DOT:10. 19800/ j. cnki. aps. 1995. 06. 003

g3ukgem + *£ ¥ # £ Vol. 34,No. 6
1995 £ 11 A ACTA PALAEONTOLOGICA SINICA Nov. , 1995

RMER - FRBERWTHSHER
HABRRSRUT
BN EXR ®AR ARY
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A FRE

WM EREUEA LBENEZREY BRI ENBRRO Z A RAHITRALEMIAE,
FRRENMA KR EREAA HEET 78 BH . RPEBRFRFH. XBERLRS
O BRERERERAGIHE MR- TSRO EDR KON SABE -5, BRAZIFEER
My MTEKHE B LT SRS T E I R AW RA LB ERMAER . & &%%K
RHF M 3 B A B TR LA SR (R A BRI R A

x@iE KASEAT BEWEH TEHEN

MEREHZFHREEENL G, BFE 1 900Ma FTHEFHE LRI, HARERR
N, — R <<30pm (X AL, 1990;Schopf and Blacic,1971), FEFLYHET AEEHEX
BRESEAHMA T AANBTRKYREEENLG  ARER>30um, KHA[A 70—200pm (F
#Y . FEHF,1978;Yin Leiming,1987) . BRERZF(1986) ERZBE AL A HMI FRH
B R BIERRAIL A , E1235 500—800um, T & K Megasphaera inornata, N EE S WA X%
RZ BN BRIy 20T, FTRE R B IR KRR VI .

EERABRBRANREENEZELEA LESBEE RIZEPRBREMEH AR
T WAL A TARARAS, £ M M e T SRR ) B AR 8 % 35 500—1 200pm ; 76 FF B 7K L X 37K
ATHEBEEF PR BBRIEMAEAMRESELD . AREREE 100um
b XBERAURRGRAA, SREXUREL CERBEROBEHRILG LT @BEBRLS,
1992) , BABFHRMBEREYRPHWERELY F.EP BIRB L OERMC G HB R (1986)F
PRE R (1986) R SEIE » SE &N Solenopora sp. » ZJSKHBIM T THRAMB R, BEF L
FE T Thallophyca fl Wengania Wii~J& (Zhang Yun,1989), KAFERCHFHEHLE (Yin
Leiming and Xue Yaosong,1993)4E T 18 , ¥ AR ST M = 1T

UBBRREENBRRLCHEFREBXETTEABREAREEGELE O RY
K, AT BE AR AT R L YR AL F Y B E BRI EEKE.
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— HRE R RAA T HEA

FH.EX ERBXEREFEFRREHELUEHEEAREZ—. ZXUTHREE
ISR AR L& NN TEER THAFEXNRRETZ EMETH, R
FFPI R AR FERRY AK N ERBR IR ERR B VIR RN %,1992) . §
R KRBT B BEILURATRE - BENERRME, A\TTEES I TBRA LEFHERS .
BLUEATBRARALEGERCSROZA-KREFRADEHRRE- RKAHTEF
5l LB BEAERERRE-RRO ALY ERREATRAE-REATE X
BERE R A AW EERIIGER D TRPRBRIEHRA"F R, LBH‘B"YE. ME
ERARIRE AT EHENBREBEREZE RERSBRATM YA ARSE Al
EXRE—H, AT ETEESRE ZERE BEFHE ER. LS HBBREE K Sm-Nd
[E] £ JR AR 00 WU 52 5 BE LLE A TR SR IR E 29 640Ma (BZRTR 4, 1994) .

AXHARYEEMA, AEREBLZREMXPBELEHE LB, LaECHRREL,
HBREABREFHEERRBRR N ERNO A, FETREL R, ¥ RRF N
89 /N BRBUG I Terraphycus sp. DM, WEZHEVERREREYBEREO A
SR T BERR VS AY B A 3R REMRAA 4, 1992) IR T KB R B K RBEE R T HLF I TH
BREEHARREERAEME H N ERAGRETH T WA, REIRERERRELE
A LTI , SR AE T bR SRR 250 P R 45 1 £ Xt FROBRAEE

T FF R DX K L Y BRES S5 R A0 3 R ) 4 X L

FFFE KM RITRHAZ THRSMELHR, X9 A% 1966)fr & H“BIEA” MK
H HES HKBREBRMRETER, FES N THRGEHEEM LHBRE, #K4A
A HBRELTEAN b RITERREKDNLFHERH R, KKEDETRAFERRTEE S
HE2.0om BHDEAZE HEELERTDEB HERTRRATHERKEEBAE
P)%fﬂ“?ﬁﬁ%&”k%ﬂ‘]#@ﬁ%@%%%%ﬂﬁ“F',ﬁﬂﬂﬁﬁﬁﬂs*ﬂﬁﬂf‘ﬁ‘]ﬁ%ﬁﬁ
{L B Protosphearidium sp. A,P.sp. B I Eozygion sp. (J&H 2) . EfIMER#H>100pm,4
e B LB B R R AM R LMAA K/ 20um ) RIFAL, 198D BXRBE. LA
BN EAHE, RIVAN BAMRA EEA LR RETER" 5 KATHERSR
BREE—E MY TREMKMEIRATER, ¥ KA L ESa RERIRELTHE
DEEZER BAMKBRERAE, SERMRELEA LR GI“B"F B, . TB
l‘ﬂ?ﬂ'ﬁﬂﬂ‘]ﬁﬁ%ﬁﬂﬂ*?‘\u.Ell%#?ﬁﬂ%(l%@?ﬂﬁﬂ(?ﬁﬁlﬁ?ﬁﬁﬁh%,ﬁTW}E%‘Wﬁ
O iP A SEICAX LT RERTIH .

