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Fig. 1 Location and geological background of the sedimentary profile of

the Cambrian Taozichong Formation in Qingzhen, Guizhou
(a) B S TRC A b DX ) 3 B G IR (& A A58 R 45,2007 ) 5 (b) S I ARk i 2 X sl i 5 P81 (183 Luo Chaokun et al. , 2022)

(a) Tectonic unit map of the central Guizhou uplift region and the study area ( modified from Niu Xinsheng et al. , 2007) ; (b) regional geological

map of Taozichong, Qingzhen, Guizhou Province ( modified from Luo Chaokun et al. , 2022)

PR B IR S AR SR W) 5 R IS A S B WL A ( Gehling
et al., 2000; Droser et al., 2006; MacGabhann,
2007 ; Grazhdankin, 2014; Liu et al. , 2015) ., TMiB#
BRI 3 H X i & B 5 Aspidella FH 3% (17 25
T M HEATIR AT, H R BIREE ) 1) EDYR 2 i
R ARG R A A A 0 ) [T 2 B LSRR
L8 A T] (Gehling et al. , 2000; Peterson et
al. , 2003 ; Grazhdankin et al. , 2008 ; Tarhan et al. ,
2010, 2015; Narbonne et al. , 2014; Narbonne et
al., 2014; FE 45, 2014; Moczydlowska et al. ,
2016; Pang Ke et al. , 2021) .,

FATAE ST MIE B IE R B 7 v 4R B Rk B
o K TIES S SR A e — R ARG BR
e g RN MR A R AE B 5 28, 3R e I A
WRE 22k, BA Aspidella R A6 A ) A LR AE
( Gehling et al. , 2000; Tarhan et al. , 2015) , 7 H:

IR Aspidella WIFRUR of. Aspidella , 3% j2 7 421G FE
VS YL NE BV € TR IR S il S VAGEL R /N RIS
— WY ALY 1 4 MR R B A A A N ]
AT . BRI ZAh , ATEAERE T v 2H T #R Y
ks A & BT BEVE I Shaanxilithes 1L A7, X
2 A 1 35 3 S R 20 OR B A= Wk A (AR ik A
2004 ; Zhou Chuanming et al. , 2019; Pang Ke et al. ,
2021; Wang Xin et al. , 2021) . [A] B}, Mao Tie &5
(2014) 7TETE LBk 7 v A T B8 R BLE & /o sh 1k
AR LA ER 8°C MUEBI S, IETERE
A PRIER L AT MR R 5 — %% . ULWITEEERk 7 oh
TR of. Aspidella S50 R hi R A Yifb A 1647
sk 1 R RIRER” X — IR E B kg
AL AR S et RS 2277305 04 LR AR N
45K I RE S WX R AR Y4l b T REREDTAR LR
JCA R P ek AR 1) 77 3 ( MacGabhann , 2007 ; Tarhan
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Fig. 2 Stratigraphic column map and lithology association of the Cambrian Taozichong Formation in Qingzhen, Guizhou
(a) BFSE X 2 HARE, LUK _E of. Aspidella  Sphenothallus  Shaanxilithes F/NFESIMIAL AT B 72 AL B (/NFE S A 7 B4 % 61 C
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(a) stratigraphic column map of the study area, and the location of cf. Aspidella, Sphenothallus, Shaanxilithes and small shell fossils on the section

(both the production horizon of small shell fossils and the negative drift location of 8" C are from Mao Tie et al. , 2014). (b) fine-grained dolostone

of the Dengying Formation; (c) bioclastic phosphorite of the Taozichong Formation; (d) banded argillaceous, siliceous, and phosphorous dolostone

of the Taozichong Formation; (e) horizontal stratification and wart structure of siliceous dolostone of the Taozichong Formation; (f) thin-layered

siliceous rock of the Taozichong Formation; (g) black shale of the Niutitang Formation

et al., 2010) , TXF 35 R P72l 2B o+ 19 A
MRS IHEGY, IE R R R —JE R
A EN RS REE, THEE Y 2 e R B
( Gehling et al., 2000; 2006 ;
Laflamme et al. , 2010; Tarhan et al. , 2010, 2015;
Srivastava, 2012; , 2014,
Moczydlowska et al. , 2016) , FETF It , A SO 57 MM 3
FIER AT 0P of. Aspidella 3 RAA B PRAEIE
& IR RAE S DT AT T OESE, BAES AT cf.
Aspidella W) 5 HE 2 RE, LU CHAEFER &R
HoZ RS TSR RE T of. Aspidella |73
IR I BRI 2 S5 A TE 1 B 7, X RIS
B -R R e A o e AR r FE R R MR AR 3
MRERESL A S, - FE el A R R AR )
HEALHRE | E R R 20 —FE Al i U A Y A
BRGE, B RAD Bl R h a2 —FE el i P 1)
AR H B AT UOR SR AL T
1 BT 5

