DOT:10. 19800/ j. cnki. aps. 1995. 03. 005

H34% %38 + 4 W F # Vol. 34,No. 3
1995 % 5 K ACT4 PALAEONTOLOGICA SINICA - May, 1995

FARBRHFEI Sinospongophyllum BIBWHE

—%l/l:\ Sinospongophyllum crassiseptatum ) JE AR 7

NER

([ 2 B i o JB oy AR D T T 210008)

n B R E

A AR X 7 ) 4 KB Sinospongophyllum MM ZEHRB A EM. A4 REHEN
Sinospongophyllum 1 Tabulophyllum Y\ R B EH AN —BERERIMHERE LTI A
RO T B FIBIX PN B W SR B K BRIl Sinospongophylium F Tabulophyllum 33E Rl X
J& . [F e, SHEEA M K KB 8 Sinospongophylium crassiseptatum sp.nov. BRNARIETH R
HHHHR TS T SIRERNTTEERE .

E3 il Sinospongophyllum S EHT BEER  HMK
—

B XEHAREEZ L, RSB B AR TN GBS MRS E IR
— REKEFIR IS 7= KBSV AL i %R B W IRAR B9 10 545 B . 3% 3 E S BB 5T
EHSRBEN, B A Sinospongophyllum J& , i E 2% EH K LN K Sinospongophylium
(Yoh,1937) & Tabulophyllum Fenton et Fenton, 1924 B[R] X & (Stumm, 1949; Soshkina,
1952,1954; Bulvanker, 1958 ; Besprozvannykh, 1964 ; Tisen, 1967 Hill and Jell, 1970; Hill,
1981; Sorauf, 1988) , Bl fi 7 L& [E b2 & 4R =] f F Sinospongophyllum J§ &4 B, WiEHH 5
Tabulophyllum B 3% 5% & FAR UM (Hill, 1942; Fontaine , 1966) . 4T B R4 (1982) Z X
MEOHEIBRMEERTHETREER X KK Sinospongophylium 5 Tabuloph_:yllum
.

7 B X 8 X R B RFE 5 Tabulophyllum BEERAT T. recrum BIFFIEARR
AR, EEAERBE S BRE, MEMNAEFN — KRR M EERES A ES
EZR M5 BHH. . ZEANFMNEIT W R IWWE X TN Sinospongophyllum W) Fis
fEAEAL. M fEFE RS BT TS, S EERM K M KB ZLAMBN MR E ¥
B, X E AP BIB A Tabulophyllum 1 Sinospongophyllum W] — BT, Xt B Tabulophyl-
lum BB FAE MR ZE — W RRERERAERE 5, LA BIXH A B EB
K&,

Sinospongophyllum ZEFHRIF (Yoh,1937) frag, HE R FF S. planctabulatum 7= 5 "7
FARFEEFUFPRKUCE . SEAY Sinospongophyllum g fHEIR B, R BE Sh 3 R 54 4
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BE , WH S0B RAR TR, IR R PR BE & R ITSEEOIR , BRARCH FES JURh N 4 L . BF LiR%F
(E A S 7E SR R 7 L B R R I 1 s T L AR P L — e X Y iR L R AT P 4y
A R . TEREMHR R SR - B RRYARIEARD S’
LEOWRAS . FREBRIIZEN, FFRERX MR RSO B, AR E g R o “RAR
M 42 Sy 5 4 B T U A PR BT 47 S o AT JEAE (1978 AR I I J11J 17 1y 3 X g A A X
PR B AR R H B AR IEAE T BT A AN 78, BRAR B9 R IE AR B 7T 25 “ B B 3t - S P 8 4, B
AR L, S AR, T R ER R ER T R R AR AL T AREERXS B A X %2R

B B4 RS AE B9 VR B , B BT R B 5 AN R PRAR HF 24 434 S ol 30 5 1 B8 [LT 99 PRAR AT
2% T T 25 4 EL T 9 %) AR A AT A e 4 BT 1 B ) 46 T 2 R Y R AR » 1X 5 4T JRUAR (1978)
R A, |

WERBIFR AR IZBERT S. planotabulatum B YITEH (Yoh,1937,Taf. VI ,Fig. 26)
B LAE S, R ER BB 8 RAR S, UL B A AE B SRR B B . TEREARAY S. planotad-
ulatum FRAF , KRR AL BZRRA B AEETEEHM A @R T ,E 40,
WA KRR R, B AL B R . X — 4% S IERE Sinospongophyllum Fi4
HRALEE.

