A T R R KR
TABEF L E. tenella . ZEBRM B M E. pilosa fBEZEWHRIAE L E. pseudopilosa . T ML
BEHIE B E. bengaliensis (BRI : 1) LB L B E. devinensis(B 7)) EITHRHAE R
Electra zriamenensis(BRL 1 :5, B 1 :3) . ZHIEAE B E. spinigera (BT : 2,355,
TE 85— B A7 SRR 0 A0 86 3 43 90 7= A — B o, R R AR A el O v A LI TR ST TR 43 B4 AR
WA SR E B Electra bellula MAA/NIEFAE W Electra gracilis(BRRR I :4,5) I RE
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HAR AL ™4 30— E A LR B AT RA B3R E B Electra axialata Liu sp. nov.
(B 9, THEERHE B Electra monilophora . TR BEHE B E. inarmata B EETHE R
E. inermis. {8 % Hl 32 11 & M E. pseudospinigera ¥/ W] 38 ¥4 & B E. crustulenla
spiniculata %, PR A ARAF FCBE 4R B R B AORE, SR T B9 B0 S A0 B A AURE R B AT A S T
VDR B &R SR A BRI E A EWM BRI E R E SR B R AR & L 3 R,
FAMPLBEEE AR A L 2 R R W uR R B bk 5 R Ui SR B R s L, LR
A B H B AESCR I S R A IR & BN T A HE S E AP A A BB R E
bk 31

1. EMBEIHE WA Electra tenella

¥y HAE, B IR S AT R0 46 i 5T 5 ' 18 0 B BE SR s R0 85 00 448 Bk 0 o P B 5 S RO
WL RNGR] . BRI, 2R I ) R 352 8 78 e 1 B IR JE , 29 5 B0 AT X FY 4/5; BRBE
SR A, NEAAR IR, DR BRBBA R ETRES, BB =MIE/N
X, HMENRFHMA —-BREE, X WERIFEREL TEBRS T AERERL,H
FERE BT DRV O B0 0K SR R 1 At P OB AN 1 L A9 B o 7 A B A BB L, PR ) L B
£ HA7 3 xR, 6 s AR RE b OGH . AE S R ) A A A A 2 X A R S L
FRAE B A B, B B — 5 R R A R AR A A i 79 A SR AR A
B 5 58 B T T A T O A R - AR B B 3 R B0 79 AR
B 4—6 X, [El B 28 00 A0 R BROBE T 4% 8 T WA A0 AT A B BE S22 T M0 9 4 it R B R o TR R
i P R A A5 2 BT R A REERNATERHTRK AT,

2. BRI E W Electra devinensis (& 7)

) HUPE S AN R B B, BAC IR RIIE L R R, 35 5 T 5 O B ) RRE AR g R ) e 7
6 % 90 5 B R G, RIS BT R, 2 R , 29 A Hai X 7/8; BRBEAR e, A %
B, NG ARV IR . SRR E R —4F  TE OB E RURGE 4 L) L5 B A A 7 ) A
DI R — B . H0 A ™ A R v B B A AR P R & = AR B Ko 7 S B AR
AW Bl ) b R — AP A R A, 7 — A AP R R R ) . Bl R
DU 8—9 XF, B4 &L, AR B, B A, RS WERK 5 MRk T R
— Gl EAA 6 5 B B0 ML 06 o % A — R AR L DG B A B T AR AR AR I AR A B b v
BRI PIFR & A — IR 5 HoR 4 SRR B B) B ik s 2 R LR, SR AR E 2
4 BUE 5 AU A S h o AR BE B B ER AR R R . BEE LA i
8—10 AR B, A BRI B 58 1—2 TR AR 9—10 XTI % 6 KA m
13—14 .55 8—10 LMK 16—18 X, KA B A 55 4 THEMATFH. 4B
I B O v B PR O R S B SN A TE . D HRKESRE S - T IRIFh Rt R K%
BEER AN RBEANAEEHRBEIRTE ARG H KRR ZRARKIER Y
B, B BE L B M N 52, TE R B B R W) AR 4 K 2 B UM RIS AE 16 3P UL B

3. BBE & H Electra axialata (& 8)

AHBEHE NRNA TG SR P — R — 820 3UT 86 i 1] AR o -1 2571
R R4S rb i ) B IR ) L B 2 O B A o L R R L AR S K B R B HL 4 /5,
HEEAPAEFHRTRN 1/3—1/2 REEIZWEHITRK 1/4—1/3; T HFEE R
A EBIRE 3/ 4, BHE R HAN RN 2/3 RBEFEEVERARN 1/2—2/3, FIRT
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B 7 fEXBRIE B Electra devinensis WIS BEE , R BFE LW 841 R |
Bw Rk EREN RMOESRFME AR 0. 5Smm)

LG s BREEPIM IR , 43 0 08 RMDGIT s R BE I R AL, RTEDEH N RH A AT K. KK
T A ERTKHE 4/5; BET ALK ITE /D TRiE . MRMG=E—RmBE R R . B8R
WS FATE , B BT | PN 3 Bk » A R O R L A o B PR K B (R L PR R R B BE N R AR R 3R
T 5 000 B 0 e S AR B R/ 5 3 XS BRI SR O . BRI R A — AR B (B 2
FTAEMAD R AR A REAATE KR EA NP 2 15, BRI R 1.5 £F, AR T
FLEY I BE 0 AR L L BR 3 X R b 35 A — R 48 il K O i) 3 R 5 T SRR BESE B, K B
W AR BRI AT A B A U R Ak . BOR B B GRS 2 R A 7 A — R TN R A —
A 5 3 R HAR) . B 58 3 TR HEAUTT 4R . A2 T 540 S — A BSR4 R
A — R A B B AR S — S A HL TERE R AR A R BB R — A B T
AN BRI BUS SRR T SRR (B 7R B AR 0 A 4 By %
ERE =D REGE R HHELTE P RE5% 6 THEEAN, MTRINZFTRKEK
IR ITTE , B AR HAREE 4 XTO0RIA 1 3 s, (R B R AL AR i 7 A iR
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B, 85 2 R AT 46, Hi BEZ B R, BTRE AR L B9 1 B2 o bl 2 38, 4> 1 gl
RANFZ R KK ITTE 1 b 4R O R BE 0 B 2 A O 39 52 . 48 K 5 MOl o 4 X
B 2 T AT - R A — X,

B8 FBEINE B G R Electra axialata Liu sp. nov.
AR RIS P P RS DR A S R R
SRl AT 3 T AL B SR AR M RS R R L E
B KRR A A S C R RER 2 A LRSS D B - 2 4L
B AFLA~C EHIR K a,0. 5mm; D AR H b, 0. 3mm:
4. WIEIAE W Electra bellula(FR 1 : 4>
MO BE TS BRI BE R AW 3—4 MR, mBRMEE, B EiA
T 2R M e AR R 2 Rom B M B B S S B = M08 R TR S . B
FLAY SUBUAS 43 SR s 30 0 6 G Ath i % e e e L DR T 4R S . ) R g = A T A i ) R
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A R E AR E R, BACRRMHES R — 8 S XS A X, 8
F 6 i v S AR BE B — 48 1) R o 0 R BORDH: , B A & X, P R A — 18
Kug g, Ka e X, BMERERHE EE2FAR PRE-KEMABETIL,
R Y B AU . b6 -5 R S B BEL A R O 28 7 A TR S 2 TR R | AR R R
A B P 32 07 1) AH B B9 TE 43 B0 H B o B T 43 A ) 98 8 728 AR AR K, LK s 8 43 B A 408 40
BABMR. BEZAMEFBROISNFTAE N RERS L SHEEEHFN N BERK
X5, RERT—H WA RE/N, BB MBARE RS 2 358 3 Bt RE AR
R RIS, TR BB & & 2 B sl AT IR R 30 5 16 o A0 I8 0 10 R B )l o 40 U 00 8
FTAR KX,

5. {/NERIAE A Electra gracilis (BRI :4,5)

I/NEMERABET AR H 45 M RRAR. wERBNHEKERAH
BHRE1/3—1/2. BEEEMEFADAM 1/3, 78 H K 55 W& =4 — B8, K
FRBN R E R AEREANGEN 2/3. PIRE SIRIJLEWHFHEEM
HGR 5 HAT AR AR R BN UG B BT A 1/4, KRG A R BREEE 9, LR W
BTN LGHE  NEEEAVE. BwRE 4 W, A5 2 THIRFE S mE 5s—
65%f, HEEUMERFG - RIHAWIA TR EARABERAEL G2 RIGRBE -
B “SHE M e, R R E O EFN . AEMRAFR, S RANRERERELE IR
38 T 8 R, R I A B 0 ) R 3 1) 3 3% R ), IR s 45 XPIEME 6—7 X,
EELEHELAMANEERTREWAN, . TREBEYR/IMTAHE.