= RERE SR ESF T

BRAEM X BTSSRI BN, P RRRE KR RIARERL, EEHK
3 e BERR IR R » R O 57K 30 138 L LRUE AL R R BRI TR . BEWTERH,
KM X R R R R R B VAR, SRR AR RN SR (D, U
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Distribution of the large Chlorophyta fossils in the Doushantuo Formation of Weng’an
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FUA EEEN P AL E N RN R AT . URBYREB A,
BEUNERAR, B X R & L7, 58 i M1, M 2R 0, BRERELE 50 A KO8 R F vy W 4
F BELITERESA , M T b F, BT DR A B SPAE O B T PR, AR B T L M AR B
BgEn A, R YR KIEE L ROV T R8I B T -F R B K 8, EREYKEHK
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KA BRI G R AR R, 15 2 3 KRR I R AR LB — e, 8 S



e BRAS RNEE—FHARELHEHE RMARRERELD 691

MEKHEWSBELA  REESRMN ERERE
RHEREEFMEREKREENESHETR" .
EEEMX, EXESHERLNA BB, BEMI
REOMBK,EURATHRYERT ZTEAFES
AR K (3% 500pm) ) Megaclonophycus onustus g
Parapandorina beidoushanensis LRILFES UL
B EMERILTE RN EUEF X B xEHFHE
LMER. FHXAREEEN S N EBHERLER

AR BR BP. NDECTRRAXKTERS)

53 X A M 4 R U BEBR S R S B R BRI
WALF B HE (EEES,1984; F 134 %,1984;Qian,
Yi and Bengtson,1989), B4R, T {11 MM 3R
WA, SRBHIAE B KA SRR URE Y4 .
W B3 VTR SR R .

R K R U 2 4 B 2 L BRI B 4
E AR PLEFE EERENZ T RSk
=E” REAREL R ERARM RIS BR” B
KRR, REEEE AR FHALGENRE
e MR REOLE L, EFRRPIE,HFERZ
RMAR T ER LFREWRLHEE. AR
AR —LRM . FHIEARRN L T . REER
A[3% 500—3 000pm, N &M EE LT, KHEB

38 L3R {3 /N oK 3 B9 48 A8 4% (Fott, 1971) . #HERIAX ]

EREIEHRA.BKER . BEEFNEENERE R
BEAME, REPHRERDSEER K, FBR AR 5 58t
BRI BRE TR, BRI B T EER
Sy X B SRR

Megaclonophycus onustus A KB FEH T
BT RER ELEHODENEAEA P ERLK
B 50—200pm BB /DEIER, ATREED B X MR F

|
B
RE
Prolosphaeridizm sp. A

P. sp. B
Fozygion  sp.

Hz#H. &5

t /DB BRER
P B’ By

- WHEEHE, &

PR B
Tl wRepsE.®
WEEE

BEDE/EE

ROBTE

10m

Al

WM |4 4 4 ) FEmE

HE e ZRDERER
HE #

HE 2 FHEKYINIHEAHUERLAIF
Distribution of Chlorophyta fossils in Yangshui

ormation at Shabatu section of Yangshui,Kaiyang

BB B AR AR R SRR R EERXREMNEEETH AR
ﬁiﬂ@j’ﬁ?‘%ﬂiﬁiﬁiﬁ%?ﬁ?hiﬁu X4y, FrLh Megaclonophycus onustus W) IE AR A { & 1X
MHRERHEEN BRI GRR., EREMUSARERL BRI, HRERN T XEH,
HREFRERE B 5 FREF KA. ARERR B TG EHR W2 (Fore, 197D,
Megaclonophycus BR R FHERE LRV FHETHEHWHE, BURBEFRYE

« FiE0,1993. MR RBXBEITEHRBISF, TEBFFRETME T ERTFRHF AL 30.
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B4R 24 — B 6] 9 P SERERLR SO LR R T A it
AL R

W4 (Chlorophyceae)
H#&E (Volvocales)
ERFE (Volvocaceae)
EIICERAM (3TM) Parapandorina gen. nov.

WM Parapandorina raphospissa gen. et sp. nov.

BIE 4.8.16 ’Véﬁﬂﬂﬁﬂﬁiﬂ?%E%Wvﬁ@Eﬁ 480—1 200pm , £ A £ IR 255
R AREPREE, EFERE  RERE  AREEENENES AR, REEBERETE
B, SRR BRIR . ARG B, TR R R B Bk R B A WA BRI (B
ALFE AR AN RERTE

it AREwREREPHEETFR, 5 EER LREE (Pandorina Bory,
182)RAEM, A B W W P. morum Bory [k 80pm(Fott,1971), XA (1982) I F¥
W48 R B3 A 2 B LS BR 3K B (Pandorinopsis Liu, 1982) W5 BATH AR BB U W,
EZRMARYERL  BEAER 20pm £ . ZXHREFEU 8 MIKAR, 2 EEE
REEFK, 5 LRFRAF; EHEREH R ELEER LEREL T Pandorina REIFIE.

RS H BREH, FERMNERZBILRE.

PRI (TR . ¥F)  Parapandorina raphospissa gen. et sp. nov.
(BN 1, 1a,1b,2,3)

e UBRAEFERBER LA .

ik B8 MEREREERIBA, B2k 700—1 200um, HHEER, FBROIL
GEWEIEE; L s MRS, REREARE L AT BUERR. AREW, 2T
FE Uk, To B B R . B4 R T B 2 T 7 T T 2 5% A Y R TR R

i SRR A SRR B R A A B, R Rk BRI R I £ 5—10um B/
BORY, B (1R A B BT LT B B BBk, F R 4 RS N B T R B T2
ER., PERAGAREEEEEREB FRERKZSEE LB 2, 588K
B, UK PR 4R (O U B A B 2R, 5 AR S SRS R B9 To ok BB 7 R (Fote, 1971),

EHES BRMEZRELRALE.

ek LB ICERIN (FT M. 57 fB)  Parapandorina beidoushanensis gen. et sp. nov.
(AR T B 6, AR T M 1,3—5b)

M BMOBERERLERE oMU L, CREEYIE,

WA 4.8.16 MEIRAMBLE BB BRIK, B4R 480—560um. ZHHIMAIEIEIBRK
HETE 25—40um, MR ERERE L4 K2 BN T oM WA BR A (E R 1, E 4
Ha ffR). HEMERAREME K BRE,

Vit B R R B L E T BRIKMYE R FF & Parapandorina RIE. A5 4 HHH
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SE T BRA , 70 B TR AN 48 MU BE R LA 5 B IR 1R 1 R T R B R R0/ N BRI SR SR B FE R (M
1, 5a) , EL R AR MO /5 3 B 40 D PO &5 4 BB B 40 T 2 AR 0 BB BROIR SR B B R 450, 3
FREEHHRT.