Stumm (1949) 7E X3 VB 25 40 1 5T I #EAT B 52 . 2 ABIT 1, 1B Sinospongophiylium {E
N Tabulophyllum W57 XJ& , (B Ath B B} 5 B Sinospongophyllum WK K E R EAR W
Tabulophyllum , i B ELE 2, WX S % B TR E Sinospongophyllum, T (1948)
¥ Sinospongophyllum , Tabulophyllum VA Apolytophyllum ¥4 Endophyllum ®] [/ X 4 .
M AE 1951 S 30 i — B AR B 4 W & R AR 18 Sinospongophyllum |3 Endophyllum
Edwards et Haime, 1851, Ti Engel 1 Schouppe (1958) Ml I8 Sinospongophyllum € K
Neospongophyllum Wedekind ,1922 #J[&] )& . -

= HEARIEEE RAR I A

WEE X FEH R, AMBERER MR TES TR ER. BT HERHLR
6], R R E R T F L 7% (de Jong,1980) , ME R E i FHMM B &R @A N R —F
BB BT 2 A M % (Nelson, 1978,1980; Patterson, 1983) , R BRI SRR R
T 5%, X PO REE BB T B R U BB WL M S B Rk B X & (Kraus,
1988) , T 4 Jo 4 #E 30 1 B S AU R /0 S 5% . A B B AR g 1 0 B
RETWEERBEWHE, ~RERKOFZIOKF E#T, FRED ML THERRD, E
WA — AR E N R RRSE X TR S g EErT N EANMERE
e LB 2 TE A T 1%, X B TR K BIRAFESEYIE G, 2 5t 47, B A48 i 82
R E L AR AR 16

BMERECH R Y Sinospongophyllum ., Tabulophyllum FE B R Y Tabulophyl-
lum BIRERTFE T. rectum REEARBIRA R G IR BE 5T BUEEL 8 MERITREF TR A

1. —RRERE

A MBI —RBEREEUT 3 MEN: @QKEHS, OKEHET, OKENN
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1/2 %42 T REVEWER W ELH 3 FEM a>b,b—>c,b—>a;a,b,c ZFIRSHET
RERERHEILR:

a—~a a—>b a—c
b—~a b—>b b—>c

c—>a ¢c—>b c—>c

0 a—>b 0
b—>a 0 b—c
0 0 0

WLEE 27 M B a—~b MEFHRAERECH 13;b>a BHREREN 9,b—>c B REK
¥Hhs, HpaMERGEIT 22 K,b MERBIAT 27 Koc HEHEIRT 5K, Hlt.

a—b SEHHEEN : 55 =0.59;b—a FHMAN 3 =0. 333 b—c BBMMH . S =0.185,
a 0

%ﬁ%ﬁ%m»£+mﬁﬂm+;»m

2. REBMBAEIEE

IWRBEEMEE DR 3 MR : ORRBETE, bOIREREEWER, ORRRER
KE. MEATRIANFHAREBERE TR, EFEHMBEARRREZM R, FY
HAERFEHREBERARE . KEERN

a—>b—c, ¥ ARG 0>1>2,

3.EENMEEE

XRTBIR REE L R R, LR IR M A, § Bir AR s b
BREMME MERSIIARERRNINER . ME—B 7L LR N B, MG N %R
RS MERAME, 3 MR ARERN .

FRBEINE . O; RS ME S EET IR . RERNE . 2; X B R K 012,

4. BFIEHHNEE

WK HTHEERREFRAL 3 N, FEHRMERRKREARETRELETR
ERHEREAE  ERAERRARE R EE K, wIHN 3 FENR .

MR REE < R R0 IBRRTRE=REREE . LKRERE > K
WMHERE . 2:; REERA N 0-1->2,

5. KRR ABER -

KB EERFEMMEAE, FEMEANHAE . METRRFE. T MRS 5, X BERE RN
i, M RR A B REA N R E T —FR M. & 3 FiE .

BE ARG IR - 05 40 bt — BB KA : 1; b i 2 I E#ZRR . 2; R B®
AH:0>1—>2,

6. —BIMEBEMMLES \

WERAMEE —RRBEAMETES, TRE - BREANEREEE L EH KB
BB —RAES, B ER R A —RREEMIIEE, 7 2 S EH—ind gk s
RIF—RIBEERIIEE , — A — BRI EE, s RN ARBRER R,

—RRERGE AL 0; —REERMES . L —RREREME 2, KB N 0~

1-2,
7. —RREBROH
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Rl BE i V- eF X P A0 £ J2 M T 30 2 R O, 1 B — 286 (AR, T R 2R 9 4 5 AT A R BE 2 0
1, B R LAERRBEE AL 0 ARAE , TTHE RS BE B AR W AT AE , BT 23X W «

FREEARR M 0 FREBER AR . LR ERER N 01, MATEIHLR 0,1,

8. XIPREEEY K&

X B BE 1< BE Y A8 A Al R AR O — PR AE AR [0 SR AL 32, BT V349 S W Pl 100 « %o R R A — 41
BER, AZFH M RER T HERE MR E OB FEREC, HIRF . — B, F R
REALEE, ENERE N REREHBAARER:

STFREES —RIRBESEC . 0 XM FRBE K T — R IREE R IA D BB R0 1y By B3R 8 M
R E T REIR 1 WAERKE.