6. BI1IRIAE K Electra xiamenensis (B T :5; /| T :3)

EIIBEME RO E B ETH 4 AR ARER. WRERGE, Wimmk, W
MJLFFAT MR ERE LU RG s BBE IR  (E + r RER , RT3 . BRI P EJE , R o bb 16
R AR . 3k % T M A, R TED AR DR TG RRBE , SR 0 8 AR, P 2 AR A T R o A S , L
HHmAHa R, HA 6 AZMEZ 0SS &S, L5 P EEE, ¥ R2KR™
A B L, B RS AR . B 1 GhseRR 3 xR, 40 A BRUBE B 2RI SR 3 A I 1 A
YREEMH, 8 2—3 MR REBER 4—5 3F, A5 2 T IR, 4 K £ A AT
BEHR o P R BLRE B A — S RBRRE R R R M R IR LT KR S 4 Tt AR
Fr G BRBE SR ue B 4 0 58 L 3R 1 UKL 2 PR HESY L Z FE B 5—6 Xt

7. £ R IEINE AR Electra spinigera (BRI 1 :3)

ZRBPEME R ESIAEN A 4 DA A . 0 S8 50 B 5K 5658 46
B 5 B A Ot 0 S 4% A — e R0 0 T L At 20 % R 00 R B R AT , 2R i R BE /)N , TR 2 R o BE
Wi BB RIE . A S RTIX E 3/4, TIREE, ¥) BORun i B & 7 A — T A r B &,
E 9 RN AT, MR BE SE T e , 4 o AR BRI G , R X003, RIS R EOL | . W%
TR th B R G B BRBE B R DU R BR = O ARSI AN 1012 I mIAMI L %R . LB
BEREZEE 4 A HANESZOBTAMEREL, SHEREWEFTRITANR—8, 1
BARMBEE 48 ARGGH . H1 F 50 57 A 00 P R o B B0 2R 43 85, R T T8 ) R 3 i) A []
T 11 S {0 2 B L 43 0 3 S 33 S A R U 43 5% R AR SR AR DR 0 B B AR RS UMK .
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(IHWEE M B BB Aspidelectra Levinsen. 1909 B ARG R E B X

MEBEHT & R H Levinsen (1909) 8 57 , BB 3L A7 B4 — o ) 30 76 w28 A6 1 1K) il 2%
B, 50 RE B 2 AR 0L, BB A OfT BE & BURL Cribrilinidae P4, B H A B 28 8 45250
FIRMERFH A, I Ryland (197D B EE FHEHAERRH. WHEDNERE B#
RS RS BRI A H) SN, B R Ik OB BE , R 2% T 0 4k ), R o A RS A IR
“ORTEC R R TR A R A E Y S M IR . MEIRHE SR R BB At
Roi e B AMA T BT R4 W A .

1. T HEIIAE M Aspidelectra orientalis (B 9; KR T :4)

B9 ZHFWBEIE B Aspidelectra orientalis
A DEB BEEAMAEN IR BWAERREEMGC BEREEVEFNES MDD BREEE
VIR A A G T 3 B G390 (A BEBIR K 2,0, 25mm; B—D 25 b, 0. 5mm, B—D ¥k % ) @)
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FROTHE LI B R BT, 1 2 2 B U 2 S 0 U AR T 4360 g 0 1 BRE B R L 43t
110 A BB, BT EEMESSRIIBL, ¥ H 4—10 54 R85, BB 4 8%
EARFR, ERABRARSE BREAAAR— A BT A A B8 L
H1—d4 BB R AR B B R 2 A . BEE A B 6—8 A R R . W
A BT B 5 T S T S 0 AR , 9 (B T 9 T, L R 0 T ) B B R T O 0 L T 4 T4
5 FL 3 2 0 J 0 30 R, B 0 O A 0 R B O B L SR A sk BT B B B
SR (E fob (60 1 S B 25 7 L 1 S5 A0 b O L) SR 7 A T R L, LD SR S AR  ECRT
R 45 X3 7E A s b 2 A T 0 A R AR L 18 R )3 7 o R R BB
JUR LR, B 3—4 AR % R RS, P BB /RS, & LUK AL s BE 1 1 3R A i R
B A A H T S SR L G R 0 SR S S A R T LA T % v — 0, T AR
B o B R A B, BB 2 TAE A TR IS . R S5 B R Wi K, B R R K A 3B
IMFE, B 0 BTG, BR AR A ST 09 1—2 BRI R 5 AR A& 40 KR FTE I
MY EHAL EFROBABETRR(E 9C), HEAEMETTAMESE AWEES
5—7 A~ dL AR, A B B 5 T B 0, 000 A0 B8 BE 7 TN A MU R 7E T 4 0 A S
T, AR KA BB B W R E R AEAAIEMEK ST,

2. WEHHEBEIA & K Aspidelectra bihamata ([ 10)

Vﬁ
7

B 10 XUEAPEBRIAE A Aspidelectra bihamata
A BEREWWATHTS NGB A4 CRILT RRIK O #:C BEFEL
B A R SR ER 4 . R W R E R (A R C BIR IS K a,0. Smm;B 3 b, 0. 25mm)
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WU 4 3 3A B AR RO 8 O A R A U2 R T IR SR AR B B SRR
i B 2 R A U AN PR BRAR . Aoy AR BT | R i 7 B 6 o R o 0 7 10 e 5 5 BRBEBK
REEWERTER, KWETE, 4 S R X M 9/10; BB R &R, B/, REDLN . W& T
. s/ R R EARTR,RIA 2 R0 SUR LT J5R A 18] R 35 5 T 20 5 2K i
e B A i » A W R AL 4 A — R 1 L) R 2 o R ) T R A R i DA i B 18 2 O o A
BAER S, B RWAHAIE, AT —H 17— 18 MR AGRITE 2 @& MR AT 2
i, HRARE B 4—6 RN, B2 h 24—32 MR GO0 @A Tl 1 R B
F . BBERARIEN R 5—7 A B A BURN B 2 — AT 4 1 R i
B K, T R 2, B FEREHE A s e S AE B O K O T R 2 B AR R B
R B SR R A, LS B0 Oy 5 21 ot A TR T A PR BRORR. 3 5  oh BRTE S  BRUB / (N %)
A B b 3R DB AR R BRI A [F] B AR SR O 1, RS BB P CEA B IS B
O AR LB sE T

M ERATAL BEALE BB BRI E BB B R R (U TR AT ER
A BT AL A R i B AU R R R WU ) B R B AR
—BRHIRTE X . 54 1 JOME A A AT B A o, A IR b A2 8 A X R SR B K
ZIN B S ) R S B A BRI L o BN IR R N R 1 S S R SR T R IR BT A
WA BTERE RV AN FI, XPRH AR ERNEO L E#ER,

R L S JBR 5 A 0 R g DA XA A L, SOUAE A oL P A — SR v R T L, 4% 7 AR A
AR 3 BB 0 B AR 7 A — R S ] S R — i ) T R B O A ) B T R B A 0 1T A 5 A
1 400 L AL R 7 R A R R A R A B D OB L 8 R GBS & A
FRBRFLF O Sb 260 0K 20 B0R H9 0L A 1 o T BEE I 329 6 o R0 o % A

ERBESHERDAESSBEAERE ML AN 2T HIRE B RAER 5K
S SRR AR AR — A0 U TO A R Rk R R R A 2 AR i B AR R Rl
L3R 4 A AR v A0 00 0 L B R O R A 2 A A S LA S AT 1 i BT R

AR L& R &8 A HOE A5 AL SRR AR E A K 3 R 2 R oD
FI R B — LI S . UL M RS AL Hh A 300 5 72 A 7 A S L 40, T 00 B R L 75 SR 0
) L 2 A B — I R i PR L S A L 2 A — SR R SR ORI — e R R
g A e s DATRLRE A o 28 O 7 A S A e, DU 3SR , R T A B AR b e Al — P
NIRRT N ERTF .

