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EECMIERT U AERIEEN

KX &

(H L BHRE AP et B P78 BT PZe 710054)

et
(PEAER=ZHAR 7% 710069)

RE JEN G T KRR R A S R B RE L, AR5, Sm B AT = L e 26
T ZRM O RO SERN D A BRRE R MZIRE TR, HIELL Chenella HRE, J5H X R EE 4
KA Sinotubulites HARFRMEABHE G M ZLL cloudinids KK, ROERMAAEIRCH 1L A1, 200
R » X T AR TC 22 B I AR 2 A4 7 S s ) 3 AL O 1) LA B0 S [ A — S AR R I AT e s 5 9
KA HRAC R SN, FER L 2 WEW RIgR IR R,

%R

Lo

74 7 5 e 7R B 2 LU AR MR e o S Y
RET AR A ZH AR R,
PR E IR, XA AR R 5
FER MM I Z 128 M a R A B & T
HETA N 1 sy L,

BAtaD 70 SRR AT HAGK 40 5 ¥ (Nama
Group) ' B K K M & 7c b &1 Cloudina DA 3k
(Germs, 1972a.b) . ARAEALE r [ 075 Uk 25 3 X AT 52
HAE Sy B (BRI A £, 1977 BRf 3. BR12
JeRA R, 1981) % M Shackleton VK{[[X? Tay-
lor 41 (Yochelson and Stump, 1977) 2 F§ Corumba
# Tamengo 2 (Hahn and Pflug. 1985; Zaine and
Fairchild, 1987) #& V4 & Sonora PH It La Cienega
# (McMenamin, 1985) 3 [& i 1 48 J& I JH 28 &6
White Inyo LI#K? Reed Dolomite (Taylor, 1986)
r B P T RAT S A AR L B (5K R By 19865 5K S
5%, 1992) £ [E N AEIE M Esmeralda £ AN F) 18
JEMZR S White Inyo LK Deep Spring éﬂ(Signor,
Mount and Onken> 1987) P A Cijara 2 B

Wk B 87, 2000-02-10

Hrfenkit mRLEYEE BRI T

Olistostroma B¢ (Palacios » 1989) [l & Huqf #f Ara
2 (Coway Morris: Mattes and Chen, 1990) %1 ZHf
£ Arroyo del Soldado #f (Gaucher and Sprecher-
mann, 1999) %54 ORI E 7oA HH B>
A LA Bk, 7 R B DA REN T
FERG (HLE R TARTTE &y LAk, il
IE TEAA ZERE FTRE B 7 e AU S L = 5 L
A R4 bR & (Grant, 19905 Conway Morris et al-
1990; $h T2, 1994) |

O NS S S RS

FR AR R TeA IS 2 TR
THRB SRR L — T s R LR 5
By b e BER AR AL AT Protolagenas Sicylagena
FIBRIR FAR . ARIRFEAL A3, SRR S
Gaojiashania, Ninggiangella 534, EFE= K 1L
PR OGRS (B a2 8 e RS
JEFPRY 8020), AT TR IR B AR FE X HL i &
VB E 2 Z B A% B 5T B S a5 Mt AT
TRERRIY G BIREREMZERETR, £
JRETER A E B E R BYEE &4,

CER FREE SRS (No- 4977208 1) RN D 75 i 5 4E A A LI & R BT H
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(S Writt S AR TOH . BT 2 R A BEIR

BHEETRE. L Chenella M. HEHiRH 4
Fhfn 1 KEFP. Chenella laevis Zhang et al-, 1992
(I L. & 5). C- canaliculata Zhang et al-, 1992
(R 1. & 4). C- costata Zhang et al-, 1992, C.
reqularis Zhang et Hua (4 1-4: &R 1. & 13).7
C- sp- . ZIAAFAER AA Ry BLREE IR RIFE
RECRFERAE RS i oA HE R B LRk bn
AR Wi IE . SNRIE DG B4 1 4mm, R
K 9= 25mm, EREN G BERR S A . %K
WA LAE BESNSU A To M I FEA TR o7