R ANEEERES LR ER

Character states matrix from ontogeny polarization procedure

Characters Characters states

Taxa 1 2 3 4 5 6 7 8
Tabulophyllum rectum 1 1 1 0 0 0 0 0
T. butovi 0 2 2 1 1 0 0 0
T dushanense 1|1l 1 2ol z2]0lo
T. flexitabulatum 0 2 2 2 0 2 0 0
Sinospongophyllum latilimbatum 0 1 2 2 1 1 0 1
S. planotabulatum 2 1 1 0 0 2 0 0
S. rudiseptatum 1 0 1 0 1 1 1 0
S. conicum 1 0 1 0 1 2 1 1
S. shuimogouense 1 0 0 0 2 1 1 1
S.irregular 2 1 1 0 2 1 0 0
S. longmenshanense . 0 0 1 1 2 1 0 0
S. longmenshanense minor 1 1 1 0 1 0 0 0
S. baiyangdongense 1 0 0 0 2 1 1 1
S. steroseptatum 2 0 0 1 1 0 1 0
S. pseudocarinatum 1 0 1 0 1 0 1 0
S. undulatum 1 1 1 0 1 0 0 0
S. giganteum 1 0 2 2 1 1 0 0
S. beiliuense 1 1 1 0 1 2 0 0
Tabulophyllum traversense 1 0 1 0 1 1 0 0
T. frusttabulum? 1 0 2 2 2 2 0 1
T. annulatum 1 1 1 2 2 2 0 0
Sinospongophyllum crassiseptatum 0 1 0 2 1 1 0 1
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= o R R A

WrsE 1 R ERIR S AT E ML, #  Henning 86 version 1.5 (Farris, 19884712
B, % A (ccod ~;mhennig * ;bb % ;ie—), B E| R H 8 2 B B GEE 1) (EH Length 39;
Ci,35,r1,64),

RERE 1B H,S. frusttabulatum 5 S. annulatum 5L T4 55 B B S A 58, X 75 A4 Fir
TEF BT LHERHAUE, HEFFENESER HENERFTERANERRBEY
REREMN—LRERNRENRTRE. S. frusttabulatum P IR ST , T AEXS H
S. annulatum BHE ZHHLHEIR.

rectum

longmenshanense minor
. undulatum

. beiliuense
planotabulatum
wrrequiar

traversense
rudiseplatum
steroseptatum
pseudocarinatum

. conicum

shuimogouense
batyangdongense
longmenshanense
. butont
crassiseplatum
latiimbatum

. qiganterm
Flexitabulatum
. dushanense

frustabulum(?)

. andatum

ﬁ

R RN E B wRAnr bl Rl n B

ﬁ

WwE1 EMEREFERELEINIE

Cladogram derived from ontogeny polarization criterion

LEZ Q97D AR M Tabulophyllum flexitabulatum F T. dushanense AT s e
BARN, MEGEA LB SR, ER T ERAERRBEN K FEENRE R IEE
B L, T. flexitabulatum Tt T'. dushanemse B3 2 — 56, 0 B R 25 8 A & IRAR 76 b 3
(&) T 4 ,Vﬁ%%éﬁﬁ‘%ﬁrﬂﬁ,ﬁﬁfﬁ%‘ﬂdﬂ BTl B PR AR ZE o BB T 11 W B R 5 R AR
B, EEHBTRRFREYHEFRRWMEARBEE ., T. dushanense FIRERRH B HE
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AR FRAE, T T. flexitabulatum R FRIE, B S & R AR LM EEE, MBS FER
B, REBEAKRE .

AR B AR S. crassiseptatum 5FLEEF (1978 R H 7= H HMHY'S.
latilimbatum B EHIEHIRGER R . FLESHTLRF R IR T E KT R 5B, X
ORI EL , TR E 1T 2 X R BI bR A b, I IR BN KT IR R E, W B EAN
&% F # AR BB, IRAR T ) 36 B 5 RARCH 58 Y ELE AN 2 8 8L FL B S i R Ry AR A A
EEMR YDA B A AT A A AR AR S AR, R R RS B 7E AR 2 AT PR B R B B, TR &
KRG UIH SR, WX T E R, BHEREH+.

TE a7 AR (1978) 5 R a9 1T NV 25 17] I B B B4k /4 A, S. steroseptatum 1 S. pseudocari-
natum RIHARILH EGR R, BAH — LI FEFHE, kR 8 iR MR AR, H ik, BT & 3
A S. pseudocarinatum, T S. baiyangdongense 1 S. shuimogouense T FTIEELHT 8 Mk,
HEAZ2MANRERA KN ETHEREFHEE  REREMM/INER  BEKRK
B 58 B R B R B 4, XSRS B 2 57 T LFE R — P RIE AR A o 3, B LA,
EHWNEIHN S. shuimogouense.,

RBRIF Q3D HIRM S. planotabulatum 5 F JRAR (197 B W S. irregular % 25
UL, BB EBE—3X &, 2 7 UE T H0E RAR B BE HEF UL , T /5 2 PR AR HEZ 4 1] BE R
. T Sorauf (1987,p. 19)38& i , SR 89 A4k Fe A= 35 6) R [5] AT B i IR AR HEF 8 7 =X, B
B AT L RARHES (I BE 50, T 52 B AR T BRARAE I HEFI 6L . KB 8, S. irregular
NA S. planotabulatum

Tabulophyllum BWI KT T. rectum (LT A HEMBER, S ERECHLEH
Sinospongophyllum sp. H] KRBT, A Z T 15 H MR m . R 87 86 8RR 1E
T 7 B R AL B A B f F & Fh e B IRRE , G0 SR IE Tabulophyllum Fi Sinospongo-
phyllum M AFEE X E LA BRGNP RTEETRIREAIFFIE. Schaeffer £ (1972),
_ Cracraft (1975),Patterson } Forey (1983)#i &+ H . b AR BN = BN ANE HEER
MABIS BT, BB = HB A HH E T RS RETRR. FERR
Tabulophyllum Fl Sinospongophylium R L&, ENZBREN&BREEMFHZENR
ﬁi%lﬁlﬁ"]%‘ﬁ{ﬁ'{mwﬁ] TS AT 5 R ENE 7 & » B M, Tabulophyllum F Sinospongo-
phyllum F3E[F A . '