A LB S B4 ST G A S A0 0 0 o 2 A 4 4 B LN B LR R DR A A
V0 32 5051 5 A5 o AR D7 A R B L A0 R A T DR/ AR ) A (R B R S LD L LD
He H A B T SO T PR S8 A R DR T A e S R 4 T 0 A £ B BE AR
R 28 BUOBR B 5 M0 U 7 A A AR g D L LA R A AR g A BB — R g LA
i A B B B0 R B TR AR R O R BE SO B AL U5 R DU T RE AU BN AL oy
BOtR D BOBR A E AL, G HE T B R A /D BE B & R A W) R A — K S B 0 BR R — 4R
PB4 e, B TG T B 6 S ) AR U 9 B TS B S BSOS AL AR 23 B A b S Bl 3R B T
FEREPA —BE TR HRE PRI EHERS N EGRHIR S T EEWERLT I
Fh > SR B AR i R R A AR BCR LA I B el L SR OB R )
B IR RALE R E, WA AR SR A BB Z,
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T REAERFHERIRAE HRL BEANR R AL F AR IR I AT
REHLRBAS LB RIRBEEXBEROF NN, LA REMR AN AT ZHE
BMAKEHEFE RBETENMNRERELENESHSR, FEBA TS, WREEALER
Membranipora grandicella B 4t FHER B, TP E B M. irregulata BH BRI
REE, HEHWHFETA L ERHRI T RREERETEK IEFENTRE
EHEFITR, EENEB T EREEREEARKTR. MBI E R M. limosa Fifi
ZEIEIAE B E. pseudopilosa B 4 H| 3% £ 7] 4~ B 20 B /Y M B B A& 4 B (cellariform
branches )t /& f1 & 234 L 5t B9 2 o 48 — v il B L AR S T AR

=. BB B E R

B FL & B B (# B ) Membraniporopsis Liu gen nov.

Membranipora(pars)Liu,1992:128—129(nec Membranipora de Blainville,1830 and auctt. )

B AL BRIEFL E 1 Acanthodesia bifloris Wang et Tung,1976,

BEEE DRBRFTE O BRGPIE&H 4, B4 B LG B, S SR
PRAGRE. BUBJLE AN BEANX ., HWmBEETERMN BRI, RNk, REPRAR, N5
PR, REAZ ABEILE. LY LK, Wiy —, Rombl, 57BN B L , thomaRBE R ik .,

itig B A8 S Sh , WU B FL & L Membranipora bispinosa 13 F 4 ¥7J& I , T
Liu(1992) W4 ERFFBHFRAFREA . FEBERR, ENWNWMARRELER
FRAEMXEN R, BRAARBRAERBERNRRA . AT EMNILS KK, T, 4> R 5%
LAl S G REAN X RmR TR R, REEHTRATAMAHh T
AREPRFHACHEN . BB —FHRE.

BRBEAL & HUB LR s 53 %0 L Bl ) R DL R B BT A A HUTE 1T 3 R o 4 R AR
A — W 4i  BAR SR B A T A BRI IR AR RE b L by T DU (R R L e e 7 4R i R
BARME FTHE L AHB BRI RARES b8 Liu(1992) 7E 1 R R A i R B 5
s B AR R B AW T UL IE,

AR Bk B R B S, 0T BB R FE L R L & R Membranipora serrilamelloides Liu
et Li, 1987 , Bl Fp A Ha oK o WA B & 70 — Ui &g » W 4 0 B A8 — A i s R AT O s, TE 8 O
BREE, KBRFL, Gk, HESREAHA N, B EHNAFB R MRt — £ 5.

1.l EFLE B (FHFh) Membranipora tuberculatoidea Liu sp. nov. (F 11—12)

E#HRAE  No.89BBS1220,1989 4 12 A 21 B R A B U E 5K (4°30'N,113°18' E),1 BE{EH
TERFMNDRETRE L, BT HEMNERETEHRFR.

HftbdRA&  No.89BBS1221,1989 4 12 A 21 AR HE YR B KE(Z . GER 1), F SHAKT

DREEWIRAERFERE L ;No. 74BBS 7410,1974 4 4 A 28 B RAFY B S AMS 2 BHIEK TIRESE
HRIE b, R A B RE TP EB BRI

ERHE  BERE.A6. NRIPEE XANABRRTE, LABHIL T RRA
RERE. B RiEmEEREE R RER . ARFERSIRE L, 3R E R
o, 2R SR LR AR BB GG R K 0 B = AR AR R A 1A E A AR
7 A % A g B DA B — 0 R SR (B 7 SRR LD



XU R O B E SRR R R F 0B LB X
L BT HBELE AR MBERE R OB EROE TRER - FE. A H# 149

B 11 I E R (EHR YMembrani poru tubercutaloidea Liu sp.nov. )
T2 0y B U B 1810 S RO A s R R R S B R L BILR 0. 5mm)

AR MRS R (DR FR SR WY G A, s D R
EBEA AR IR BRI SR AL R P s TR T R 55 A K 0 BT
KRB SR A FTY BAS T T, S HE S, 41404 L 48 ¥ 6 B i o S5 B 4 W K
SIATE TR AR B T 45 A AT X /5 (A . 130 R, 95K
K EIMAA — A B IL T FRRELR . W AR BE /N L 24 5 D HURTIX 1/5 s B/ o (0 2 38— I
A~ S 00 0 A R ) RIR I S BT B B B T T A L R TR . BB IR0, KG9 . A
IR o LT S UG i 119 AR 5 2R A LB o D 6 S T O £ e 7 A o £k B 2
PR AL A LGB TE T AR5 T SRR AR B b LR TG AL 1 4 GR 2 ) MR
5 A 1 AS S 2t 7 DU BE AN T L o 0 R DR A R B EL AR R {3 o Ak L (1 R R ok
BAE TR — B MBR KA R it B R MRS . BRERE AL S —14 AL
BUNFLEL R B B BE Ab HE B — 17 . D BEBEFL 3 ol 6—8 AN/ B L RFL 34 1, 10 L B
RS A — A B . A B I 20 S i A T B O B S AT I e R L 0 3 2
e A i P OB SE RO = SR TGN OO RREE L A O B T S e L TN A L 44
SWIHT I 273 BURE S G R L SRS R 005 i L TR M L P R M R FLUL R
BT FCHTBE /. VTR S 3% 8 A S ML 2 TR L 5k F s B Gl s ), Az
7 A — A SRR A L, 45 7 A — o A S B A s R — A 0 B 407 sk s e e —
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B 12 #IPEBEFLE B Gor b ) Membranipora tuberculatoidea Liu sp. nov.
AL BERE R OL % D HUR i IR 8 S B H AR E e A 1 i 0 A TR
VR BB R AL R C. I BEREAL S (LRI 0. 5mm)

BN AR ST R AT SUE R HUAY 2/3 B R Z AT . — %A 06 H 00 BRI BN T
SLHE S — By SR A — B0 s — ) ) o B B L AR o A M A T
B A5 AU DAY R R X R B R B S SR AW
BARL 2RI I BRI R eR B o R ARSI R WS B S BE L
I H 5—6 DR A A S 5 2 R O R I R L AR K =R
AN AT IE IR E NI K EANAIE SR T A BUR 5 09 R 254 B LA R
FEMNGE G . FEEDWE — A B 2E R

PR & (mm)
BeosE A W SO /S
R M R(r) R Mty MO N
Lz 0.772—0.812 0. 808(0. 495) 0.390—0.410  0.380—0.416 0.396  0.386 5
(0. 338—0. 535)
Wz 0.446—0.556 0. 460¢0. 312 0. 267—0. 290 0,252 0. 268 0. 226 0,208 5
(0. 298 —0. 338)
Lim 0.535—0.653 0. 609(0. 395) 0.232-0. 242 0.224—0. 244 0.236 0. 230 5
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(0. 317—0.535)

Wim 0.406—0. 554 0, 4134 (0. 285) 0.222—0.236 0. 232 - 0. 238 0,230 0,234 5
(0. 277—0.510)

Lop 0.535—0.614 0.573 0.222—0.234 0. 234—0. 240 0,228 0.226 5
(0.277—0.316) (0. 352)

Wop 0.298—90. 416 0.394 0. 192—0. 200 0.184-—0.196 0,196  0.190 3
(0.238—0.278) 0. 252>

Lo 0.078—0.084 0. 080 0.060—0. 070 0.060—0. 076 0.062 0.072 5
(0. 070—10. 080) (0. 074)