EEBEXEWE. UL Sinotubulites WRFE, £
JRTEREFATE G A A (B F IR ORI
P 1 (B AT R 2 B ) . B
PEEDC I SMEER T WA FIE SR St SUififk s
FEC ARG /0N 2 T I AR 2 A8 AR K Al 8 1) S0 B
HIFRIE G0 AT R BRI PR, M1
BRI W) /NSRS B, X SR T LU i £
Z )7 BRSO RR A FEE PR B B TEE RN
T A s, R T DL B 2 2 5 o
i 2 B SR S R 2R T E S H
BTE (0 = )R] BRAR /DN 55— A K s 22 2 BE R A
B ANE I = B ILIRBER < R AR TR 2 A
BEWTEIE S 2732, B R — 8 R b AN A #R o

il 1

iR, BNz feac#iids 2 8 3 #. Sinotubu-
lites baimatuoensis Chen, Chen et Qian, 1981, §.
cienegensis McMenamin. 1985 ([& jix 1. & 10),
Qinella levis Zhang: Li et Deng. 1992 (R 1. [& 7.
11,12,19),

BHESNEMZE. ZL) coudinids HIREMEK
Ui 1 GRS A U R HEAIR SATE R R 2
ZRREHEGAXL. A Germs (1972a) fiiE T
UK HED A S RERY A e A A LAk Bl SEAE EL TS VE HE
oF BTRRAE | BT 2 45 3t R STl 28 HUZ (AN BIA N B T
FERG) PRI, Berg T 5m i X 2L
AMYFEE BMED, R R (RN LAY
Cloudina F1 Conotubus 5t 2 J& 13 Fh. Cloudina
sinensis Zhang, Li et Dong, C. lijiagouensis; C-
sp-A; C- sp-B, C- sp-C; Conotubus hemiannula~
tus Zhang et Lin, C- gaojiashanensis Zhang et Lin,
C- mimicus Zhang et Lin. C. impolitus Zhang et
Lin, C- hamatus Zhang, C- cephalotus Zhang: C-
adpressus Zhang, C- varius Zhang. Li et Dong( 5§
K55, 1992)

Cloudina FoiA¥ y LR, KRR, B —E
JE BRI i, R A4 B g A R R T
wRAl . T ARNRTT , 4 2 o FERR B,

TR O B SHE(HAIR 1 mm)
The morphological attributes of tubular fossils

1.2. Sinotubulites cienegensis MeMenamen: 3. Qinella levis Zhang.Li et Dongs

4. Chenella reqularis Zhang et Hua
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22K 0.270.6 mm, HKEAEH 1.6 mm. RIFK
69 mm, ERREIE HNAKE AHHHE
R AR I, FRARGUE AT PAT B B
5, AREBRAGU R RS HES 5 & A AR
ZBR (HHE 2), 7R Z R RAREE, O S Ay
BHEE G (R 3-A), YU &R TREAT
4G FR SO SRR BE I UL EE , J0REAE
B EREDE I 532 50 RE 2 HEIR RS R R IR
S HIRRTEREARIE RN IF Z AT SRR A
REREIFREL, RFRTBR A FRE0sh, ib BBy B
APRPRISES . EEUHIRE A, 2R BoLse, 8 —
TR A 223 Fh ol /N B8 JRCER R 58 5 1T G 4 TR T 2 ol
FiPAE RO B2 A My R RR ER AL BT TR I, FERE T T =, 22
JZBE B Seat R 70 sl [ R 3L BE AR RE S Al
DA — MU B AL RE 7 55— B SR B4 /2 Tl 8]
B A Y [a] BRAR A (H 18T 2°9) , i O BT T R 25 2
A% RV (] A HOAN [ S 5 A R 1 2 25 th A2
PEIEH; . (B RHY SMR H A _E 2 [ 2 s R
EFEATL A a0 AR € W FLE S Ca S 1002
(b 644) 5 JRA8 €0 08 55 RE AL BR IR 2R it (Ca
54.3%,Si # 4.8%,P K 40.9%),