AL LRI T Sinospongophyllum §) 3 4T (F1 B R %,1982) , P S. un-
dulatum M S. beiliuense L F 53 B B W9 85 3 , B LU BE ) BRI JR SR B 4 AE, & S EHL B 1 Y
FEHEA, RAD K E TS B REM Sinospongophyllum WIEA AT S. giganteum
T HE W RS, K5 T. dushanense F1 S. annulatum W1 R R LR BV, RMEE A#EE
BARFE » 1E 7= g 3 B B EN R, X P A B4 AT B 45 SR PT BB WA P B s — R IR P BE A
A BRE, E LR B A E B P EEE 5 HEZ X R R MBI FhEE,
A RERB AR BRRA ; R ITIEFEMERRE RO B0 2 HFE, FTREZRE T Mty R

RYE .

S. longmenshanense 5 H T S. longmenshanense minor 2 R H T, FE T NITEW

WHHEBFEE, EEINB S T. rectum BRI EHFR., EFN R S. longmenshanense minor
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VIHE N S. longmenshanense W HERAIRZA

PTG RV R, LB I BT KT IR R R P H Tabulophyi-
lum traversense TEF T E PS5 RE D Sinospongophyllum X B BN R E R, CTEFH
S. planotabulatum 3 % WS4, X H R TR L 2 89 Sinospongophyllum B H B
ZHRIRTRE . FL, AL TR B R IK . PR b T traversense {4347 Tt & &A1
TR, R T A B T AR,

LEZHE Q7)) AR B Tabulophyllum butovi , T. flexitabulatum VAR T. dushanense 5
Tabulophyllum BWIMERXFH T. rectum WX ERIE, IRAEHEE X RS RFBEET
J& M5 Sinospongophyllum —EFhE & RE A EY], X 3 MG AN Sinospongophyllum ,

g Lird , N S E P R — HE BT

1) Tabulophyllum WX T. rectum LT RE R IGE, MEH TR R L EHRRE
2H,EFTELELARALEZHEEE, XX FF & BB R R Tabulophyllum
Sinospongophyllum 3T FR EE EH F BT A KA BF 00 IRt F B RO 5 1.

2) Sinospongophyllum WIME R FF S. planotabulatum 5 Sinospongophyllum J& i H T Fh
BIXREEY A ERERIATENRER,

3) Sinospongophyllum T Tabulophyllum W] 8E AR X R, B H FITH ML, X REE,
B & M 4R e T R — S XS A B A R, TR R h iR Attt . HaTRERE
8 Tabulophyllum K 7 1, LFEF Q7O R K™ B RN F IR B H R IIH 3 (T,
dushanense,T. flexitabulatum,T. butovi) TE5T §i B b #)5% R E IR Sinospongophyllum ., T
Z 8 (1958) IR 7= B i LB B 5 W Tabulophyllum ] 3 ¥, HAFIES Tabulophyllum
FAZEET , T E R Disphyllum 61 8 R (1963) & 45 H R AN IHN Tabulophyllum, B T4
(1985 ) A R ™= B 3| MM LU B Tabulophyllum? quasiexpansum HAFpE EHEE Sinospongo-
phyllum

4) Sinospongophyllu Fl Tabulophyllum B B K X H| R8T & W KR LRHEE, F
Bt B 5 Bl PRAR » X A0 15 PRAR i G5 A AR B 2%, BH A, Y TR T P ERAR HE 1) 57 28 LU 82 T8 ol
T J5 & RAR R B2, B RAR IR A AL B AL AN B B, T EL I GRAR A FUR AR B R R R 1R
B W . BLS, BB Sinospongophyllum S5X I FE e B4 B B AW 3 ,3X 5 Tabulophyllum
B A .

5) P FIR IR K & 1 /R #1 X Kolyvan-Tomsker Wi ZH, B 2% 18 ¥k 32 44 1 . Sajano- Altai
WX KR F G bR R R E N Tabulophyllum §— %6, W] BE 57 I3 A
Sinospongophyllim

6) =T RENKFIRE MR Sinospongophyllum selltabulatum B SH B WM ES=F£EH
A< PA] 46 B VB 2 1t B SC 2 (Owen Bed) # Tabulophyllum longum ‘S8 Bt & E 0K, G
F W R & B IE X0 IR i % (ibronormal flank) F1HES | AR 541 U] i 3 T » 9% A5 0 140 ok
R BN AR R B R G4 , B B 4 % 5 ™ (Sorauf, 1989, pl. 4,figs. 1,2) , X B i ff
KEKTMESHIIMMEZNERERIERH, TEKY S. selltabulatum FGREFHI E R E
A IERZRFPRIA %, BRI IRAR K BoR BIREW R BoR A K BE 7 m e A,
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U . Sinospongophyllum crassiseptatum ¥ J&EEAS 7