Wo 0.139—0.0168 0.158 0.086—0.096 0. 096--0. 106 0.090 0.100 3

0.110—0.130)  (0.120
CHE 5 o9 R BT R A0 A 4 1 1 sl 000 B 30D

WESF A NARTHEEYE S MR &K, KHE 0 -10m,

wtie AF A PRI E B Membranipora tuberculata(Bosc,1802) - BIE &
CRESIE B30 B R PE28) + 43 AL {ELUS 20 0 R IR 28 B L BR AR I {3 4548 (Bl /AR A i R
Ui AR GG AY, » 2 BOIR A B A RS AL 5 BRBETE S 2 Al /N AR ZS 0 4 ) L T A s A0 4 st £ AT
e A R T AL, 3 T ORI N R S B IR L A R 1) R B R A AR B BE /)
Fl o A B R A R G e B RORPE S B B RE M 7EAN R R B AP R E R B KR8,
B VAR BRBE IR 2 R G B, A T AL MAAS ] 4% Jis P i L ROAR B R /Nl

2. BIEKE L E B (FF#) Membranipora parasavartii Liu sp. nov. (& 13)

E#HMRAE  No.59BBE9150,1959 & 9 A 15 H R H KL /KB (17°30'N. 124°00'E) , K %
70m. RBRHP T .1 AR TR L, REFPER EREIREFR,

% B 4 AE BRI A — H o AR B2 ARK IR, HAaEH
AP B UARE A % . TRREE, [REER G A, A 5 OR s B A — B B 5 B B BE
TR A — B T T I T e SR B RE RE AL O B BN 2 FL RS SL B A T AL AL
P RMEHER—17.

T ARIR BEGE-E RS BTN, B2 HAL#sr & i U2 &
HIHE MR B A AR . AR AT, FATEHI AR E A R G M %, R AR
B BEGETER, RN . B0y DL 5O /N R I BUE R S B BR e )R
Ui WG K BRORE R Gk AU, SR o R 0 BR /N L AR IGE  BR o B RO A — R TR e s
L, H SRR ] BRI, B R R 2R UR 5 R D R BE 3R O M A A TR R L BR 46 v
S SRR AL, A G IR OB 1A L TE A H R i R A i B I B BE 2RI — AR E 1 TG 43 )
FE 0] P 6 v B9 75 TR LR T S B B 5 b o BrobR ABURE 7 SR i HLH: T B S8 7 00 ) 2
R s d s AR NI A B ARRTURHM AEEEEHA . XX EREENEL
AR EFARETE R AR SENREENREEZBE - REEREDEREE
TP EIE S BT B BaRE A B /D TR . OB EEE SR TR IEINEE &8
HREEJLT RS, HEERELE B A2 AT — M R Z AR L E T 2 U
B RUNLE B, HTE P R A HE R — BT MIBEREFL =/l 45 MR RN EB AR A ZLI R
T B — M HE R — A5

AR (mm)
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B 13 fBEE L E B B fh) Membranipora parasavartii Liu sp. nov.
A B HERRTE M, R R R HAE . OB E T RERRS S,
B. AR EC. R RA K (WA RHA 0. 5mm)

R M N
Lz 0. 620—0. 764 0. 692 5
Wz 0. 364—0. 602 0. 588 5
Lop 0.310—0. 482 0. 380 5
Wop 0. 292—0. 446 0. 342 5
Lo 0.110—0. 164 0. 140 5
Wo 0.146—0. 237 0.194 5

WESH S NURATERE.

Wi AFRNBR I BE- LA K BHEE SR R A SHER I BUR A W
16 HE 5 17 8 4 52 B BE R 3 A — P R S8 SR AE 5 B ECBEAL B R M. savartii S H AL
AFLAR 57 A 401 o5 LA R T O 9 0 B 0 N S B B B R i R R 0 7R A — R T 2 JBURLIR
1 B BE R R, 1 ol B B L 5 e 07 T 9 o R P AR — BRAT RS/ RN B FL B AL
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F0E 22 B L RY /N FL A B T B B AL 5 A 4B 1 s LR 7 JR) G » 3 % TN G B 1 R B gk
SR o R A S A0 O ) K R MR BE LR R A B LA AL R

3. B E B (F M) Electra axialata Liu sp.nov. (19 §)

F#ARE  No. 74BY17465,1974 £ 7 B 26 AR AF S LIEEMEA 1 HAEM FRRL. £
F b ERE BB EAT R .

7 AE BERBOE A — B ) BT LR A 1 S o 1 B8 A Ok R ARl ol o T
B FRREI . TREPREKFE ., mBl 1 X MR 4 3. REEFSR, B
FHNR—MEA BN, BB — LR, XH%R.

mAHER BEEE BRI RERMNE R REA h iA) HUR R
HIE 3 A IF R A U — SR SR — SR M R R I 25 R, R BSE 6 A HUT IR,
B — A F Rl A HUAY ) — s 2 R 2 TR0 2F T BT Y 4 3 S B B A T 5 b Rl
BLA RGBS 43 B HE R R RS TE R 1 4B, B S A LN A Ay B, B AR TR AR R ML
W0 1 s A R 5 AR AR S A B G RS PR o DAY 5 T A A S T 0 B R B 5 . A RUBEAL RS, B
BTE , B & 3K AR EE s B % 0000 s R Rl e, B 4 B, RIEDEHY , WG R B &Rl . 91 R 4
3 25 TR B FEL A L B A A 7 e R R R, A 3 AR RIS 1 . R HAr
— I IR 2 RAE AR, s HO AT R L BRI 3 AR SN, 5 A 2 AR S 1] R
HysR A S 2 SRR A A A 3 A — s L TR AR KON R R B 4y A 5 R
R AL SRR, bl BRI A A BB S XN IT . B UK Y ) O R L 4 B A B
[ [ 4K 7 TB 32 T 2k U A s 34 AR FE A AR 40 R B B AL, A HUBRRAS L . 28 K8 43 1 v by
A AR A BB BT, B4 XTI Chg ra) D #1350 CRg R R D . TE 290 40 A
A R AL B AR HE S AR LA R s e S R RRE R . ATERKEETE . 4
ANHETIX 3/4, MR BE FR I AR BE ik . BREBE R RTE . 1R o B 58 , R I Ky 40 0 , R ML 5¢
PR, NG —REBE R BENEHIE ., OHERE . ERXTE. A - 0% ERE
JLT FitE%. shgd, MR, REGHE . REMBIEH =D BER KRADEMR K, H
sers A du g B SR B AR H S TG R AR R 2 DB AL RIEEALE, I TR
i BE AT AR GG T . BRE LB LR B ALAALE RS T A RE

#RA&J & (mm)

LA Bl ikt
R M N
Lz 0. 368—0.506 0.475 5 0. 160
Wz 0.202—0. 368 0.224 5 0.145
Lfm 0.258—0.377 0. 300 5 0.110
Wim 0.156--0.182 0.172 5 0. 090
Lop 0.219-—0.360 0.294 5 0. 080
Wop 0.129—0.164 0.148 5 0. 070
Lo 0.046—0. 055 0. 050 5 0.020
Wo 0.100—0.120 0.110 5 0. 040

M S H ESNERTHEREF K.

itig 7 3 B A TR 3 RN 54 % R0 i HE 51 5 /D H BR 53 F R Electra crustulenta
spiculata(Canu, 1928) fR AL, 1B~ AL HEF 7 AR ] Fr Rh BEAR N A B B i h 3 R TR 2y B
625 A~ R G BRR S TR /D R 5% 50 R TE R eh > SUBCREIR HE S I BR B SR AR B
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4. B I[E B () Electra xiamenensis Liu sp. nov. (BRI :5; BRI :3)

EHHFA  No.84BET055,1984 46 A 15 HR BEITAEMEMAN, 1 #&MFNEE. RE
FHEMEREBERRSA.

HMdzA  No.95BET112,19954F 9 A 15 B AATRHBRIER B I ISR G, 5 BEM T
B M7 ki No. 95BET113—133,1995 % 9 H 1 H—12 A 30 H A THERFHEFK 5 H ISR I5 g, 7
ERERTREL. REFPEREREHETITF,

KAFE  BEEE. TRKFE. MR 34Xt il 1 0. HReEEREE EH—h
RRE E R . FIREKITE, B%H 8 .