RS RNEREILEA LB RMILREE LA TR,

e LB EERNE R TR R TR

Parapandorina beidoushanensis var. cylindrica gen. et sp. nov.
ERT LA 2

ME RAEERLEITE 1B

A B8RRI R BRERE, WA B2 ARTRBR, EREEER.
BRI 850pm (R Y 4R B ZE M BB H35) , B L ¥4 2 720pm.,

Wit WARBELFMFIES P. beidoushanensis FRIEME . #EF R 4 REE BB,
LHE— R ER, BB S5, 8 HER,

EHEA BRMEXELEA L.

BSERIEM (FTM) Praviglobus gen. nov
WXF Praviglobus quadribullatus gen. et sp. nov.
BE BETHRERSFZREREHERE, R 550—640pm; MR K/NRE, BR
REN, LR, M, M AR REAE,
Wit A A SRR R S Parapandorina AR (B4 B K /AR
EZRK, BETRARBLEARHN , 5 Parapandorina BB ERF.
Ho2#H BEBEH, FERMNER.

TOE WS BRI (FTM.# &)  Praviglobus quadribullatus gen. et sp. nov.
(ERR 1, B 4a,4b)

M BRAEEETEMLE 1 K.

#E — AN KA, WEMAMNEE 4 NDAKR, AR SERRBELEE, EHZFE@. 640 X
550pm ; G EHRAY 4 A/DAMEEE B0 FBBRERE , ik 50—80um, RiNEE. AME4
REBRTFHIRRE) . REREEREE .. WHE . ZAF /L. ARBlKkE 5—20um,

118 5 Parapandorina raphospissa WL, BE B BHEAFE  EMIFHE P 4 1418

BREER — R A MR EAEXT A B 4 M R E /D FLAERE AR+ E R R H S
BHEHEEMEIL() ., HEWBRY P. raphospissa &,
RS RMERRELRALE.

NARERR? (FTM. ¥R  Praviglobus? dentisuturalis gen. et sp. nov.
(ER 1,5
ME EEIRE 1K
R A NMOFHNARR T ZHCRBBRERE K, HRYA 570um, REH LT, £
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- dr g .

Wit DB 40 AR S R UK Y B R 4K KBl Praviglobus REVIFE . ERERE LR EH
INFL, 5 P. quadribullatus BRAE. 58 4 BB Parapandorina raphospissa H
B UFRARABABEGEER(DNER.

FHEA RMNEZELEH L.

IEERM (M) Spiralicellula gen. nov.

WMsFh  Spiralicellula bulbifera gen. et sp. nov.

BE 1 8 MMM R BRIE BT BE SRR, BEAE 42 730—1 100pm, AL (EDR,
B2 80—100pm, AREM 2/ ERA ", ERKERET, RUARE” 2R EE, H2B 600—
700.m ; P 40 B B 7 1) SR @ AL, {H 3 NI “E " RIE A = ATEFLBR . ARAS R LB R .

Wit o 8 A EIeEAR M “H "M B L BRI E T BAE, FFIE KM Parapandorina bei-
doushanensis, T L2 REEZHRA "L E M ATEEBYE (ER T EH1b#2), BRAA
WA ER . HAMVESFEEARBI SFARKN LR, BHaRAXRLAREY, dRE
R or W — R PIBRERES & AR SR R RSB AL T AL, A R A B R EEARF. #EH,.18
XABRETHAER, TJRER Parapandorina B #ELIEEI (D).

HR4%H HEEH, PEHRMER.

BRI MERE T . 8T #b)  Spiralicellula bulbifera gen. et sp. nov.
(B E,E1a,1b & 2)
HME RABESTELE 10 /M HFFIRECRBHR.
#iA FRIE.
FHEM RMNERBELNAHLEE.

BRB? NERBE  Volvicales? B} Chlorococcales?
AR ETM) Megaclonophycus gen. nov.

WX Fh - Megaclonophycus onustus gen. et sp. nov.

RiE HARERED S HMAR BRI, 540 M4k G B B T % BA A BE (5—
10pm) FIAEAY P A (3—5pm) , B B XUS 459 5 B 72 50—330pm (B3 ) 5 B R ST A B0
RAZEY, KO MEARAEY K EBE BB L ’ﬁ%ﬁﬁﬁaﬁﬁ(ﬂ) H=zARHE,
BRIEER 650—960um, AR T MREMRRT; LRI FEZ 30—80um, & M BT
T BA P B P ﬁﬁiﬁ?&%ﬁgﬂﬂﬂﬁﬁ}&ﬁﬁ,ingﬁiZFf.(*ﬁﬁ?)Wﬁﬁa BR40 A &2
FHAREETFERERRAETY.

it EIRKXFAARFH S AR RLEG, FHFERLETREURA T, BERE
HHETBEEEL A RETEHHRRRRY. ELENDEMEAT . ¥ R 50—
200pm FEBBRIE(ERR N & 5,6, BV B 6—9, EffI TR AR L URBFES
EKB BB RENLE, WERREN 2R EHNBRALE . .

MR TIFEN R E BB, 5 Clonophycus (Oehler,1977) Qehler,1978 fH3K{tl, B
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Megaclonophycus W SAIBEZ5H) R B M URBMFMERNER, 5Z BERR, BT AU
BERCFEITR . BERFR. TREDARERFREEHTF.
HESE TERMN. ZE.HL.EREHEERREEHA.