SN TR Tl L () T T A
“EAhE " B 2% (Mao Tie et al. , 2014 ; #5643 5%,
2017;Gao Lei et al. , 2023) , K& KA« R
T (R AR 4, 2007 5 XRHT 4, 2010 4 4 #, 2013)
AREiEHE,“BhER” S Ly T E e S
(A A 45, 2007 5 X B 45, 20105 B 43 57, 2013 Luo
Chaokun et al. , 2022) , 1758 Al A A IR 209 A1) oty
b AN B DAy A T ] Y A A — 0 5 AR B PR e )
31 ( Chen Jiyan et al. , 2013;Mao Tie et al. , 2014;
B, 2015; J& 57E Mk 4E, 2019; Xing Jieqi et al.
2021;Gao Lei et al. , 2024) , ZX AH—FEDH= A .
WA R AE PR A 3 VAR L Z (1B 2) (OTF-#
%45 1984 ; Chen Jiyan et al. , 2013;Mao Tie et al. ,
2014 ; B4k 45, 2015 ; ¥ Hii 45 55, 20175 J& va bk 55
2019) . WFFEIX FEALHE bl KRG AT 2 4 g
BERFERAM T I (455 2 G ishr) MFER R
A-BEYEA (ALY 22505 ) #h)2 (K] 2a) (EAL#HE
51984 BEREAN S5, 2002 ; 42 L4 2004 ; Mao Tie et
al. , 2014; BELLE 2015, MHR 445 ,2017)

Droser et al.,

Narbonne et al.

ST DX BOR ARSI T S SR AT S AL B Sk 1
KL o FKF R B8 2b) o BT & s
RIEFER T 50 m( & 2a) , A F i L FZUOR A AR
BUEYIR B #EHCE (8 20) Bib Bt ik Ca (K
2f) BERIBEYUS  SREREDTE (K 2d) K2R
RIERE (Kl 2e), J&E T IRAEIREE (Mao Tie et
al. , 2014) , K3 S8 55, LA T JR B 10 FH BR 55 R
F (A 58K 3h ST IR ( Mao Tie et al. , 2014)
T T 1 4 B 3 4 = A — B BUE HOR i SR T
#7OKFEBER (F2e) .

2 PR

A SCHTREFE AT AR AS 4R F 520N ek
FMeT i AL E (8 2) . SR A R IR
Sphenothallus AT IRAFAENE F w4 T 0 1 28 (0 fk
R BEVE W Shaanxilithes tX A7 5 7E Bk 7 v 4H
AR AR TS b (18] 2a) , FFHTR CorelDRAW
BAEXS R AT HERRBC T, A SCRF e 1 A Ak
B g S AT SR A A st