RSB BHAGE  ROe 22 . EER LERAANER., MEREFIE, 95
P eE 58, ARTEHES ] M R g R, MR A RER . W RER, ARER
R, OFRHEE KKTFRIBMES —BAREWEIJLT HmER. 61BN RIE 8K 5
BIIE , 25 5 > BURT X 3/4 . #3BE S i R T A0 358, o s 090 RTEOG W . BRBETE ZE O R I
A AL BT L, 61 = 1 T A 90 1] i i PR B, i AR BE L, N R AR AR 1A IR, R T 4R B
LR, 33 8 3K T BORLH VE BCET R AR . G 4—6 XF, Ho 1 XdumRl, 3—5 X R, 3 R
B, BHEAEDE L. MRAMAEKBERENE L, TG UZREFSE XY W T
JBEFE B R BE P 28 b A8 — A ST B AR 0 P S AR BE LA — R 1 R S L LT BRI
MM SR ERIE PR b, BEEREFLE R 2 S FRE MR KA, MEE
BEILER 34 MRS E/NL TP REHB—NT I h o — JRALE L, RK T,
RO R BB , i % T A , I BB AR, T 8 AR, TR R BE , R BE RGK RTEDLH . W0
BB RSB R ., R AR AR i 5—6 THEMA4 K.

tr 24 3 i (mm)
i R

R M N R M N
Lz 0.424—0.552 0.478 5 0.218—0. 237 Q.222 5
Wz 0.230—0. 276 0. 254 5 0.173—0. 200 0.188 5
Lim 0.267—0.350 0.310 5 0.128~0. 145 0.136 5
Wim 0.156—0.210 0.192 5 0.145—0. 164 0.157 5
Lop 0.258—0.304 0.268 5 0.145—0. 164 0.158 5
Wop 0,145—0.182 0.164 5 0.110—0. 128 0.118 5
Lo 0.110—0.130 0.120 5 0.064—0. 082 0. 075 5
Wo 0.090—0.110 0.100 5 0.030—0. 054 0. 046 5

WESH S NRATEIHXEFRKE,0—8m,

Wit  AFHANREESEEWIERE R E. tenella YL, BEF P R AN %M, &
AARAEHR D, 2ARGRRRAMARKREETE, BimReE E O RIHGA S —, MXWEIEHN
BEHRYRENEGR, X BT HAZRE, B HHNEWERTEILFHEEN KW,
SR EE b BRI B (B TE A RS B iR v R SR R R —)

RIERATTE 1994 £ 8 A —1995 4F 9 A [A] T & [T S0 IR U5 5 R Fr i i) 13 > H ek
PR B LA B2 ¥ B) i SRR PR AR R A T R R, BT ARGE T E M e i “ R W 3R 30 & B 75K
PR ESBERAF, —FAEWMBRE R, R

5. TR$E TR IH & i ($Ah) Electra monilophora Liu sp. nov. (& 14)

E##EE  No.57BYT015,1957 4E 5 A 14 BREMAL-£ 0,1 BEM FaEXMREL. #EF
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B 14 TEEBIIAE R (FF) Electra monilophora Liu sp. nov.
AR BEGR AT IR R R CHATRE O R AR B AL A%
B. ${BERE L% C. W BERE AL ¥ (L BIR B4 0. 5mm)

T E B 2 e g BT

ERFE BARYE. PTRRIBREANAY . BMERE SR, REER @AM
BR . BREERIGRL. MR 3—4 XF, Hodmdl, BEBERELLE N 2 N EILEURAL,

AR BAE . AB6 . EERERRAEZAMNEE. MRKFEIEEAN
T, R ARHES ] AR SR A LB, IR R RE . SR B , RIEER. 0
TR, KK TR IMMEA - BOILT RS A ERINEERKRERE, 24050 5R
BIIX 4/5. BRBEA b 4B , P00 0 8 o B2 TP 48, 3R 139 2 A0 WORIAR . BRBE TR AL A o A1)
00 AT e 5 2 i T 7 P 3 L R AR ORLIR , Y G A AR IR L R 3 CRBEA D — 4 (D KK
A~ SO R, HE TR T AR AE K /NPESE b BT HE SR A5 1L, WA TR & $An AL B R K i
WAREAMBHBEILT . MmN AEKBERERE L LS T RFRER. %
B — A SR AR RE o R — KD BRIE A B R B I — D LT ORI LT BRI B4R
AR LG AR PEEE, B 2 NHAMBENRIE S AR5, MEER 3 M
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/N 2 FL R BE LR, 2 A0 T 00 BE R B — MU O R 3 L TR B RO AR 0 . SRR BRAT AL,

HEA IR
R M N
Lz 0.460—0.534  0.498 0.166
Wz 0.202-0.276  0.240 0.120

Lim 0. 285—0. 350 0. 330
Wim 0.162—0. 202 0.176
Lop 0. 258—0. 315 0.293
Wop 0.130—0.175 0.142
Lo 0.064—0. 084 0.072
Wo 0. 074—0. 092 0. 082

0. 100
0. 080
0. 065
0. 065
0.028
0. 038

[S2E2 R &2 B S ) S B B ) |

#5250 & (mm)

WS ES R TR LA R KSR, 0-—10m,

it AHFHARIBEM 3—4 MR S5/ RIEHE RBEMHELEEER 1 X ik
Hl, W o AR L G R AR BE R ORI T A BT R 0 R BE & S BR R SRR AR BE R g A
— LT KR, BB R AT ERCR . B IRA R — o 3 B i B B R, 41 B & )
AR B, B A R TR A TSR S AR AR DK B A BURN B e R BTk . TR R 5 BURLIR 9 AR
BE AEROR AR S, A B0 R B R m AR B A ORDH LT R, BR LAA T RN B 5 A fh3E
& (Fi ) Electra axialata IEARX 5.

6. S/NDEINE B (FBh) Electra gracilis Liu sp. nov. (BRI :4—5)

ERFE No. 94BEF120, A TH W AT 1994 4 10 A 30 R BB F TSR E M, K
% im,] BERTRNEE., REFHENFAREETRF.

Hfti#iZx  No.94BEFTI25, A THEFET 1994 4 8 A 30 B R HEEE TSR IS K, K
W em, 1l HBARTFHIR L. GETPEREREBERRF.

& R F1E BAEGE, L2 WESER, TRKFE, EEO0RRHBEL —I
4, B REER A MR IRBE . R A, R 5—7 X, 45 m P, 1 AR 56 i S
R . ERFRBIRGLSE TR BB RGHBREEN DR, R E 86 5%, 5 A 5
R EIBAE XY . VIRRAE, Ll % 8 MR, £ H K stk o4 Al 7= — B .

sk BHEE, kB a LR LR UR R AL T EAER PP SIA
W) 43 6% AR B B, E L R BB AR A% A N A MR, MREFE, KM
W4 A — W4 » T3 3 B P S0 T O RS B, B S IR R B, AR AR e LA gV R R, SR AR IRTE R .
0] 35 BE B T B AR , SR SRR BE R/, AN ERBTIX 1/5-—1/4, RTEOLW, TR KM . FRBEMR
ANJLESRR AR, REHBRCR, NEERARE, BTAKWHEE, /TR, &
EAL.KMBEE, 5N HRATX 3/4—4/5, AFFEE, RRTFK GEREHE - ARHEBE
JUT R, hBRE 40, 11— 15 AR, o 47 X3 35 i v 0 i 00 560, s 0 — AR vp SR
A, TR ERI AR, B DNHRAKRABYRRE D HEEN R HRREE,
EHE AR MRS, SED S L G EMER, REUHE MBEEERENES —1706—
1) BFLEUNL B 4—5 ARSI B Z AP RBHEHER —N5] . 1R 82—, GRE
s MARBE R R, RIE VB BRI/, N AT X 1/4, FLRE G, TOBORL R M 5 BB RE
AR, g me, R BRI G AE 1 A B B B T R, RIEDEH BTEER, KW
B, A 5aTX 5/6—6/7; OB RAE . RAFK:ALR s R, LGB FEEE. IR
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T R s A 4 S G 900 75 A — SR S L 0 S R — 4 i FEL ) AR, DR T T AR T S T B8 3R LA
ALK AR L B9 32 7 1) A R ER) AN KU 2 80 06 AR T 40 85 T 00 K 48 4 A5 B R S B 0 o 4 A