TR RAE N E — 5 KRR TH BRI, BORBRPOT AW ¥ R TR, Oliver
(1989) 1 Fedorowski (1989) 43 5|3 A B 48 Z R K A A 48 A0 — B 22 VU S B 8 /) b 9 A e 1]
AT TR, M2 T, B L KB 440 2 B 70 5t 30 30 9 Fb o 78 7 1 BB RAR /b Ik
(Richter,1916,1928;Sorauf and Oliver,1976;Coen-Aubert,1987;0Oliver,1968,1973,1976;
Oliver and Sorauf,1989), ZBRMWH TN EEHENESEH TR BMRENLEREY
BRENERNHR, MAEWELBERIEER MR EHHREMNEREEHN
TRFREEM, B2 MR FELNTRATUSE - ERGIRY. B&,MEF
MAHNEREZEETHAIARMUFRANE, MR ETHRLARERFFNER, REFER
MANERBEHANERARTHHBFE.

1. Sinospongophyllum crassiseptatum J&

WAHRBBEEF AR FESER KNI EEEER TE—-FMHWAELZERENA
AN, TTRRBHNE—FTUAHREMNEY. SEFEREWE X THRBEHAR
TEWAARBEOESHE RS %, LA BB e A E AR E S, E B o L WAUR T
—MEA

Sinospongophyllum crassiseptatum JEEEF B MY T & 4L 11 5 % 4R 50 B K
ERMRHEKET, RTREBRIERAUUDAMITENENREE) , HERR—FE B
B BRI E T E AR N LR, B E AR —MERHETR. 5 S. crassisepra-
tum (A B P #9308 H KB Lythophyllum forgi, Z T H A EERE L ARG ERE AR

{G& 2 Sinospongophyllum crassiseptatum sp. nov. H ZF B Bt 7R B (successive blastogenic stages)
1—6. FELEYIME ;7. MESR
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. HTXELEHERRL, TREBH N EHABRB S, RELRBR, HH TN E B
BITRR, 7E S. crassiseptatum BOL T = F R Icriodus sp. #i Polygnathus sp. . & S. cras-
siseptatum %Efﬁﬂﬁtm%%*%@@ﬁ%ﬂ%ﬂ\ME%\E}LE*ﬂmﬁéﬂ"ﬁﬁﬁ
RKEWETBHEFTE . S. crassiseptatum RHFIERL 0. 6m BIE BN, KRB EHARTER
B, EEM L AREEW, RRETHE . PRERIE R, BHEMR, BRE R L 5w Y
RERBE I, B A R KA SR R BT A .

FRIE : Bo4h, EER BT SR . BRI B MR FME AN F G REERKRAZHE
R BREPZIHEZRRBRALET . RERXEFHR, UFEHZ iR ERRRERE LR
I, W e e, T B . RS R B RAR . BRAR W A 58 B, el o g RAR A Bl 2% R AR
ZHRR , P e PRAR P BB, SRR T, Bl RAR A, SR

KK (ontogeny) : HEMZ B, —KMEL T R, KR BEERE, WIKFERH
WLPREEH, LIS FREER M BB TEH., FEM, — —EAMEHLAETRE,. M
Xof g BE A AR K, R R BB O IRR R RE IR , K BE R — R PR BE Ry 1/3 2 1/2,fRRE
IEMFEERBIRRRENKE, REARMS RS, FEGRN, ML ZS o6 H %K
R, R BE R e 5 L BGR 2, X RREEH ST ER, R E PR A A8 5 Il i i BB ARCR 28
&, BEN, R EENERRREE LGB IRAR LT, B B #4355 AR A g2k
WOREEMEARHE K RPRERE, RESTE, NS, MREE, K THRE —RERE., &k
RHMREERWEFEBEWEAMYER, RRERENNAZ, REPRERERERE, BE
LI IRAR .

BEK & T (blastogeny) : JE &
N MEEERAEIRER, B 1y
ZER B M EFRFN LA, TR ER M B 17 - N=86 12
H—FEBHABER RS HA [ ]
WHFRENAFAR FRE—MK 10 ]
KRB B b, TRERE Y | B
RRARR, 3K BB KT m A M
WET, WML LR T MR ]
MEGHEE 20, —RIEFZHEH 4 -
M & S PR RE HE N\ R ER AT 4 | B
B2 B 2 09 2 B8 BE 7 Mk M : |
GERE S 1o B AL

HEFEEERIA A K NE B mm)
R B B Ak, Hodp 3—4 SRR
EhgmpR, RETHER G 3 Sinospongophyllum crassiseptatum sp. nov.
BE,FMMEGEE 2-1,2) . X L& BRI/ F (size-frequency distribution)
R BE 22 7 43 Ak 85 4 F0 Y BB
R4 BEAL S B PR BE B S0 ER R K F 5 F 7E Bk 4R 75 A BB BE (atavo-epitheca) 9 3 7 4 H i
R AEREE, XEHARERM, EARERGER 2-3), BERSH—, ZRBE, M
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T8 LN V5 B .