XT Cloudina W1VAJR, AV 2 5 HEE L,

Germs (1972) ##J@ BB B H N Cribriocyathea
Vologdia 1961 (44), ? Pterocyathida Jankouskas
1965(H).? Vologdinophyllidae Radugin 1964 (%} ),
FHINNE T2 (serpulids) FTREB AR KR, A
AT AR 5 AR R HEAT HL AR (HL Hill (1972) 90
TEAFEAT 2R, XD BUE R Glaessner
(1976) prikm]. [ B fth ik — 2542t Cribricyatheans
5 Cloudina 58 2 7] LL5 JE /v 2K ) 2 B2 (Poly-
chates) fH X} L, X1 Hahn #71 Pflug(1985))rw P15t
THEZBARG R R, H L Cloudinidae 7, Con-
way Morris 5 (1990) 11 %% [d] iX — M s, Grant
(1990) WAy Cloudina J& 5 i 504 o5 B8 va 5 ) 28
A,

EEIFEREI Cloudina sp- A(FEK 2-7;
R, &L, 6) DR P9 B A (8] I LAY Bk A Y
K Cloudina W T I A3 C- lijiagouensis (1
Pl 2-9; IR T, & 3) M iR AR e 157 0 748
HZEATEINS ;s Cloudina sinensis (1 2-4, FERR 1,
K2, 17 IS IS Cloudina M BHEE S AEK
J73s BHARAEE W 514 S B4 258 vy 20 L 2R AR T I AR
B ER XA %A AR S0 IR 2Ry
R BoR SR T REAAE — BRI RER R

i5& 2 Cloudinids JEAS4FAE
Morphological characteristics of cloudinids

1=6. Cloudina sinensis; 7- C- sp-A: 8.C- sp- B; 9. C. lijiagouensis;10. C. sp-C-
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Conotubus . HE FEAIR, HE(H A S Hh 224
i, R AREE B G NG5 JANTTH [ 2 2R
P TPAT SRR RL S AR ] S LR ;
Z )R BETE R PRI TH T R K AEAS — TR AR R
IR G ER S R T TT R SAS [R] O A (B 5
& EFEMEZ T b 42 8 R OR A7 A mT Loy
HEH B A EIE. B B2 I0UE. 3 E HE IR
S QUM RE - I TET M 11 T 2 42 flo 2 1 1
A GUIANE . ZH b A A TE D i R AT A W 2%
B LR S PRBER AR W i ik Tl 3 (BT
Tt PO, B —RFIRILGE Conotubus 7]
BRY A FE I A AR 3 R R A T IR 28 8Kt — A
AR /N AR, S BERERR A IR A= X Fh B ]
QAT 273 (KRR, 8] 16),

Conotubus 1) &HEE A X EW B Cloudina,
B A ZAAE— B RGO R . (HHETE MR
WER HA R R Z 7 SRR A B #)
W B Ry R, P T IR A A RS
R TTERE

RIXE 5T A KB Cloudina 1 Sinotubulites
SR XA N ANE B 55101, M Germs (1972) 4
i Cloudina ¥ MRz # 55 (1981) #57.AY Sinotubn-
lives J& WA VFZ XMRP KM E R 5IRIE. W
1975 22 L HAE h EH & B BYe K I se A 4
BWEN © Cloudina sp- (FRindk . E XM, 1977),
A TEAY S R AT K22 BEJS BB E N Sino-
tubulites Chen, Chen et Qian 1981 ([f & 3k 5%,
1981) s 55 )\ Glaessner (1984)A Cloudina hartman-
nae Germs fff & & H, & C A REZEH X4ty
HAE AT TR Grant (1990) FHTHFSE 1 40K LLIL4Y
HLEER) Cloudina 5 FEIEE T Cloudina KA %47
NFAFFIESS, b ETEESLH) Cloudina FEJEME &
JER VIR — AE R 7T BE 1) 4R R HEES ) 25 A8 RF AL (1
€l 3B) VENERAIEAERAFE, BE NN ZEE
i) Cloudina & 1IN ) FH-D) T 7o BE R BURFIE Y 1%
file, X2 XA AE BRI & E BARYE A 2. Hit
BXR. HERNAESERFEHE . A IRET
RISLPRARAS , PR T 58X Cloudina A1 Sinotubu~
lives J4A=, ME B R TE S VE M, X1 . 3% ] IR 1y
EARARRE R B SLRARAS, BTzl R0 35,
B AR,