EREAXIRERN @AM . #f) Megaclonophycus onustus gen. et sp. nov.
(NS 8, 3a,3b, 4N, B la—6, BV, 2,6—9)
1977 Archaeooides kuanchuanpuensis Qian,p. 269,pl. I ,fig. 24.
1984 Clonophycus inaequimagnus Wang et Luo,p. 157,pl. I.Fig. 3.
1989 Ar?haeooides cf. granulatus Qian et Bengtson,p. 135,fig. 90-E.

M SAEEHTEREARSEENR. B PRLaER T4

A XV TERTHETHARA,EREKHREE, HR 650—960um, 4K
BE ., 5um B EARARERR S REERY B 2), AZCENHMNBEFRE, XEXL
BRI, T4 BB, T4 REHER TR, K/ R 30—40pm 60— 75um B 60—
8opum; B ML ARAE T FHRK/MIES, SHHEREREF 111 E 1 20, FHARE
MR, TEMMBERE B BRAEAN R RIEY .

it EREZHQSOERMFEMEY FHERM &M ZE PRI HFM2H Clonophy-
cus inaequimagnus Wang et Luo,1984, 5 A X AW LG ELSHE, REABRREERKE
BE/NEAN 144pm) , FHBRK/PEABERRKEFTEFRE) . REBEERENH
R BRI B R Archaeooides cf. granulatus(W, Qian and Bengtson,1989,p. 135,
Fig. 90-E)ﬁ@€ﬁ?%iﬁ§fﬁ)ll’éﬁ£ﬁ% Archaeooides kuanchuampuensis Qian, 1977, 5L 5
BRIV E—, LR A. BR,BRiBEN Archaeooides BRI BATA L IE A F
A. granulatus Qian, 1977 PR A, SEEZHMXELEAR AN X EEFTLXEL, Ar
chaeooides FREA & T RRAREM LA , AEEN —TMAR  HMEXRRAX—EK. T
557"‘5‘%(1992)Ei—ﬁ%%ﬁﬂ(GlobooiQae) »83E Archaeooides Qian Fl Olivooides Qian
FAR FUANTERFEEIY TN FHEE—RETEREER . FIRERZEHE
T, XMRABRIMEREREH.

EREICH LBHERZSBRELTESS, IR\ ER 50—200um #9568 /ME BRI, 5
B (BN B O BILARPE—RER N, B 5) 50 WA 185 X k&4
T, B B B B A9 B (5— 10pm) FIHEAY PR (44 3—Spm) (B V L T 6—9), HIBSMEW
¥ IE 5 Megaclonophycus onustus W F4HRAR . AN X BB /PMRE ARKE Mega-
clonophycus onustus BEBHAPERFRRERAENEHRE, ARRNBEHEFRARE
BRYEX,B5RMERMEREREHEEHNERFORE, EESEEURS. 240
M B9 Megaclonophycus onustus F[RE A R ZLXEY KRB (PR F O FHE REM KR
BOBBREATRE LGN . NESRRBEHTHREE. CERREHBED. 5
HERREEMS THEES RXAF, T 5 Clonophycus Oehler,1978 LA &40 I BEFF O a2} B2
RN EEFRXTEEXNERRSHARPERRENFUHR, LN 5ARE XY
RS T4 (Fott, 1971)

FHEf BRMEXREUCH LB BERRELRATH: BN . /8. RETERS
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WAL

$RIRWE Chlorococcales
SRIRMEL  Chlorococcaceae
EEBRNR M) Colossotetrahedrion gen. nov.

WM Colossotetrahedrion ovimpositum gen. et sp. nov.

ME 4B KAIERTE 40 g /6 o m i % AL IR B4R 335—550um, Jo /iR 5
B R E T BUA R A B R

e 4 ANBRIE 40 MO Ve U T AR M AR, ASIE 25T Eoterrahedrion Schopf et Blacic,1971,
EBEEERB/NT. 7—12pum, V1 9. 4pm) T R EH (2. 5pm) BRI, WEFBHBXH,
BRI 4 VR O T R B 7R 5 Parapandorina MR FINKAERFEHIERARF . B4R
25 XS 4% (1984) R E B Protosphaeridium densum Tim By HF R+ 4 MUEHRTIE
WEEHNE SHAY BEREALHE, EXABHSHKE. RIWRERREFSHR
B LA RMYBER(ODBE@ER VB 5.4 M FHRFARBIT, SSHARF OBEBRLER
FHFRUERHE . B FHERAICIRE Xenosphaera liantuoensis B FEYIH , BiR 3 ™R EHF
9 40 0 B % FT ik 100—125pm , TG 810 4 1 2 3£ 49 188 R B (Yin Leiming, 1987, pl. 23-8), 4§
ES &R A M. ZFNEMAETE, mREEAF O RARRE,UER
TR AR 2 AR A , T K /0N A ) 3R 25 B9 BR A B X 43 A7 » U 7R BB HEBR B3 HLAR VE F BT Bid °T BB,
BEFMEY, £ PIEXELWE .

Schopf 1 Blacic(1971) {5 5& Eotetrahedrion BEFRIT(DOHRAEKTOH I Fs X FE
ALQBD NN N FTEERKBARIT(DOBAFHIT (D). BEMBXBEUTEA EBRARFERBHR
L4 ¥ AL 7 B9 43 A (Zhang Yun,1989) , {HR R AHAR IR/ (ERE) , R BB 4 3% 500—
1000pm M4 H, BFEHMEEHFERS, EXWARER.BREAGRZ , 7R SIRE
H#AF.

LIPRE MEERN M. Ff) Colossotetrahedrion ovimpositum gen. et sp. nov.
(ERRV,H 3,5)

M MABBITEAARE 10 RE.

A FRLE.

it cHRRAE A EAR AR T E RN, EE Ak, TERIRFENSER.