FAENBEZHSLE KT TE 100
B —RREE, MR EBEARE . ALK
KRB . R FEREBEER 50
TENE PEMKENRTELSTT,
FREEMNEREATEGER 2-0, £
ARG, RS R, R
B R R BT B SE AT, R R A T
GIE B IR R B BE B, SRR R AE R ]
JEi8 B R sk A SR B GEE 2-5).
R E I S BIEAE S E, BIER
BE H1NBE dy A A W 48 T S8 LAY, SRR AN
B 4% #0 7F FL IR BE S BE ALY R AR BE , 3F
R348, XA RREE, EE
2-6 FF BRI REXFHA B RIH !
B

40 T
30

20 |
10

BRI UAMAE RS ER,  *°T
MEEH N ERE L ERBRE
HEGEE 3 BRERERFRAT 22
mm , 7 It 2 B B9 550 3K 2 8GR E
EF#a, (B2 18mm WAH —1HE 0

ol

E/‘JE#{E %j{ﬁ)ﬁ%ZEﬁﬁ?ﬁﬁ—F%, 2l0 4‘0 51() 80 9IO ;2"5;4 9.8 100
1E‘1EZ:%R"D1U ’ iiﬁﬁfmﬂjﬁéﬁ%—l:% ° HE 4 Sinosp;mgophyllum crassiseptatum sp. nov.
ﬁﬁ*ﬁﬁj"bﬁgﬁﬁ@'ﬁ;tﬁ H{]étﬁ% FE BE 5= 77 il 28 (survivorship curve)

2 (EE ) B8 BFE T RIS E R ‘

&, HPEER A KR . Dodd (198 DRIFEM L RMB TN NS ERAFE T RBREH
HAEBEERRL, AR S. crassiseptatum ERHBREFEERRR L, NEFE
BRI ERFET R, MEH AR EZ MK TRABBRENE MK ERRE.

2. BRER

Sorauf (198 FEW 5T Tabulophyllum HI7E FBTIgH , B E — 0 LKA, LHIFR—
AR R B, TI{URE PRI AR AEEHERRRER. ERRERZ,. &4
PR FHHRET MBI NMEEETER, BAE—IHBBNERFEERT 81
WA EMT S . AR Sinospongophylium crassiseptatum FEEEP AR R G YIE BT 55 A
SERBTEATREREREAMEZ AN ERE, EREERIEUTILATE:

DFREEER AL AR PR RE S H B B i B ALK BT 5 B A R B TE R
EEHMNMEZ RIS E ZRTTE 1—4 K ZH., BER—REAREATES HEHEH
RESEMEN . EE 5 BREBEN R EREERIE 26—33 Z EA b, XML TE
B Z SR Bk .
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22 24 26 28 30 32 34 36 38
% &% ¥k

$EE 5 Sinospongophyllum crassiseptatum sp. nov. ] — 4% FRBE 3R 43 45

(Frequency distribution of the number of major septa)

DRBBEH N RERE—REFFEHNEEH IR ETE, HEERNH KN
R E I, KB REEBATE, EFERARREE —ERRER LR TR, ME
A HAILARKARERE RERELERANELATEE LHER EETHERET
— Pl AE X A Fe e YRR .

3)HAE 2 BT PR BE IR AR B 0 22 5 . Sorauf (1988) %5 H B 44 I &1 B B &) 44 35 BT LA TR
EY EEFE AR L, R E RIS EBUE B EFAER, MR ERAHE,
K& BEE, REME, B R REEA; B —FIREEEW, TKRY, TREMERE X
F]REAR R X S B A VE B P R A S 2SR s — R BB B 7R R R b AR TR Y 28 B G P RIS
JE ] BB MG TR R AR e — R B AR YD, — R BB SIMIR R LA ER AR,

DRRBEEHEF ERMEANHEROEEEREZRRBYE . Sorauf (1987)
BFR T 32 E B 28 V9 B /g 3P 1L Bk I8 SR (Mud Spring) 8 Tabulophyllum traversense ,35 ' H i
EH 3 AR EETERE R R L, EERAER AR AR 16 EB O 1 SRAR AN Rl A B 46 B AR T T AL —
ANERFEHEE . IR S. crassisepratum FAFEEVERAR W T EH B KX FRBRERE, £
BERHR 4 AR TETE ORI b IRAR I R B R — L) PTG ik /2, T R B A R 4>, %
SHYIE BRI S MEFEFEN — R K B IR RRERUE— N R &R, TR ERA
H 58 B IR TR, EARAEA 5 Sinospongophylium F81UL.

S)RHZ IR AR I AL : Sinospongophyllum T Tabulophyllum W) F{H AR 2 E T #%
PRAR ) & B 18 O » BB T B S 3 9 I R A Bl R AR 38 R B S8 31 FFAE B 8., T7 o 3 PR AR 77 85
2. H AR —MIE] RS R RAR , I H A SRR AR 588, VR A 3 BN TR X
T 2 5 8 JR B B A 52 F 3R, X F IR R A ER, 32 I80TR SRR 32 W A8 B 2 9 S, 48 I % B
WRATHERIR . MEFZBEREMBFAER, KMZEKRH X ERRAR .
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HEE 6  Sinospongophyllum crassiseptatum sp. nov. MK &2 R (morphologic variation)