FenME 98 002, ITRAEVF 29 Fe i 7okt
ERBERER RN (E R, B 14,18, 19),

>
S

NER i

HEFEREIE B 50 28 S HAEE0 AL R O AR D Ao
BT

HHE 3 BRVET 5 Cloudina(A) 5 Grant (1990) Cloudina(B)5%
Ho 3 3 T LR AR
The comparison of Cloudina(A) in Ninggiang, Shaanxi and the

reconstruction sketch of Cloudina (B)in Grant (1990)

3 B X

L 5 R R AE R 2, T A7 AL
J iz PR AR s EATA W RE 54 ORI 5 A
L) Ediacaran 34 #E B8 H- 2 57 3K B R T
wre A B EARE i TR TR
FIFHI) LER, 6 AT AR N R T v 20 W 3 b 2 X
FeA) B 445 (Conway Morris et al-» 19905 Grant,
1990; FpTHE.1994)

2. BRVE T IR X R H R R R R ELTIZ
7 R A A A SR AR T Y B A A
WA B AR ERR R TEERTRER
B AE—ERRE LU T AT R 5 FER L R
RSN FER L Z MR A g & R4
“GeR AR LA (K% 5345 1992: 47
T4, 1993), gk IR SCHALIRSRAIE TR

3. AWy se (BARIR A s R A iR B
BEFIRAE R J5 A= 3h )55 ) O B2 A= s AL s
b RE R, J5 AR Sh ) R R ) R R B
WA A Y A B /R BERE L (fhk
w1992 PR FE, 19935 T D5, 1994) | {HAEYH 5T
HEALHY A6 5 LA S B I B B A A0 2 A 15 A8 2 A ik
GRS 1987) . HRETRATA Ul 2 LU/ efefa
Fe B B AL A Y KR B R 3 R FE R 28 Y kS
UG A=W Fe AL R AEAEBE A K2 643 Ma RS . B
ATFER LI (HR 24 Hh KT 5% (00) 30 o S (D4 °F- (2.
B3 Z S 1987) | FRE TR
7 LA T R A W B (T 95 &5 1992,/1996 B 36
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%:,1991,1992,1993,1994) ¥k AW BE(HEIGE %,
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Summary

The advent of organisms with skeletons was long
considered to have occurred in the lowermost Cambri-
an- Germs ( 1992) described the first Precambrian
skeletal fossil Cloudina from the Nama Group of
Namibia- Since then, similar fossil assemblages have
been found in Upper Vendian sequences of Argentina
(Yochelson and Herrea; 1974), China (Chen and
Wang: 1977: Chen et al-. 1981: Zhang, 1986;
Zhang et al-, 1992), Antarctica ( Yochelson and
Stump, 1977), Brazil (Hahn and Pflug, 1985; Zaine
and Fairchild, 1987 ),
1985).North-America (Taylor- 1986 Signor et al -,