RS RMERRELEA LR, ‘

[RIEIRTG MM Protosphaeridium Timofeev,1966
BB M (REF A)  Protosphaeridium sp. A
(ERE T, E 5 .
HE FaMREPEETE 14,
WA M, EERIE 150X 210pm ;3% B 49 4N A BE /R 7— 10pm , SREEH , M P9 A Ok
RAZYARENBEYE CEBET L.,
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Wit HAREHMESREZTR LA RN Protosphaeridium cf. densum (X% %L,1982)
RABEL EA SRR A BRR , EAMEEHIK.

RS BRMFEVPIL, BKATERET ERERLADE YT A 1966 F R
 SHEEARETERTEED.

BRI R (RER B) Protosphaeridium sp. B
(BRI, E6)
e BEEAPLEERA.
M RE, EROE, B2 140X 150um, LR B R4 5pm, 3T K & E M08
. 208N RN BE SR ES & A Y, 4 B BB B A I RE AL
EMER RMFEVHL, EKATRESERED RS S SR GES XS 52,1966
SRR T A TRER) .

XM Eozygion Schopf et Blacic,1971
HXEMCRER) Eozygion sp.
(B ,.B8B7n

e =a#iyviaiiE 4.

B2 AREBE, M —FE SRR B, B B R, KN
120 X 200pm, FEiE AR HBRK/DASE . 45129 110X 70pm 1 100X 150pm, N R0 9 B
FRRR ; AR BE R 24 Spm, R SMBRHNEY . CEHY k. _

Wit EERRAWAN QLR D, B Eozygion f#1E . BB RS, WEERE
BEEBNSE R, 344 3] K; Eozygion grande Schopf et Blacic, 1971 1 X & 4L
(1982) ER BB ¥ 1A K I Eozygion laevis Liu, 1982, 4 M1 {Y 4—18. 7um, Schopf fl
Blacic R 2 Z/K BT ERITEREE ARER; X FIL Q8D WA GRREH
H# M 3K B (Scenedesmaceae) , (HEH T AR KR LN MBER T EREH N FL,
1990) . 1REE KA MM & BA-H IS Protosphaeridium sp. B KL 25, ER T RER G XK
TEREEHAT. |

FEMERS FEMAFHEDI L, EKATERE EHEFREADERIEIXMSL,1966 FHH
KAJEH .

FXWRHTABRAHBEE, G RAXNTILHERI Y MXEFAEATRAFH L
HRETERMOEUERL, RETFRALRITHBRE DB LEEGHEHIR . W F
FE-HBUAROCBHE.

£ F X W

TEN KFH.F B.AEH,1992, HTHEERMEH—-E R ERIEWRTR. HEBORTMH K.
FHYEEEF,1978, FHHMEWRREHEEOREIRX BB R, PEP R MR G EWHFRFMT, 8 10
5,41—108 7. ¥ HRHE.
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EWE.FH®, 1984 HRMFAMINERGTIEARME-RREZEMEDLLHFHE. RN LERERREA-
KRERR,153—168 H., HMAR SR,

XFEAL,1982; WAWNEFRUAMEREAAZEHTRN . HRHAKEERMELE),121—166 K.

MEAL,1990: AXLE¥[R., BEXTHRME.

XMW XFAL K . 8%T,1984, THBRTERATRRCKBIEEROTR. RiETEWER,1(2:171—182,
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LARGE SPHEROIDAL CHLOROPHYTA FOSSILS FROM
DOUSHANTUO FORMATION PHOSPHORIC SEQUENCE
(LATE SINIAN),CENTRAL GUIZHOU,SOUTH CHINA

Xue Yao-song,Tang Tian-fu,Yu Cong-liu and Zhou Chuan-ming
(Nanjing Institute of Geology and Pal tology, Academia Sinica, Nanjing 210008)

Summary
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Spheroidal Chlorophyta fossils have been found from the Precambrian strata,of which
the oldest may be about 1 900 Ma,but the cells of these fossils are very small,usually from
n gm to gpproximateiy 30 pm in diameter (Liu Zhili, 1990;Schopf and Blacic,1971). Some
of the fossils,ranging from 30 um to 200 pym in diameter,were reported by Yin Leiming et
al.from the Late Sinian strata of Yizhang area,western Hubei (Yin Leiming and Li Zaip-
ing,1978;Yin Leiming,1987).

- Recently, the authors have got plentiful phosphate fossil bodies of acritarchs and
Chlorophyta by means of 20% acetic acid treatment from the phosphorous dolostones and
dolomitic phosphorites of the Upper Member of the Doushantuo Formation in Weng'an
County,and some sections of the spheroidal Chlorophyta fossils (such as Protosphaeridium
sp. A,P. sp.B and Eozygion sp. ) from the phosphoric,sandy dolostone and sandstones of
the Lower Member of the Yangshui Formation in Yangshui area of Kaiyang County,cen-
tral Guizhou (Text-figs. 1 and 2). These fossils are characteristically of large spheroids,
commonly more than 50 pum in cell’s diameter and from 500 pum to 1 200 um in size of the
colonies. Some species such as Parapandorina beidoushanensis and Megaclonophycus onustus
also occur in the phosphorite beds of the lower part of the Doushantuo Formation in
Baokang County,Hubei, while others such as M. onustus occur in the Meishucunian phos-
phoric strata (early Early Cambrian) in Yunnan,Guizhou and Shaanxi. In addition, Tetra-
phycus sp. can be frequently’ found in the phosphorites and dolomite matrixes;its cells
varying from 12 pum to 20 pm in diameter are larger than those described by Oehler
(1978). It is first referred to Chroococcaceae (?) by Oehler (1978), and regarded as
Chlorococcales by some others (Liu Zhili, 1982;Liu Xuexian et al. ,1984). Besides large
acritarch fossils, a great number of Rhodophyta thallophytes including their fragments
(Zhang Yun,1989),and a few of the skeletal fossils (Xue Yaosong et al. ,1992) coexist
with these Chlorophyta spheroidal fossils, altogether constituting a special biota with a
characteristic variety of organisms, high abundance and very large-diameter cells and
colonies. ’