6O INME B ARAL - X T A TE TR ROR T _E B VU SRR S B B R — A B B A R
AL R R BB NMETE SR GER 6), FF AR A ZFI G 5 W, X 5K B KR
HIAERRE LASh 3R A ST P IR TEAN BB KEEM BB, X EHS, mK
SRRUI BTN D R T IR Sinospongophyllum 3T 7K s 8 M1 BE 1 A8 A0 AR BURR, 3X H BB
R EEXMAER T EFRES, YWD EANBYEN KEFHRBEEL SR
WA . Sinospongophyllum BFESURWR T —FABILH , ERERE . ERARF . K
BRORES, MEm EAERZE, TR AT GEE £ K BRSS9 W8 i X sk,

TR A

A1RHE Family Endophyllidae Torly,1933
chiEGBME  Genus Sinospongophyllum Yoh,1937
[ERREE DI GBLRMMIA  Sinospongophyllum crassiseptatum sp. nov.
(BT, 2—4)

FE KBRS 4R, VT LR B A AR O SR 2. AR 2 T B TR AR
AKRE  REERRRERENTEEE, WM B REEH . ERRBTIRIKR, M
I IE S

E BACERETHER. ML FREREFEAK, ZETRERE . BXERE
3-2cm, FREERIR, —RFBEEK , JLABHES, 74 NE , FE IR IES B A — R REEK,
Bt L, ATRER AT PR EE . PR BRI I 20 0 — R IR BERY 1/3 31 1/2, IR IIR IR T30 4%
LEH N FREERI(27—29) X 2, ;e &3k 62 . MU, I B E5H b I TR AR, TR BE B IR
HREEHET. AUTHE L, HEEEMR 2 5, 2ERAR, MRS ERRESENE, SR
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B, — MR RLCAR . R PSR, B T S RARAN B R R AR LA » o S RAR B ) BB, 3R
T, B RAR S B S

b FFE5ILES QTR BRI =T F ML Sinospongophyllum latilimbatum
PR, FERNERENWREL, MEESR FTRE REVIE, B MRS Z 810 51T
TEHE ., FfRESWIFES Sinospongophyllum conicum Wang,1948 HLEHET , (HH
R 52, FRBERIR M AR e , W1 LR A Z BT AR IE R ]

FHERr ARV RETRT SRBE LM, F R A R B AR .
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A STUDY OF SINOSPONGOPHYLLUM (YOH,1937)
BY CLADISTIC ANALYSIS

——WITH DISCUSSION ON INTRAPOPULATIONAL VARIABILITY
OF S.CRASSISEPTATUM SP.NOV.

Shen Jian-wei

(Nanjing Institute of Geology and Palaeontology,Academia Sinica, Nanjing 210008)

Key words Sinospongophyllum ,cladistic analysis,intrapopulation,variability ,Guilin
Summary

Sinospongophylum was proposed by Yoh in 1937 with the type species Sinospongo-
phyllum planatabulatum Yoh, 1937. Many species involved in this genus are widely dis-
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tributed in South China and some localities in Northwest China,especially in Middle Devo-
nian strata. In most cases,the beds bearing this genus are an important horiz‘on yielding
Endophyllum , which is traceable in South China. Most authors of North America, Europe
and the former Soviet Union regarded Sinospongophyllum as a junior synonym of Tabulo-
phyllum Fenton et Fenton 1924,but many authors of China consistently consider it as an
independent genus. In this paper,the cladistic analysis is applied to the restudy and discus-
sion of relationships between the rugosa genera Sinospongophyllum and Tabulophyllum.
The polarities of 8 characteristic states (Table 1) derived from ontogenetic criteria were
analysed by computer,revealing that both genera are not congeneric. The conclusions from
cladistic analysis can help us understand the differences between Sinospongophyllium and
Tabulophyllum (Text-fig. 1)

(1> The type species of the genus Tabulophyllum,T. rectum,is arranged at the top of
the cladogram,but it is the youngest according to the ancestry-posterity relationships and
shows more primitive characteristics. This contradiction probably reflects that Sinospongo-
phyllum should not be regarded as a junior synonym of Tabulophyllum Fenton et Fenton,
1924.

(2) Based on the cladistic analysis,the type species of the genus Sinospongophylium,
S. planotabulatum ,is closely related to other species involved in the genus and distributed
in South China,indicating that the cladogram exhibits no contradictory results.

(3) Sinospongophyllum and Tabulophyllum may be of the same ancestor in relation-
ship,but they have evolved in discrete lineages. The former became a native rugose coral
fauna especially flourishing in Middle Devonian and mainly distributed in South China,
whereas the latter are common in North America, Australia and Europe. So far seven
species have been referred to Tabulophyllum in China,ameng which four species have clos-
er relation to the genus Sinospongophyllum than to Tabulophyllum ,including T. dushanense
Kong,1978;T. flexitabulatum Kong,1978;T. butovi Bulvanker,1958 and T. ? quasiexpan-
sum Liao,1985,while the other three species have been referred to Disphyllum (Yu,1963).

(4> The most important difference between both genera lies in the general develop-
ment of more complicated tabularia structure with a prominent axial platform and periph-
eral gutters comprising 1—2 rows of down-bowing tabulae in the Middle Devonian
Sinospongophyllum species. In addition, species referred to this genus have a distinct
boundary between tabularium and dissepimentarium,and more often they have offsets with
lateral increase.

(5) Some of the species originally referred to Tabulophyilum from the Kolyvan-
Tomsker fault zone of the Ural Mountains,Kuznetzkoy Basin,Sajano-Altai area and Rus-
sian Platform should be involved in the genus Sinospongophylium.