Mexico ( McMenamin

1987), Spain(Palacios, 1989), Middle East (Conway
Morris et al-» 1990) and Uruguay ( Gaucher and
Sprechermann, 1999), and as important as the Edi~
acaran Fauna, they have potential significance in the
subdivision of the terminal Proterozoic and in the
study of early evolution of animals; and to some ex-
tent in disclosing the mystery of the “Starting Point”
and primary stage of the earliest bioskeletonization-
Highly variable and delicately preserved. the
tubular shell fossil assemblage in Gaojiashan section of
Sinian Dengying Formation in Ningqiang, Shaanxi
can be subdivided into two types in morphology,
namely, single-layered tubular shell, represented by
Chenella; and multi-layered fossils including column-

in‘column _ structures . and. cone inTcone  structures,
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represented by Sinotubulites and cloudinids respec-
tively -

Chenella, straight or slightly curved cylindrical
structure generally smooth on the external wall, and
rarely bear longitudinal sculpture- 1—4 mm in diam-
eterr and 9725 mm in preserved length. Four
species have been established mainly based on the
sculptures on their outer wall; i- e Chenella laevis
Zhang et al-,1992, C. canaliculata Zhang et al-
1992, C. costata Zhang et al- 1992 and C- requ”
laris sp-nov- Zhang et Hua-

Sinotubulites, nearly cylindrical structure, with
thick wall and prominent irreqular surface ornaments
including longitudinal sculptures and annulations-
Two genus and three species have been erected,
namely. Sinotubulites baimatuocensis Chen, Chen et

Qian. 1981, S. cienegensis McMenamin. 1985;

B R 5 AR

B A AR A SRAFAE [ L SRRV 2 R B R, LR I [
4,5,8,13, 16 fiy 7 # g B VG T 5B A L, HoR M SE ISR, L
A By ERBST AR R LE,

IR T

1. Cloudinasp- A
WAL X561 05,0236

2,17. Cloudina sinensis Zhang, Li et Dong> 1992
2. AR, X39; 0=, 0585;
17, T, X 90; %ip &, 4379,

3. Cloudina lijiagouensis Zhang: Li et Dong. 1992
AW, X 45 Bip =, 9235

4. Chenella canaliculata Zhang: Li et Dong. 1992
Holotype, X4; #id% .GHF9-2E,

5. Chenella laevis Zhang, Li et Dong- 1992
Paratype, X4; g5 .GNF11-2-79

6. Cloudina sp-
I, X 270; BiE 8, 99311,

Qinella levis Zhang, Li et Deng, 1992.

Cloudinids, straight to sinuous conical tubes of
possible conemin“cone structure, with the initial part
closed and terminal part opened, multiple walls nearly
parallel to each other. and somewhat oblique to the
long axis intersecting with the inner wall to form a
common wall- Conotubular fossils in this biota are
quite diversified. and only Cloudina and Conotubus
are discussed in the paper- Following is the list of
species ascribed to cloudinids: Cloudina sinensis

Zhang: Li et Dong, C-
C- sp- B, C- sp- C-, Conotubus hemiannulatus

lijiagouensism, C- sp- A,

Zhang et Lin, C- gaojiashanensis Zhang et Lin, C-
mimicus Zhang et Lin; C- impolitus Zhang et Lin;
C- hamatus Zhang, C- cephalotus Zhang, C- ad-

pressus Zhang, C- wvarius Zhang, Li et Dong-

7, 11, 12, 19. Qinella levis Zhang. Li et Dong. 1992
7. R, X13;0604;
11,12, {u#R, X8.6; %25 ,0599;
19, [& 7 R, m A g,
8. Conotubus hemiannulatus Zhang, Li et Dong; 1992
BT, X8.6: Fif5.0599,
9, 14,18. Cloudina sp-
0. W IR X 195 898 5, 4370;
4. 2 18 i 7e B A REmOR:
18. O 9 p5e BE R JR B K 7R BT B4
10." Sinotubulites cienegensis Mcmenamin, 1985
MR, X125 B0 . 0643,
13. Chenella reqularis Zhang et Hua
Holotype, X 16; %145, 0605,
15. Cloudina sp-
WRL. X27: Big 0550,
16. Conotubus sp-

FhrA KA L X1 5825 XG30,