/NRUSE [ bR A ] Leica-M250C Fil Leica-
DVM6 il J GE A4, R R AR Al ] Je g
FABL(D7000) 1 4%, ] Leica-DVM6 = 4 i (53
RS A 1) = 4E LI 5, A HITACHI-
SU8010 #9 ## M 5% ( Scanning Electron Microscope,
SEM) 168 i 1% ( Energy Dispersive Spectrometer,
EDS) %A A7 #EAT WO 25 W5 F0 OMLAL 27 53 #r
1E SEM—EDS 12 22 il , 76 4 i 3% 1f0 W _E — J= 3
G AARER BT WAL R 40 XS 2ok dh AT
S 4% #7 ( X-Ray Diffraction, XRD ), fifi i {¥ 2% Ky
PANalytical B. V. Empyrean % X T3 57 5543,
ST AAER : Cu Ko $E,45 kV TAEHLFR 40 mA TAE
FHL , 8°/min FI4H 20 () YA 6° ~70°, FI| F
Jade 6.0 HAFXS T ZH Y AHBEAT PUNFISEE . WAL
JRAE SEM—EDS Fl XRD 4387 TAFE 578 53 MR 27 ik
170 WA, oA R B0 12 o3 A e v B R
B L ER T A BT T R R fh 2 [ 5% T S 6 == F
47,8 ] LabRAM HR Evolution Fl i # 20 i 4 %%
(NA 0.25) il 2= 18] o e 38 17 50 =635 0 4
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Fig. 3 The preserved forms of cf. Aspidella in the siliceous rocks of the Cambrian Taozichong Formation in Qingzhen, Guizhou
(a)—(f)cf. Aspidella V7 HES Y LA R]C [R50 F0 v O ™ S RRAE, A6 43 45 - QA-R-02, QA-R-03, QA-R-10, QA-R-13, QA-R-15, QA-R-17;
(g)—(1)ef. Aspidella W HTRATE 2C LA [F]Co IR FRE SR hC M R RRAE , A6 47 25 : QA-1-01, QA-1-03 , QA-1-05, QA-1-08 , QA-1-16, QA-I-19
(a)—(f) Relief castings of cf. Aspidella are characterized by concentric rings and central bulges, Nos. : QA-R-02, QA-R-03, QA-R-10, QA-R-
13, QA-R-15, QA-R-17; (g—1) the mould of cf. Aspidella is characterized by concentric ring folds and central depressions, Nos. ; QA-1-01, QA-
1-03, QA-1-05, QA-I1-08, QA-I-16, QA-I-19
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532 nm WOCREE , VIRLAHN 25 mW B PICREE, 3.1 cf. Aspidella F27SHFE

RRUCHFEE 20 s Vel {4048 Aspidella T AT SAPEN o T
A R AR IEE B & (HIF 5 18 2 — e B

3 4




2 mm

= & (mm)

2 mm

i )% (mm)

125 (mm)

i % (mm)

B2 (mm)

2 mm

= [ (mm)

P (mm)

¥ (mm)

2 mm

i [% (mm)

B2 (mm)

.2 mm

= 2 (mm)

Wi (mm)

Bl 4 SN EOER R T 0 ALRETCE 1 of. Aspidella TEARTEATH) = HELEH ]

Fig. 4 The 3D morphological structure of cf. Aspidella preserved in the siliceous rock of the Cambrian Taozichong Formation

in Qingzhen, Guizhou
(a)—(c)cf. Aspidella T7HEREHI DAL BIPRFTHON 2 0 FRAE A6 A1 955 - QA-R-02,QA-R-10, QA-R-15; (d) —(f) of. Aspidella 1Y
M1 BB 2 L] [P AR A A O [T B S RRAIE , 1645 205 < QA-1-05, QA-1-19, QA-1-03
(a)—/(c) Relief castings of cf. Aspidella are characterized by concentric rings and central bulges, Nos. : QA-R-02, QA-R-10, QA-R-15; (d)

—({) the mould of cf. Aspidella is characterized by concentric ring folds and central depressions, Nos. : QA-I-05, QA-I-19, QA-1-03

AR A (Billings, 1872), HIE ™ B A8 fb 48 K
(Gehling et al. , 2000; MacGabhann, 2007; Tarhan
et al. , 2015) , BR T Fr A Aspidella 3245 09 1R £ T2 4K
Ab HARFIR D 25 R A0 A 45 [R]0 B BF | b e e |
Hh LTI, D HR O i 1] SR S 0 T IR R A, B
HATAE ZE T A S5 0 O LU 4B 25 B IR A7
(Peterson et al. , 2003; Grazhdankin et al. , 2008;
Tarhan et al. , 2010, 2015; Narbonne et al. , 2014;

Pang Ke et al. , 2021) , J5%H of. Aspidella ftA7 2R
TES MR PR —FER AT o2 AR R AR BT
o RAT R LATR] G 3R v sk g (AT 3a—f) MR
(& 3g—1) FRAER B, FRSREAS Y B AR I8 3 7R
5 mm A1 10 mm Z[8] (& 3), ™ A3 B 1) & B T
0.6 mm fl 1.7 mm Z[A] (K 4), XLL7RHERITE i
JEJZ G TT bR, I 1m] v 18] 52 30 [0 AR B A
KL BT e S & (B 3) . BAFEAR
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Fig. 5 Fossils from the Cambrian Taozichong Formation in Qingzhen, Guizhou
(a)—(c) REBTA P E B Sphenothallus , SESHANIC , ZEHTRAN , MAAHXT B, L 03 534K, 641 % %5 QSP-R-01, QSP-R-04, QSP-R-05 ;
(d)—(f) EBEREITCE D1 Shaanxilithes fAT PRI A BB (L JCW] IS, (LA 45 : QSH-1-01, QSH-1-02
(a)—(c) Sphenothallus fossils in siliceous rocks, QSP-R-01, QSP-R-04, QSP-R-05. The theca of Sphenothallus are slender, very gradually

tapered, and individuals are relatively straight, with a low rate of apertural expansion; (d)—(e) Shaanxilithes fossils in phosphorous siliceous

rocks, QSH-I-01, QSH-I-02. Individuals can overlap each other, but there is no obvious interpenetration phenomena