(6) S. pseudocarinatum Fan, 1978 described here and from the Middle Devonian of °

Guilin differs from the specimen of Tabulophyllum from Owen beds in Iowa,in lacking the
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chaxjac'teristic fibronormal flanks, poorly organized axial plane and dissepiment showing
strong lamellation and orientation of many crystals perpendicular to lamellae.

For each of the varied species of Sinospongophyllum from Guilin,a large-population
study is required to make an adequate definition. The failure to study each species has led
to a large number of specific names based on only a few specimens. S. crassiseptatum popu-
lation occur in marl and argillaceous limestone which are the base of the Tangjiawan For-
mation. These population characteristics are illustrated in Text-figs. 3 and 4.

The variation analysis of S. crassiseptatum sp. nov. based on ontogenetic changes and
population characteristics reveals that the intrapopulational variability of this species is
easily recognized and distinct more often in its morphology (Text-fig. 6) and tabulae,
which probably relate to the environments with shallow,slightly or moderately agitated

water ,soft substrate and higher turbidity.

Suborder Kelothyllina Zhavoronkova, 1972
Family Endophyllidae Torley, 1933
Genus Sinospongophyllum Yoh,1937

Sinospongophyllum crassiseptatum sp. nov.
(Pl. T ,figs. 2—4)

Diagnosis Unit solitary,trochoid or ceratoid ,sometimes with lateral or peripheral in-
crease. Peripheral presepiment zone not developed until adult stage. Septa thickened at the
distance of minor septa and commonly in contiguity to form a sterozone. Major septa possi-
bly extending to axis with their axial ends possibly swirled.

Description Unit solitary,sometimes with lateral or peripheral increase;wall carina
distinct. Maximum diameter observed measuring 3. 2 cm.

Major septa long,somewhat withdrawn from axis,thickened in periphery and curved
in axis. Counter septum longer than other septa,usually extending over axis;minor septa
commonly one-third or half as long as major ones,thickened in peripheral sterozone. Septa
of each order numbering 27 to 29,sometimes up to 31.

In thin sections of adult stages,periphery differentiated into presepiments which dis-
rupt the septa in peripheral zone of variable width. In longitudinal thin sections,peripheral
two rows of presepiments elongate and inclined towards the axis at a gentle angle. Some
presepiments becoming thickened. Dissepiments subglobose,arranged concentrically. Tabu-
larium moderately wide,consisting of two series of tabellae,with axial tabellae tending to
be wide,close and saucer-like and peripheral tabellae to be flat or slightly inclined.

Remarks . Sinospongophyllum crassiseptatum is close to S. latilimbatum Kong, 1978
from Dushan of southern Guizhou in many aspects especially in adult stage,but it is diffi-
cult to compare their characteristics in immature stage due to the lack of successive thin

sections in the latter. The new species is also similar to S. conicun Wang, 1948 in their



342 w ok om % # % 30 %

adult stage,but the former differs in having a broad tabularinm and swirled major septa

ends.

Occurrence Base of Tangjiawan Formation, Givetian of Middle Devonian; Shahe,
Guilin.
B I %
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1,5. Sinospongophyllum pseudocarinatum Fan et He,1988
SN, 39X 1. 1. DCX-6,5. DCX-35. HARR NI E L IF KA HIESE 4 2.
2,3. Sinospongophyllum annulatum Wang,1948
S, 3 X1, 2.DCX-3633. DCX-43, MR ) B & LT AN HE S 4 .
4,6. Sinospongophyllum planotabulatum Yoh,1937
ShI, ¥ X1, 4.DCX-14,6.DCX-13, AR NEHWIFRHHESE 4+ 2.
7. Sinospongophyllum pseudocarinatum Fan et He,1988
7a,b. BYIE, X 1;7c. YJYIE, X 1. 5;DCX-34, BHR)EEHLIITFAHHES 4 B,

B K I

1. Sinospongophyllum pseudocarinatum Fan et He,1988

la—c. B YIE , X 1. 5;1d. Y@, X1. 5. DCX-35,
2,3. Sinospongophyllum annulatum Wang, 1948

2a,c. B YIE . X 1. 5;2b. HAH0H, X 1. 5;DCX-5, 3. YA, X 1. 5;DCX-50, HAAMRJIEHUBFRHHEE 4 B.
4—8. Sinospongophyllum planotabulatum Yoh,1937

da—d. BEEIT . X 1. 5;4e. LY, X 1. 5;DCX-13. 5. YA, X 1. 5;DC-43. MR EE WIFRIHEEE 8 B

6a—c,be. LI » X 2;6d. YAYIT , X 2;SH-17, HHRDTHRBARTE 3—4 B,

B R I
1. Sinospongophyllum planotabulatum Yoh,1937
YAYIE , X 1. 5;DC-43, HMR ) EHILIFRFHEE 8 2.
2—4. Sinospongophyllum crassiseptatum sp. nov.
2a-f. BV, X 2;2g. YA Y], X 2, paratype; SH-3. 3a—e. BEYIT » X 2;31. Y\ Y], X 2,paratype; SH-6. 4a—g. {1
T » X 23 4h. YUYITH , X 2, holotype, Sh-14, EMBRM G U BRBHIEME 3—4 2.
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