These fossils had been mostly phosphatized as an important component of the phos-
phorites and phosphoric rocks,suggesting that they have played an important role in phos-
phogenesis. Based on detailed studies of the Doushantuo Formation phosphoric strata in
petrology and geochemistry,it is considered that heightening atmospheric temperature af-
ter the Nantuo Ice Age caused the rise of sea level,the extension of marine oxygenmini-
mum zone and the bresk of upwelling currents,bringing in abundant phosphorus and other
nutriments to shallow platform-margin regions,and thus leading to the rapid thriving of
plankton organisms,especially acritarchs and algae (Zhou Chuanming,1993,Master’s the-
sis). Therefore ,the Doushantuo age was not only an important phosphogenic stage,but al-

.80 an age indicating one of the most important organic expansion events in geological histo-
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The evidences of petrology and palaeontology suggest that the Upper (Purple Shale)
Member of Liu's Nantuo Formation (Liu Hongyun et al. ,1966) should be redelimitated as
the lower part of the Yangshui Formation corresponding to the Doushantuo Formation
(Text-fig. 2).

DESCRIPTION OF FOSSILS

All the fossils described here are large spheroids of new genus and new species be-

longing in Chlorophyta.

Class Chlorophyceae
Order Volvocales
Family Volvocaceae
Genus Parapandorina gen. nov.
Type species: Parapandorina raphospissa gen. et sp. nov.
Diagnosis : Spheroidal colony consisting of 4,8 or 16 cells, ranging from 480 pm to
1 200pm in diameter,with thin membrane but not presserved in a number of the bodied
specimens. Cells with thin walls but without individual gelatinous membranes, inversely
pyramidal or inversely oval,contracted inwards and put together,forming a colonial body
looking very much like a small football.
Etymology :From Pandorina Bory,1824,the resemblance.
Discussion :In the nature of the colonies this genus resembles the modern genus Pan-
dorina Bory and the fossil genus Pandorinopsis Liu,1982,but the specimens described here
consist mostly of 8 cells and are especially large in diameter.

Occurrence ;:Late Sinian,South China.

Parapandorina raphospissa gen. et sp. nov.
(P1. I ,figs. 1a,1b,2,3)

Diagnosis : Inversely-pyramidal cells closely inlaid with each other,becoming polygonal
in form on the surface of the colony. Colonial spheroids ranging from 700 pm to 1 200 pm
in diameter. Other characteristics the same as in genus.

Etymology : With reference to close sutures between the cells.

Type specimen : As illustrated in P1. I ,fig. la.

Discussion:In a small number of the speciments the sutures between the cells show
difference in clearness (P1. I ,fig2),suggesting a secondary cell division (7).

Distribution : Upper Member of Doushantuo Formation; Weng'an,Guizhou.
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Parapandorina beidoushanensis gen. et sp. nov.
(P1. 1 ,fig. 6;P1. 1 ,figs. 1,3—5b) ‘

Diagnosis : Sutures between inversely oval cells relatively broad (25—40pm),and thus
the cells appearing to be spherical on the surface of the colonial spheroids,ranging from
480 pm to 560 pm in diameter. Other characteristics the same as in genus.

Etymology : From Beidoushan the main peak of the fossiliferous locality.

Type specimen :As illustrated in P1. 1 ,fig. 1.

Distribution: Mainly Upper Member of Doushantuo Formation in Went'an, Guizhou

and also lower part of Doushantuo Formation in Baokang,Hubei.

Parapandorina beidoushanensis var. cylindrica gen. et sp. nov.
(P1. I ,fig. 2)

Diagnosis : Some of the 8 cells having changed into long-pointed forms gathering to-
gether toward one end and thus colony appearing to be a conical body of 850 um in length
and 720 pm in diameter. Other characteristics basically the same is in the preceding
species.

Etymology:From ”cylindrica” to show a variety of the preceding species.

Distribution ; Upper Member of Doushantuo Formation; Weng’an,Guizhou.

Genus Praviglobus gen. nov.
- Type species ; Praviglobus quadribullatus gen. et sp. nov.

Diagnosis : A few cells uneqal in form and size embracing and embedding each other to
constitute a subspheroidal colony,550—640 pm in size. Sutures between cells irregular.

Etymology : With reference to unequal,irregularly deformed cells.

Discussion:In the cells contracted inwards and inlaid with each other,the new genus is
similar to Parapandorina,but obviously different from the latter in the size and formation
of cells and irregular sutures.

Occurrence ; Late Sinian,South China,

Praviglobus quadribullatus gen. et sp. nov.
(P1. 1 ,figs,4a,4b)

Diagnosis; Four smaller cells embedded oppositely in a large cell,forming a convex-
spheroidal colony of 640X 550 um in size ;smaller cells rather high over the surface of large
cell ,about 50—80 pm. Cells likely having gelatinous membrane (?) which remains in the
close sutures. A considerable number of spherical,triangular or quadrilateral pores densely
distributed on the outer surface of colony, ranging from 5 pum to 20 um in diameter or

length of one side.

Etymology : With reference to 4 smaller cells embedded oppositely in a larger cell.
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Discussion:In the character of cells contracted inwards,this species is similar to Para-
pandorina raphospissa, but obviously different from the latter in the changeability and
porous texture of the cells. It seems that the 4 daughter cells are combined into a larger cell
embedded with o+her 4 remainder cells, and that the pores on the surface of colony are

" probably some where the flagella stretched out (?).
Distribution : Upper Member of Doushantuo Formation; Weng'an ,Guizhou.

Praviglobus ? dentisuturalis gen. et sp. nov.
(P1. 1 ,fig.5)

Diagnosis : Four irregular cells embracing and embedding each other in dentiform su-
tures into a spheroidal colony,about 570 pm in diameter,with psilate surface and without
gelatinous membrane to be preserved on the specimen.

Etymology : With reference to the dentiform sutures between the cells.