BA 5~10 DBrks)2, 52 0978 A2 ETE 0. 05 mm
0.3 mm Z[H] (& 4),

T of. Aspidella $5ARACA T REARRAT 5E 4,
BT 21 Je ) UL 3 ] — lﬂﬁﬁﬂiﬂgﬂwﬁ’%ﬂﬂéﬂlﬂ
JRENBE (BT 3) o i DL A 3 3% 2 5 v B OE (1) AR
??%ﬁ@ﬂ%??%ﬁ%ﬁ*ﬁﬁﬁﬁt%i&%%ﬁ%ﬁ( K
3), XU of. Aspidella VF R 1R £ 4A TOHR 4138 18 (1)
TEMESE B R AR S b (P 3) 3 W A UL Y
TR PRI | PRI ORAF T Rk B B S 407y, 4
FE G SRR ARTE 2 DA A A B A ) AT 8y
fit o (HRZIF AR WA TER A B A2+

s 2R (18 3 K 4)
3.2 AMARHE
FEIH-JE H Sphenothallus ( #5 2 Fl . Sphenothallus
taijiangensis ) (Zhu Maoyan et al. , 2000) 5 & T | g
Y], 5 R TE ST M E Rk v A Rk A D
[l JZ (K 5a—c) , BEESANK BT L 40, SAAE
XEL, LY kAL, K 8~18 mm, FE 1.0~ 1.8
mm, [ 2°~10°, ERED ) 3G JE M, ToRE )
REC, HETRMEE AR B AR, AW L
Sphenothallus f¥. 415 5 Y14~ B Y 24 ( Zhu Maoyan et
1., 2000) Bt 42 38 19 A6 A7 76 ]S RO 25 1Ak 4
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L, Sphenothallus Je& v A= AR AH b JZ b it B PE 43
A, KR HA — R IR A oA 2 9
20 B [ 5 7E LIS 1Y 450 B & ( Chang Shan et al. |
2018) , [Al i}, Sphenothallus 72 B 7= A= A= W1 5 4k
HHRERI SN Z — , RERETE B A PRI T A4 ( Fatka
et al. , 2013)

(], Bk 2T S 0 ek S i B b R I Bk
VU3 Shaanxilithes LA F I N EADR(F 5d, e) , A
IR, 2 2~3 mm , FRIHATVF 2 % AR AR ()
BE, — A — ZeAir R Y 58 B B A PR AR UE %
IR e A, PR A8 S, KA — B AR A
Bymk, AR AT E &5 B B mm %,
AENGE X Shaanxilithes IR AWFSE, HEBR T Hoh
A A B Sh B T RE , OF 5 BLAE S TR
RIET AT IR S22 L, B Shaanilithes 53254 R
WY 2N, 2wk TAET S 7Y, ih
Uiy T o AP S R IS 4 [T 45 A2 1 (Wang Xin et
al. , 2021) .,

3.3 MhERILEPHHE

PRGNS B vh A BR A AT B BTG,
XS HHEAT T P8O0 3% i3 B SE 5 (18 6) LA M
XRD B IR0 (7)o of. Aspidella FARALAT
) SR TS R A i 2 (B 6a—a, ) |
MR (& 6b—b, ) A& (] 6c—c, ) A — 21
WA AR, R B Si0, 1Y A RURFIE I (400 ~
500 cm ') (K 6a,—c,) . [F A}, 7E 1350 cm ' F
1600 em ' BHEA WA EE AT, FRZ A D
1% ( D-band ) il G & ( G-band) (&l 6a,—c, ) , /& HL 7Y
Y JC % I i ) 5t ( disordered carbonaceous material ,
DCM) {55 (BN G4, 2021) , RABOY TS
THEEAR (—Fh il 32 1T AR BV E S A HLBR P BT .
[ s, Ak e 2 SRA A ARE Y XRD 3% & ]
R, AWy o 4 B — , R B Si0, RYRRHIE
W (1B 7). PEWIIEL of. Aspidella 78TO AE A4 3
P BR TR [ SARIE S SN — R FRAR
PR A ERIRE 17 A= ) S A 18 W) Jo A A3 A o i —
ARG