A MK,
A E (mm)
3l A EIg: ey
R M N

Lz 0.480—0. 640  0.580 5 0.172

Wz 0.320—0. 440 0. 360 5 0.112

Lim  0.480—0.520  0.496 5 0.124

Wim 0. 280-0. 300 0. 312 5 0.106

Lop 0.420-0.500  0.464 5 0.102

Wop  0.260—0.280  0.272 5 0. 098

Lo 0.060--0.080  0.072 5 0. 032

Wo 0.120—0.130  0.112 5 0. 046

IR 57 E5NERTHEREETESR KK 5 -8m,

Wit EFHMBFEEEYUET R A SHEWIENE KB Electra bellula(Hincks,1881) +
S AR H) ML 7E HCOR S A0 o 43 ) A — D ML 3R TR R S Ty A IR R A B (R T
IRE RSB IR EEGTEFR) . EREND RS L ANERH B AR, RN E
B A BB R K B RT A T bR B RE L SR i R 0 o TR A R B B R B R A X, MR B A
AR LR RRAT 25 R Z8) s A ET MBS R o T A, H N A - X, 58 B EY &R
A B 5 A3 B g A B AR /s O BE 24 D R U B R LAY 1/2. 89 A ik i R A LR 1/3, ok 4%
VU S AT 8 AR B G R, R s 0 BR g O3 0 R A FE D ML, FG AR A R T BRORE A Ak,
EEFAAEOMEROER, MHmENE R R K, HRE AN K 5% E 5 R W
1/2, A B 24 o 50, B0 BB 22 R o 2 0 i B8 10 T = A TS L R 3% 7 AR R0 35 000 PR A0 B B o 7
A —thum E R A, R R IR BT RE . EH AR R

2 £ x &

EERERE. 1976, p HSMIE Y — FiFr . SR, 22(3) 302303,

EER FEWE 977, KRGS ALY B BRI RARS, R, 7.14—47,

MBI 19, MY G KB L ETEMMET HE IR EHANTSHE . AURIRSEEXEBEEYHFRLEX
(D, W RL,6--18,

65 ZEAEHE, 1987, Tl RIRIL ORI A 8% S Hi fb, & P18 %,6(1).53—66,

X N E 1995, BIMTEILERUEO R EAFRBEON SR WAL, G BB R4 EEHE RN EITE B
&, B RAE, 346—355,

AL X088 2% 1995, v B g B L & BB — BT, S 4y K91, 20(2) 133136,

WY Rk (Androsova,E.1),1959, A E# MM KWLM E P EBEREEFRHT AR, 1(4).56—70,

BB F i (Androsova,E. 1.0, 1963, e BB M E B h , R ¥ £ . 4.21—45,

Androsova,E. 1. ,1958,Bryozoa of order Cheilostomata of the north part of the Sea of Japan, Essle Fauny mor i Akad
Nauk SSSR,5:90—204.

Androsova JE.]. ,1971,Bryozoa of the possject Bay of the Sea of Japan,Faund and Flora of the Possject Bay of the Sea
of Japan. Akad. Sci. sSSSRZool. Inst. Exped. Fauna of Far Seas,8(10):144—156.
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SIGNIFICANCE OF EARLY ASTOGENY OF
CHEILOSTOME BRYOZOANS IN THEIR
EVOLUTION I. THE CHARACTERISTICS
OF EARLY ASTOGENY OF SUBORDER

MALACOSTEGINA (MEMBRANIPORIDAE AND
ELECTRIDAE) , WITH DESCRIPTIONS
OF A NEW GENUS AND SIX NEW SPECIES’

Liu Xixing,Yin Xueming,Xia Wa

(Unstitute of Oceanology,Chinese Academy of Sciences)

ABSTRACT

It is well known that,even a simple colony in the primitive cheilostome bryozoans
(such as Membraniporid and Electrid forms)is composed of two zones:a primary zone of
astogenetic change and a primary zone of ontogenetic repetition. Within a colony,
ontogenetic changes in morphology are recognizable along a gradient proximally from
the growing margin and astogenetic changes in morphology are expressed on a gradient
distally from the ancestrula. Therefore, morphological variations within a colony are
usually recognizable and used often as the characters by which different taxa are
distinguished from one another. The ancestrula or ancestrular group formed after
metamorphosis of the larvae may be similar to the subsequently formed zooids
(periancestrulae) in appearance, but is usually different from the daughter zooids in
morphological details.

Although there is controversy on the taxonomic and phylogenetic significance of the
ancestrula and early astogeny of cheilostome bryozoans have been discussed,the authors
try their best to address the subject on the basis of the abundant data on ancestrulae and
early astogeny found in about 300 species of suborders Malacostegina,Neocheilostomina
(infraorders Pseudomalacostegomorpha, Cellulariomorpha and Cryptocystomorpha)and
Ascophorina (infraorders Cribriomorpha, Hippothoomotpha, Umbonulomorpha and
Lepraliomorpha), and attemp to reveal their morphological series in order to extract
some information about the mode of evolution supportive of the phylolenetic
development of Cheilostome Bryozoans.

This paper is a theses on the subject{Significance of Early Astogeny of Cheilostome
Bryozoans in their Evolution »,deals with the early astogeny of suborder Malacostegina

(Families Membraniporidae and Flustridae),and includes descriptions of a new genus

» Contribution No. 3159 from the Institute of Oceanology,Chinese Academy of Sciences.
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and six new species.

Early astogeny of the genus Membranipora follows the common early colony growth
pattern;twin ancestrulae produce a distal median periancestrula and two pairs of distal
or disto-lateral periancestrulae. The lateral and latero-parximal and proximal
periancestrulae are dependent in number on the budding mode of the twin ancestrulae.
when the twin ancestrulae give rise to their two pairs of distal periancestrulae the
periancestrulae surrounding latero-proximally and proximally the twin ancestrulae are in
number more than those when they produce the two paire of disto-lateral daughter
zooids. The lateral and latero-proximal periancestrulae are not in the same generation as
that of the distal or disto-lateral periancestrulae,and are not usually budded from the
twin ancestrulae,

All the species of the genus Membranipora have a type of twin ancestrulae. The
ancestrular type is a distinguishing character from the other Membraniporid forms.

Yl

Therefore. “Conopeum reticulum”reported by Mawatari (1974)from Japanese waters is
not a member of the genus Conopeum but a member of the genus Membranipora because
it has a type of twin ancestrulae. Both Acanthodesia bifloris recorded by Wang and Tung
(1976) from China and Membranipora bispinosa discovered by Liu(1992){rom China is
not a member of the genus Membranipora but a member of the new genus
Membraniporopsis Liu gen. nov . because the ancestrula either in A. bifloris or in M.
bispinosa is single. Membraniporopsis bispinosa(Liu,1992)is very peculiar in that an axial
series of zooids is present within a colony. The single ancestrula produces a single distal
periancestrula. The periancestrula gives rise to a median distal daughter zooid and a
disto-lateral one at either of its disto-lateral ends. The median daughter zooid and its
median successor zooids produce respectively their three daugher zooids in such a similar
budding mode that an axial series of zooids is present in a colony.

Early astogeny of the genus Electra has a different colony growth mode. Electra
gracilis Liu sp. nov. has an early astogeny pattern similar to that in Electra bellula
(Hincks,1880). Its ancestrula produces a distal periancestrula and a proximal one,and
therefore forms two opposite branches to each other respectively at the distal and
proximal ends. Electra axialata 1iu sp. nov. has an axial series of zooids and the lateral
branches are respectively budded from the axial zooids. The presence or absence of
spines surrounding the mural rim of the ancestrula is distinct in different species and
therefore is a very useful diagnostic feature.

In family Membraniporidae and in family Electridae, polymorophs are never found

in the primary zone of astogeny. This reveals the primitive nature of the two families.

Membraniporopsis Liu gen. nov.

Diagnosis Colony encrusting. Zooids subrectangular, constricted at both distal
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corners, distinct, and separated by grooves. Frontal membrane nearly occupying the
whole frontal area. Proximal gymnocyst wanting or vestigial. Two distal spines present.
Cryptocyst narrow and granular Mural porechambers present. No ditellae, ovicells, or
avicularia. Ancestrala single, membraniporid, with two distal spines, with a large
proximal gymnocyst and an oval frontal membrane.

Type species Acanthodesia bifloris Wang et Tung,1976

Remarks Except for the type species, Membranipora bispinosa Liu, 1992 is
referred to the new genus. The two species were added to the genus Membranipora by
Liu (1992). They were recently found to have a single ancestrula (see pl. II,Figs. 1-2)
instead of the twin ancestrulae characteristic of the genus Membranipora. They have no
ovicells or dietellae,and have a frontal membrane occupying nearly the whole frontal
area, and so are members of the suborder Malacostegina. As they have a single
ancestrula and no kenozooidal tubercles at the proximal corners of the zooid,they cannot
be a member of the genus Conopeum, and as they can not be referred to any known
genera of the suborder Malacostegina, it seems reasonable for us to establish a new
genus for the two species. If seems to the author that Membranipora serrilamelloides
discovered by Liu & Li(1987)form the waters off Hong Kong,China,may be a member
of the new genus because the species has the {ollowing features characterislic of the new
genus: no dietellae, avicnlaria, or ovicells, no proximal gymnocyst, and presence of a
constriction at both distal corners of the zooid, though the infomation about the

ancestulae of the membraniporid form has not been found up to now.