Discussion: In the deformed cells embracing and embedding each other into a
spheroidal colony,this form is analogous to Pré-vz'globus quadribullatus,but it is uncertain
to be referred to this genus because of the psilate surface without pores. Perhaps,it is a va-
riety of Parapandorina raphospissa consisting of 4 daughter cells (P1. I ,fig. 3)(?).

Distribution: Upper Member of Doushantuo Formation; Weng’an Guizhou. -

Genus Spiralicellula gen. nov.

Type species ; Spiralicellula bulbifera gen. et sp. nov.

Diagnosis :Eight filamentous cells (80—100 pm in diameter) spiraled rightwards into
masses to constitute a spheroidal colony ranging from 730 gm to 1 100 gm in diameter.
Each cell mass appearing contracted inwards and spherical on the surface of the spheroidal
colony. No gelatinous membrane seen on the specimens.

Etymology: With reference to the spiral daughter cells.

Discussion :In the inlaid pattern of 8 cell masses contracted inwards (as shown in P1.
I ,fig. 1b),this genus is analogous to Parapandorina beidoushanensis,except for the spiral
cells. It may be connectéd with Coccolithus,but the latter is unicellular and different from
the multicellular colony of the new genus.

Occurrence:Late Sinian,South China.

Spiralicellula bulbifera gen. et sp. nov.
(P1. I ,figs,1a,1b,2)
Diagnosis : The same as for genus.
Etymology : With reference to the spheroidal colony.
Type specimen:P1. I ,fig. 1a.

Distribution : Upper Member of Doushantuo Formation; Weng'an',Guizhou.
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Order Volvocales ? or Chlorococcales ?
Genus Megaclonophycus gen. nov.

Type species : Megaclonophycus onustus gen. et sp. nov.

Diagnosis : Unicellular spheroid and multicellular spheroidal colony. Individual cells
varying from about 50 pm to more than 330 pm in diameter,with transparent walls (5—10
pgm thick) and internal membranes (3—5 pm thick) ;finely granular inclusions present or
absent. Cellular materiz;l in larger cell often condensed and then phosphatized in early dia-
genesis jremainder space pore filled with quartz and/or dolomite. Spheroidal colonies rang-
ing from 650 pm to 960 pm in diameter,including hundreds of spheroidal daughter cells
ranging from 30 pm to 80 um in diameter ;cell’s walls thin and lacking individual sheaths.
Colonies having thin gelatinous membranes,occasionally with partly remaining walls,all of
which ,however,are not often preserved on the bodied specimens.

Etymology:From mega,large,and Clonophycus (Oehler,1977) Oehler, 1978,a genus
with similar formation and texture, which is ten times smaller in diameters of daughter ‘
. cells and colonies.

Discussion ; As the Holotype specimen of the type species,the multicellular colony con-
sists of hundreds of daughter cells ;the mother cell lacks wall or gelatinous membrane,but
the sections of some specimens appear to be the wall or/and membrane (P1. I ,fig. 4;P1.
V,fig. 2). A number of small,independent cells with psilate walls,ranging from 50pum to
200 pm in diameter,can be seen in the sandy samples after acid treatment and in the thin
sections of the rocks. It is considered that they are the younger nutrient cells from the
daughter cells of Megaclonophycus onustus disseminated in the reproductive period. This
new genus is obviously different from Clonophycus (Oehler,1977) Oehler, 1978, in wall
texture, number of daughter cells, size of colonies and cells, and model of disseminating
daughter cells.

Occurrence;Late Sinian—early Early Cambrian;South China.

Megaclonophycus onustus gen. et sp. nov.
(P1. X ,figs. 3a,3b,4;P1. N ,figs. 1a—63P1. V ,figs. 2,6—9)
1977 Archaeooides kuanchuanpuensis Qian,p. 269,pl. I ,fig. 24.
1984 Clonophycus inaequimagnus Wang et Luo,p. 157,p1. I ,fig. 3.
1989 Archaeooides cf. granulatus Qian et Bengtson,p. 135,Fig. 90-E.

Diagnesis : Spheroidal colony,ranging from 650 pm to 960 pm in diameter,formed by
hundreds of spheroidal daughter cells. Wall of mother cell thin (about 5 pm) and transpar-
ent,or partly to completely transformed into gelatinous membrane in a number of speci--
mens,which,however,are generally not preserved on the bodied specimens. Daughter cells

of each colony ranging from 30 pm to 40 pm,60 pm to 75 pm or 60 pm to 80 pm in diame-
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ter respecti'vely with psilate,thin walls but without sheaths,distributed densely and irreg-
ularly in mother cells. -

Etymology : With reference to hundreds of daughter cells densely flllmg in the mother
cell.

Type specimen ; As illustrated in P1. N ,figs,1a and 1b.

Discussion ; Clonophycus inaequimagnus Wang et Luo, 1984, from the Meishucunian
strata of Qingzhen County, Guizhou,is basically identical with our specimens, although
rather smaller in diameter (at most up to 144 pm),with daughter cells changing in a wider
range (determined from the thin section). The fossil discovered by Qian Yi under the nari.te
of Archaeooides cf. granulatus (see Qian and Bengtson,1989,p. 135,Fig. 90-E) is also very
similar to our specimens,and therefore both should be the same species. However, some
fossils or the genus Archaeooides Qian;1977,are similar to some of the acritarchs from the
Doushantuo Formation of Weng' an,suggestmg that the genus probably includes not only
one kind of microorganisms.

A number of small,psilate spheroids can be found in the sandy samples and thin sec-
tions (P1. N ,figs. 5 and 6;P1. V ,figs. 6 to 9)§they are very' much identical in form and
texture with the daughter cells of M. onustus. The type specimen of M. onustus is represen-
tative of this microorganism only in the mature period. The dissemination of the daughter
cells is through disappearance of the gelatinous membrane transformed from the wall (see
P1. V ,fig. 2) as in the members of Chlorococcales,but it is obviously different from that of
the genus Clonophycus through an opening or by rupturing of enclosure (Oehler,1978).