KT BT WA of. Aspidella b4 TE
DU R R A A W IR R 0 DR B DL e R BT
TRAHLIE B8 Sphenothallus SEARAL AT H) T0 K 4 LA
fiE, FATFH AT T SEM—EDS 23047 (&1 8) . %5
WR, B of. Aspidella T:RAAT BA PR RERTNT B M
OB 2, B H FZE oo R AR AR — 2,
SEM—EDS 734 R 5 $L 861  XRD #9253

S5 0AAR], of. Aspidella TRAFAEREFTA H, 0 A1 Si 1Y
FRAT LR 47.37 ~ 64,78 %1 19. 19 ~49. 66 %
(Kl 8a.b), JFAM I/ DEM Al LR MRAF, & &
N 2.17~11.33 %, YA HAE A S B T, i A B 4
TR (& 8a, b) . MHATKI, BRI IE
M Sphenothallus ftA15 cf. Aspidella B F A PE AR
] (TSR M B AR 2%, £ €L 0 AL Si,
Fe K TR M, R I 2R TE TURRAE Y i R v,
Z RN R BK  IFAAAE S Fe K NAED)
BRI 8c) o FRATTAE of. Aspidella WU HEL - .50
MR, R T & Fe YR (K 8a) , JuH:
SEXHE MR T th AL RE TR of. Aspidella fE AT 28T
BT BB 1 (SEM—EDS) 1 £ i, 7T LLR B of.
Aspidella (/)77 REPE RS 4380 i & ALK (AR Y 7 55
(& 9a) , M HMYRARS T RAER B8 B b i B AL
Ko R & 828 (K 9b) . 45 IR TTAR ry Lt
JE . Sphenothallus "= BRAFAE (K] 9¢) |, FA T4 H:
IBET- A of. Aspidella FEARA AT PRAT B [ 45 25 A4
YRR

WRAE SEM—EDS 734 , I 455 J5U0z 47 & 3% LA
K XRD 43 Hr, FI Wi iE SRk vh 20 SR A A of.
Aspidella 525K R A= W) 78 1 IS 1 [ 45 8B 2854617
FEAE SRR A1 55 b BT TR I G, HURR K 17 el )22
SR 2 1A A AR IR S 1) e b 52 B P RR AN 1
Ry PR FEEUR BT R
4 e
4.1 EMFEEEREF

IR Aspidella ZFARAABR THAEIA
B BELEAE A1, ik 25 H B R A 9 R B 25 AR
B FE ( Peterson et al. , 2003 ; Grazhdankin et al. |
2008 ; Tarhan et al. , 2010, 2015; Narbonne et al. ,
2014; Pang Ke et al. , 2021) , HiZ& 327K i s i, A
JUE AR ) [ 2 el SRR S [ A T R
R AY ( Peterson et al. , 2003; Tarhan et al.,
2010, 2015; Narbonne et al. , 2014) . IHAb, St IR
KRR 23 AR WA R IR K R R 2k
AR P [T 5% 55 22 W bR A — [+ R 4 stb DR A7 7 [
—JZ I A B2 TR B IS T K AR FH 3
KA (Wang Ye et al. , 2017, 2018) , FoAITE K
EREERAL AN HZ P EIHN of
Aspidella [REIRAEAT | IF A IRAF 22T RS 1B
& AT [F]C B BR B A= Wy 18 2 s (B 3) , N7
Y SRR EE o Si0,(E 6) , WA ATl BLEEIE
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Fig. 6 In situ Raman spectroscopic analysis of cf. Aspidella preserved in the siliceous rock of

the Cambrian Taozichong Formation in Qingzhen, Guizhou
(a)—(e) LR IEEAIHTX A5 - QA-1-05,QA-R-15,QA-R-17; (a, ) — (e, ) FRALALEERE T 15
(a,) —(c,) P8 W HOCHE S AT R Si0,(400~500 em™ ) F1 DCM (D I B¢ .G 3 BY) Ay RRAE 1%
(a)—(c) In situ Raman spectrum analysis region, Nos. : QA-I-05, QA-R-15, QA-R-17; (a;)—(c¢,) in situ Raman spectrum analysis points;