Membranipora tuberculatoidea Liu sp. nov.
(text-figs. 11-12)

Description Colony encrusting, white in colour, and forming a unilaminar
subcircular patch on the seaweed (Sargassum sp. Jor a hollow tubular incrustation along
the stem of the seaweed or a hollow globose incrustation growing on the float capsule of
the seaweed. Zooids elongate oval,elliptical ,subhexangular or subrectangular,arranged
in quincuncial series,distinct,and separated by fine grooves. Mural rim thin,raised,and
smooth on its edge. Frontal membrane elongate oval, elliptical, subhexangular, or
subrectangular ,and occupying four fifths of the frontal area or more. Opercnlum small,
semicircular, wider than long,and with a fine brown chitinous selerite along its arched
margin. Proximal gymnocyst occupying about a fifth of the frontal area,and concealed by
the proximal plate-like tubercle. Cryptocyst marginal ,smooth on its surface ,and without
a serration in its inner border. A well developed plate-like tubercle present at the
proximal end in all the zooids except for the twin ancestrulae, derived from the
outgrowth of the proximal body walls, producing one to four (usually two to three)
tubular extensions directed upwards over the frontal membrane, calcified frontally but

uncalcified and deeply concave or groovy basally. Proximal border of every zooid finely
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serrated from basal view. A transverse series of 814 minute uniporous pores on the
transverse wall near the side of the basal wall. Mural porechambers in each lateral
wallcomposed of 6-8 small multiporous pores arranged in a longitudinal row near the
median longitudinal line of the wall. Twin ancestrulae round triangular, obtusely
rounded distally ,narrowest proximally,with a subtriangular proximal gymnocyst whose
disto-lateral dimension is the largest and whose proxi-lateral dimension is the smallest,
with an oval frontal membrane narrower distally and proximally than mid-laterally and
occupying two thirds of the frontal area,with a marginal cryptocyst being smooth on the
surface and without any serration in the inner margin, and marked with no marginal
spines. Twin ancestrulae producing a median distal periancestrular zooid and two pairs of
disto-lateral periancestrulae.

Remarks The new species is similar to Membranipora tuberculata(Bose,1802)in
the presence of the proximal plate-like tubercles,but different from that species in the
cryptocyst which is permanently marginal and smooth,and in the proximal plate-like

tubercles being never calcified basally.

Membranipora parasavartii Liusp. nov.
(text-fig. 13)

Description Colony encrusting-erect, yellowish in colour. Encrusting portion
narrow and unilaminar; erect portion bilaminar, roseflower-shaped and formed by the
back-to-back arrangement of two layers of zooids. Zooids rectangular, arranged in
quincuncial series,distinct,and connected by the raised mural rim. An extremelly distal
zooid in a zooidal series largest while extremey proximal zooid in the same series
smallest, with a distally increasing gradient. Mural rim thin, raised,and smooth on its
edge. Gymnocyst absent. Cryptocyst marginal, narrower and steep laterally, wider and
flatened proximally,tubercular or smooth on its surface, without serration in the inner
margin except for the large, transversely rectangular, and median process which is a
protruding structure of the proximal cryptocyst into the opesia and whose free edge is
serrated. A raised ridge extending from the distal border of the orifice to the proximal
end of the cryptocyst present ,and marked with bead-like tubercles on its edge. Tubercles
on the ridge with a decreasing trend in size from the distal end to the proximal end and
nearly disappearing proximally to the level of the proximal border of the cryptocyst
along the ridge. Such a Inog arched ridge can be mistaken as the mural rim at first sight,
but is easily recognized by an arched groove between the ridge and the true mural rim.
Opesia oval or elliptical and much smaller than the frontal membrane owing to the
development of the broad cryptocyst. Operculum semicircular ,wider than long,and with
a yellow robust arched chitinous sclerite. Mural porechambers in the transverse wall
composed of two lateral small multiporous and many minute uniporous pores which are

arranged in a line at the transversal median line of the wall. Mural porechambers in each
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lateral wall made up of 4-5 small multiporous pores arranged in a longitudinal row. Twin
ancestralae not discovered.

Remarks The present new species is similar to Membranipora savartii(Audouin,
1826)especially in the shape of its colony,in its growth mode,and in its cryptocyst with
a proximal median process protruding into the opesia. It is easily distinguished from the
latter species by its smooth mural rims by which neighbouring zooids in its colony are
connected, by its mural porechambers in the transverse wall being two lateral
multiporous and many minute uniporous pores arranged in a transverse median line,and

by the presence of an elongated raised ridge on the cryptocyst along the disto-lateral

mural rim.
Electra axialata Liu sp. nov.
(text—fig. 8)
Description Colony encrusting, unilaminar, anastomosing, and with an axis

composed of a series of zooids whose preceeding bud is connected to its distal bud in the
same zooidal row commensing from the ancestrula. Ordinary zooids subrectangular,
distinct and separated by grooves. Frontal membrane elliptical, and occupying three
quarters of the {frontal area. Operculum semicircular, wider than long and with a fine
chitinous selerits along the arched border. Mural rim thin, raised and smooth on its
edge. Cryptocyst marginal ,narrower distally than latero-proximally,smooth or granular
on its surface,usually serrated in the inner margin. Three to four lateral spines on the
gymnocyst besides the frontal membrane,and directed inwards. A distal spine present on
every distal corner of the zooid and directed upwards. Irregularly-shaped and sized
kenozooids by which are anastomosed neighbouring branches present. Two multiporous
mural porechambers in each lateral wall of the zooid,one distal and the other proximal.
Two large multiporous mural porechambers in the transverse wall and near the side of
the basal wall. Ancestrula membraniporiform, oval, expanding proximally, with a
developed gymnocyst, a marginal type of cryptocyst, an oval frontal membrane, and
without marginal spines and producing a distal periancentrula.

Remarks This new species is peculiar in the mode of colony formation. The
colonial axis commensing from the ancestrula is formed in such a way that the distal
zooid arising from the ancestrula has a distal bud whose successor gives rise to the distal
zooid which has a distal bud participating in the formation of the colonial axis and a
lateral bud being the most proximal member of a new branch. From the sixth zooid on,
every axis zooid has a distal successor which is a member of the axis row of zooids and
two lateral successors ,each of them being the most proximal zooid of a lateral branch.
The branches formed in such a way are anastomosed by irregulaly-shaped and sized
kenozooids which have a more or less developed gymnocyst, a marginal type of

cryptocyst,a frontal membrane varying in shape and size,and without marginal spines.
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The periancestrula has no marginal spines and its successor has two distal spines and
three lateral spines at each side.

This new species is somewhat similar to Electra crustulenta spiculata(Canu,1928)in
the shape of zooids and in the number of the marginal spines.burt is distinguished by the
distinct mode of colony formation from that species whose colony is encrusting to form a

thin incrustation on the substrutum.

Electra xiamenensis Liu sp. nov.
(PL.L.5;PL. 1.3

Description Colony encrusting, yellowish-white in colour, and forming an
irregularly shaped unilaminar sheet on the substratum. Zooids rectangular,slightly wider
mid-laterally than distally and proximally,arranged in quincuncial series, distinct, and
separated by fine grooves. Mural rim thin,raised,and serrated on its edge. Operculum
semielliptical ,longer than wide,and with a yellow or brown fine sclerite along its arched
margin. Frontal membrane oval or elliptical ,and occupying about three quarters of the
frontal area. Gymnocyst narrower distally and laterally ,wider proximally ,and smooth on
its surface. Cryptocyst not enclosing the opesia at distal border of the orifice and
descending proximally at both sides of the orifice ,wider proximally than laterally,finely
serrated in the inner border, and granular on its surface. Granules on the cryptocyst
usually arranged in radial ribs. Four to six pairs of marginal spines jointed at their base
present,a pairs of which are distal and directed downwards over the operculum while the
other pairs are lateral and curved inwards over the fronital membrane. A chitinous spine
attaching on the summit of the calcareous globular tubercle at the proximal gymnocyst
of every zooid immediatelly below the frontal membrane. Mural porechambers composed
of two large multiporous pores in the transuverse wall and of 3-4 small multiporous
pores arranged in a logitudinal row at the position of the longitudinal median line in each
of the lateral walls. Ancestrula single, subhexangnlar, with an elongate oval frontal
membrane ,marked with 8 marginal spines around its mural rim,two of them are distal
and directed downwards and the others are nearly perpendicular to the zooidal plane,and
producing two distal periancestrulae.