Distribution; Upper Member of Doushantuo Formation, Weng'an; lower part of

Doushantuo Formation ,Baokang ,Hubei;Meishucunian in Guizhou,Yunnan and Shaanxi.’

Order Chlorococcales
Family Chlorococcaceae
Genus Colossotetrahedrion gen. nov.

Type species ;: Colossotetrahedrion ovimpositum gen. et sp. nov.

Diagnosis : Four large speroidal cells closely stacked into a tetrahedral colony with or
without thin envelope. Cells.ranging from 335 pm to 550 pm in diameter, with walls but
without independent sheath-like membrane.

Etymology : With reference to the arrangement of cells as in Eotetrakedrion Schopf et
Blacic,1971,but the genus is tens of times larger than the latter in diameter.

Discussion: In the arrangement of cells, this genus is analogous to Eotetrahedrion
Schopf et Blacic,1971,but the latter shows much smaller cells in diameter and relatively
thicker sheath-like membrane. The spheroidal cells are also different from the cells of
Parapandorina which are contracted inwards in nature. Tﬁe mother cell of Protosphaeri-

dium densum reported by Liu Xuexian et al. (1984) from the Pre-sinian Jiudingshan For-
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mation of Suining ,northern Jiangsu,includes 4 daughter cells arranging in tetranedron,but
they are also much smaller in diameter as compared with our specimens.

Schopf and Blacic (1971) refer the genus Eotetrahedrion to Chlorophyta (?) or
Rhodophyta (?),while Liu Zhili (1982) regards it as Rhodophyta (?) or Phaeophyta (7).
Although a number of Rhodophyta fossils have been found in the Weng'an area (Zhang
Yun,1989),their prothalli are too small (in mm-size) to produce such quadripartite spores
in size as compared with our specimens. Based on the large cells and their arrangement pat-
tern,together with the general absence of a sheath-like membrane,it is considered that the
new genus might be a member of Chlorococcaceae.

Occurrence :Late Sinian,South China.

Colossotetrahedrion ovimpositum gen. et sp. nov.
(P1. V ,figs. 3,5)

Diagnosis: As for genus (in some of the specimens,however,the three cells at basic
level miéht contact in a plane or embed each other porbably due to process of
compression).

Etymology : With reference to the arrangement pattern of the cells like densely stacked
eggs.

Type specimen.P1. V ,fig. 5. ‘

Discussion: A section of Xenosphaera liantuoensis named by Yin Leiming (1987,P1.
23, fig. 8) shows the model of 3 large cells,100—125 pgm in diameter,stacking together -
closely. This species is very analogous to the specimen described in this paper;but other
fossils of this species,comprising 2 unequal cells or a spheroidal cell with a spherical open-
ing,are obviously different from it. Since these fossils have been referred to as the same
species ,they still remain an open question. The genus Xenosphaera probably includes vari-
ous members of Chlorococcales and even acritarchs.

Distribution : Upper Member of Doushantuo Formation; Weng'an,Guizhou.
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1a—3. Parapandorina raphospissa gen. et sp. nov.
la. Hologype, R85 :Z4-7;1b & la BRI K. 2,3. Paratype, R 5 .Z4-53 & Z4-88,
da,b. Praviglobus quadribullatus gen. et sp. nov.

.4a. Holotype , R#B8E :Zy-7:4b £ 4a HRTH K.

5. Praviglobus ? dentisuturalis gen. et sp. nov.
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706 i £ % # EuE

6. Parapandorina beidoushanensis § Y1
KBS . Zo-E L REAAT, BILRATHR, W, AFHRARY 100pm.

B I
1,3—5b. Parapandorina beidoushanensis gen. et sp. nov.
1,Holotype, R #85 . Z4-7. 3—5a. Paratype, R85 .:3 fl 5a B Z4-60,4 & Z4-88;5b & 5a B RFE K.

2. Parapandorina beidoushanensis var. cylindrica gen. et sp. nov.

Holotype, R&#&5 . Zy-7.

B
la—2. Spiralicellula bulbifera gen. et sp. nov.
la. Holotype , R85 : Zy-7:1b & 1a WRTB K, HH o RAKAMEAIBEE . 2. Paratype, RES:24-7;1 MR
EARKIEN.
3a—4. Megaclonophycus onustus gen. et sp. nov.
Paratype,3a. R 8 .Z4-8843b B 3a RYRMMK., 4. RET:Zs-Ey WH, ROITEH HILRELT EPHAR
£, 100um,
5. Protosphaeridium sp. A.
KRG Zp- 12, BMFHBKPNLHE, FKATR, W, LARE 4.
6. Protosphaeridium sp. B.
KRBT Zy-9, AL, BKATEN ELEDRAZE M LARE 4.
7. Eozygion sp.
KNS Zp- 1L, AL B RKATRENEXKCDE WA, LARE 4.

B N
la—6. Megaclonophycus onustus gen. et sp. nov.
1. Holotype , R 885 .Z4-741b B 1a BRI K. 2a—4. paratype, RM=.Z4-7;2b 2 2a HRIH K14 B—IREH
WiE, R AR TS, 5,6. M.onustus BBHENUERFREKNETHRARRT L, XRS5 2
Zy-9,6 B Zg-41,

B v
la,b. Megaclonophycus sp. A
KRBT :Zy-711b B la BRI K .
2. Megaclonophycus onustus Hi YV  REH W4 G HIE (W), KMEENREM., BT Zu-3, RNAEHE, TE
REEWMBE S MR AP HARA 100em,
3,5. Colossotetrahedrion ovimpositum gen. et sp. nov.
3. paratype;5. Holotype ; R8BS . ¥ & Zy-7.
4.  Megaclonopycus sp. B
RES.Zy-7.
6—9. Megaclonophycus onustus "E 1< B4 M LN T 7% A M RE 5 ) R N A D HE TR
6. RES . Zy-9 BAFHBMR A 100pm. 7. RES . Zy-8 A PHMARH 100um. 8. REE . Z4-6,9. RB T . Z4-10,E
I8 AR R 7,