(a,)—(¢,) Raman microspectroscopic point analysis showing the characteristic peaks of Si0,(400~500 em™ ), and bands ( D-band, G-band)

characteristic of DCM

AR MR IR 0 A AL ORAT, R T, AT RE S AR A
DU, BRI, & T AR LE W 4k LA S A= 5e b A2 1Y
FEMAFF A HT SO BET 4L of. Aspidella WIE 2%
K HIRAE 1) 5307, 205 AT B R 4 PO i
AR 2S5 ) i B2 — 3K 1) (MacGabhann,, 2007 ;
Moczydlowska et al. , 2016) . &Lk T 4 & LAY
cf. Aspidella AR B8 [R]Co [B A R0 o e ™ 2 11 [ 4R
SEARR LS WSR2 2R B2 44 ( Tarhan et
al. , 2015) FIZl 2% 2% & 19 2% B 2% ( Gehling et al. ,
2000) %5 45315 (1 Aspidella R B AATTRAFIRSHH L

THHER T v K B B Bk AR TE 5~ 10
mm Z [H], BEHTE 8 mm BHT , ROFES B/, 3% 5
SRR -RRLZL A A PR T IE SR 1 Aspidella RST R

IN—3, B AN AL 55 2% 5 1) 2% L 2% ((Gehling et al. |
2000) | LKA 7 B 19 JE IR B2 44 ( Tarhan et al. |
2015) MZ 1Y 1 ( Droser et al. |, 2006) %%, It
A, M S W R B Kullingia rotadiscopsis
sp. nov. Fl Eoaequorea xingi gen. and sp. nov. [fJff
FLA T T B 5 [+ P SORURR SR 80, H 22
A2 AR VIR, JC W i v FE AR Ak A HEPT g
& 5 P Ui R K R K B (Tang Feng et al.
2016) , ¥R R e 2e B ER A A 1 RN 5 I AR
52 VI #1 & ( Gehling et al. , 2000; MacGabhann,
2007 ; Tarhan et al. , 2015) , @ % 1E 0 T, LIS IE
A AEE AR B A2 >30 mm, HEAETE S AR B AR
>50 mm, 1] HAWIE 25 1 158 85414 1 B AR — /N 2
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Fig. 7 Powder-XRD patternsof cf. Aspidella preserved in the siliceous rock of the Cambrian Taozichong Formation in Qingzhen,

Guizhou ; the XRD patterns of the powder samples ( QA-R-12, QA-R-16) show a single mineral composition, and only with the

peaks of Si0,

10 mm ( Tarhan et al. , 2015) ., PRAF7ER]—HL)ZE -
(1) Aspidella W RSHRE , AN e R RN AR b
AR 0 R B, 3 2 B 0H PR A AR B ] K A
Bl A 8] B8 1, Hr H AR W) T A s /N BT TR E 1Y
(Tarhan et al. , 2015; Moczydlowska et al. , 2016) .
[ Fs), YEBEE T i 2 2 BRI of. Aspidella [RERAEAT
FRE, S B IR S 3 A B & AR FUEAH TR
B (B 3) 1M Aspidella FARAFIE S I AR AL
AL T B B, HUOR el T T A SRR A4 A ) A
T2 2 BTURR: A2 T A Wb 2 2 R 00 28 46 3 3L
AR G e 25T R A 45 A )RR R o AN TR 1Y)
HH L 42 PR A ( Gehling et al. , 2000; MacGabhann,
2007 ; Tarhan et al. , 2010, 2015) . T 2&IRELEL
Pl R 208 IR A B B A S R A AT
WG 1) N &8 52 77 72 & ( Peterson et al., 2003;
Grazhdankin et al. , 2008; Tarhan et al., 2010,
2015; Narbonne et al., 2014; Pang Ke et al.,
2021) , BRSNS A9 [ 2 2% S ARERAR K
AT BED U ZRAH DG 7K it 1 AR AR, R 3R i A )
[ i MAH AT 122 TR M52 S AR, 23 i
PROK it BB T i w VIV | DT el DA g B8] 25
HAE 4HIE 25 ( Tarhan et al. , 2010) . 1M4/N A9
(8] 3 i I AR B R T A Y 25T, 32 B Y 3 S
PRI Zh , x4 R I, PR 2s be A AU AR AT g
JE h¥ 46 418 45 #4 ( Narbonne et al. , 2014; Tarhan et
al. , 2015) , TEHEME T of. Aspidella [FI35 5 I #%
FE R A ] A ROIR S T 0 ) F) i AR 468 48 A4
A 12 i 1 N AR 28 A A2 300 T e 7= A R g
A FRATTRFIN R 52 ) it bR ) B ) 0 AR R