Remarks This new species is similar to Electra tenella (Hincks, 1880)in the
outline shape of its zooids, but different from the latter species in its ancestrula with
marginal spines,in its marginal spines whose number is not so many as those in E.
tenella,and in its spine on the proximal gymnoystal tubercle being always single in all

the zooids within the colony.

Electra monilophora Liu sp. nov.
(text-fig. 14)

Description Colony encrusting, yello wish-white in colour, and formig an
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irregularly shaped unilaminar sheet on the substratum. Zooids rectangular or
subhexangular, arranged in tadial lines, distinct, and separated by fine grooves.
Operculum semicircular, wider than long,and with a brown chitinous sclerite along its
arched border. Frontal membrane elongate oval or elliptical , and occupying about four
fifths of the frontal area. Mural rim thick,raised,and bead-like on its edge. Gymnocyst
narrow, wider laterally and proximally, and marked with fine granules. Cryptocyst
marginal , narrow and steep distally and laterally, wider and flatterned proximally,
granular on its surface,and serrated in the inner margin. Three(in most of zooids)or four
(in some few zooids)pairs of marginal spines present on the calcareous tubercles of the
lateral gymnosyst,calcareous largely and sometimes chitinous at their termination which
is brown. A robust chitinous spine present on a calcareous tubercle of the proximal
gymnocyst and perpendicular to the zooidal plane or directed distally, Mural
porechambers composed of two large multiporous pores arranged side-by side in the
transverse wall. Mural porechambers in each of the lateral walls made up of three small
multiporous pores,first one being distal, the second being median,and the third being
proximal.

Remarks The present new species is similar to Electra crustulenta spiculata
(Canu,1928)in the zooidal shape and in the three or four pairs of lateral spines,but is
easily distinguished from the latter species by its bead-like mural rim,by the granular
ornaments on its gymnocyst,and by the presence of the robust chitinous spine on its
proximal gymnocyst. It is distinguished from Electra xiamenensis Liu sp. nov. by its

bead-like mural rims and by the granular ornaments on its gymnocyst.

Electra gracilis Liu sp. nov.
(PI. I . 4-5)

Desription Colony encrusting, yellowish in colour, and forming two opposite
dendritic branches to each other respectively at the distal and proximal ends of the
ancestrula. Zooids rectangular, constricted at their distal corners, arranged in radial
lines, distinct, and separated by fine grooves. Lateral gymnocyst narrow and raised,
proximal one narrow and occupying a fifth to a quarter of the frontal area,both smooth.
Cryptocyst narginal, so narrow that it is only a lineal border enclosing the opesia,
granular on its surface and without obvious serration in its inner margin. Opesia large
and slightly smaller than the frontal membrane. Frontal membrane large,elliptical, and
occupying three quarters to four fifths of the frontal area. Operculum semicircular, wider
than long, with a yellow-brown sclerite along its arched border. Marginal spines
delicate, jointed at their base,and 11-15 in number,4-7 pairs of them being lateral and
directed inwards over the frontal mebrane, one being median, immediately below the
frontal membrane and directed upwards. Two “distal ” spines present at both distal

corners of each zooid,derived from its successor(s) and obliguely directed downwards at
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their free termination. Mural rim thin, raised, and smooth on its edge. Mural
porechambers on the transverse wall composed of 8-10 small uniporous pores arranged
in a transverse line near the side of the basal wall. Mural porechambers on every lateral
wall made up of 4-5 large multiporous pores arranged in a longitudinal row near the
longitudinal median line. Ancestrula membraniporiform,oval, with a narrow and raised
lateral and lowered proximal gymncyst without any grnular ornament,with a narrow and
raised mural rim without serration,with an elongate oval frontal membrane occupying
five sixths to six sevenths of the frontal area, with such a very narrow marginal
cryptocyst that it is only a lineal ridge circling the opesia,and marked with 8 marginal
spines nearly perpendicular to the ancestrular zooid plane. Ancestrula giving rise to a
distal periancestrular zooid and a proximal periancestrnlar zooid.

Remarks The new species has early colony growth pattern similar to that found
in Electra bellula (Hincks,1880),but differs from that species in the morphology of the
zooids both in the primary zone of astogenctic change and in the primary zone of

ontogenetic repetition.
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FIR) L B B RS 8 R GBI R 300pm) s 4. R KB B8 B0 B B Aspidelectra orientalis #)47) B F1 B #7 Bt (L # R
100pm) ;5. B IR E B (H#) Electra xiamenensis Liu sp.nov. BB EE WA B (EHAR 100pm)

(B 1—4 ¥ a FRPIH)

B M (Plate) 1

1. R BB FL B Membraniporopsis bispinosa BB T ERW AW QREWA BUHAREEE MR (AR



A W 8 235

500pm) ;2. WAL IEIL & B Membraniporopsis bifloris B F B AW ABYW R B ARKEEN RLHAR
Imm);3. JETTB I E B GF M) Electra xiamenensis Liu sp. nov. BB & L0004 #0003, B0 2 % U6 48 D A (e
R 100pm) ;4. # i 3530 85 B Electra bellula W47 52 K 3L 5 5% B 0 30 A — U 3 B0 L CHE IR 100pm)

(B 14 h a R D '

F AR (Plate) 1l

1. E A BE & B Electra bengaliensis MR 8 BB B HF SN R GEH R 100um) ;2. BRI E B Klectra
spinigera BEE B E WM B CLBIR 100pm) ;3. £ 40 32 50 & B A 40 8L 90 8 RIS 84 B (H IR 100pm) 4. 41 /0
BHE B CGH M) Electra gracilis Liu sp.nov. B EREE WA AN B (KM R 1mm); 5. /NI E B (FH M) Eledra
gracilis Liu sp. nov WFE H 4400 A, 6048 410 30 L 5K 05 A0 66 o BB 40 2R J8 A% A9 P S O 1) AR BZ 09 B T 4 A CEE 1 U L)

(B 1—3 M5 i aKAFHRD

ENE . PEBBEERNSERAR
B R (Plate) 1

1. R BB K Eucheuma arnoldii W BB R PR, MAFMER TR GESFEAEFREE 59 &
Mo AR ,AST75-1402; 2. BRSO R AER R ERILLE S B R A WS B AR RA T, AST80-170;3. WA &
Betaphycus gelatinum #) R BEE R, 2 R & B 2 A B A R 7 83 RO 55 W), AST59-4192; 4. It 38 MO sL A 2
B RERRSERD LR TR ,AST59-4192, 5. B RIG¥ Kappaphycus cottonii ) BB
BE R RBEREEE S Z KRR A FREMB R, AST77-81:6. B2 RIAF LA TR, B0 8RN
FRERES, MmN E LW EMAE.AST77-81
B AR (Plate) I W {th #& Betaphycus gelatinum B4

1B RECSIASTI-600 MEAFHFEDE R, BILFIASTE0-7969;2. MKMW B BRE E RN THENRRRE
i, BT A #,AST93-600

B B (Plate) 1 BBIAR B BE S Eucheuma arnoldii W15 B
1L EREKV.)ASTS0-164A M4 H T APDASTS0-164 B4 4 ;2. TRk AST75-1402
B AR (Plate) N Bt BY 32 Eucheuma denticulatum W55 BBEE Eucheuma perplexum ¥ IMNE
1. BB 3 AST76-661;2. 4545 BB 5% AST78-100
KR (Plate)V SR B 3E Eucheuma aerra B v BB X Eucheuma xishaensis sp. nov. B4+
1. PR BB 3E AST70-001;2. PE VML . 324K (Z5) , ASTRO0-1447A BB {K(F),AST80-1477, ERV B K1
B Kappaphycus cottonii MBF KT K. striatum WHE 1. B EHE B EEK(A),AST8-4417, W B F & (H),
AST55-4278;2. F AL A 3E | R & (), AST58-4154A, B I 1k (£, AST58-4769B

FE R VI B Rl 3% Kappaphycus cottonii FIFER FHE K. striatum W I

1LEEEMEERREERZ)OIASTS® 4417, W L F 4K (DHASTS5- 1278;2. R F M HE B RIK(F)H)ASTS8 4154A.
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