Wil , & 8 52 M 0 25 15 [T 4 09 255 A w9 (8] DD
BA MUK 22T 5 4, W AR BT
SERE PRI AE Y G SRS

Ece2 v a NIl Sil S ORE WS LN RV o k= R
Yy N 7E 41 25 2% B ( Canfield et al. , 2007)
B A (Johnston et al. , 2012) , DA M AR BE L TE
2H (Xiao Shuhai et al. , 2002; Li Chao et al. , 2015)
HBJZE T, TESR R 40 A R v T K Y
AR S T 1) (A AT R RUBE ) S A 4 1 i
Hh T, A B AR S AR W R A R B R AR A
( Yuan Xunlai et al., 2011), T & & $7 &2
Aspidella ZEPHRNE A YRR THLS AW, 447
TEARBRAE A EREE B AT 2 ) FH TR i 1) 4R 2
ST 7 W -a = BUSNTTES S G | B o) R Sa sy
YyFptE R 2L ( Gehling et al. , 2000; Bykova et al. ,
2017) . VEHEBEF IR T B B RS W/ YR
£1(Mao Tie et al. , 2014) , Hu Ak Bt 2 B L 1)
TUBUKARAE T 5 A B IREE T | i KE F2 1 B fARU
FXTFEE (Gao Lei et al. , 2024) , TiBkT i 4l T &
DUBVEK B A RIRES , 15 Aspidella =PI S
SN BIE L T R R ARG AT R T B
B P2 T 5w A E IR R B AR A R AR S
s R RS A AR R 22—

SR TEA R R Ry S R BRI A, TEie
HARAF Ty ORI 2% 1 an ], Ak A 1R A B ik = A7
MU A X W J5 A S 4n it iy BL RS AE AT
BEA 0 MY BE [0 A 41 B B ( Moczydlowska et al. ,
2016) ., Bilhn, At R R R 0 AR % R A KB
Aspidella EPJE A AT [ FE 8D A BB A, 3R W LA
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P 8 STMIE HLFE i R Bk T bR FUS AT Y SEM—EDS 53 B
Fig. 8 SEM—EDS point analysis of fossils in the siliceous rocks of the Cambrian Taozichong Formation in Qingzhen, Guizhou

(a)cf. Aspidella TFREFERIAIHBEEIGRIBE IS /0T 45 R W, fb 0 FET TN Si0, , 0 0 X FEIH: L9, I KB Fe 00 W BEIR
F A S5 QA-R-20; (b) Aspidella "HRIZ A B FL 4 RUR FIRR G 40 BT 25 SRR W LR Si0, R0, fb A 45 . QA-1-15; (¢)
Sphenothallus (B BEANREN AT R MO R RS B H07 40 477 Fe ALK WAL, L0 405 . QSP-R-08

() Electron microscope image and energy spectrum analysis resulis of relief castings of of. Aspidella, No; QA-R-20. The main mineral component
is Si0, Some areas are filled with clay minerals. Biofilm fragments containing Fe were found; (b) electron microscope image and energy spectrum
analysis results of Aspidella indentations, No; QA-I-15. The main components were Si0, and clay minerals; (c) electron microscope images and
energy spectrum analysis of Sphenothallus samples, No: QSP-R-08, the fossil bodies are rich in clay minerals, and there are biofilms containing Fe,

Al and K

NI REY—RATERN, I X 5ER LR
WS RS FE R LT ORI St 2 1 A5 MR e 1) £
YR A W K& B X ( Moczydlowska et al.
2016) . D —AEA YRR R BER R 3EA]

ez FI 5 A= sh ) g A= 283 s s i, X ] BE =
FOT RS R B A A YRR K 48 (Laflamme et
al. , 2013)
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Fig. 9 SEM—EDS surface scanning of fossils in the siliceous rocks of the Cambrian Taozichong Formation in Qingzhen, Guizhou
(a)cf. Aspidella FEREFE R HY SEM—EDS 4735 04 45 58, 1b 41 45 : QA-R-20; (b) of. Aspidella "RIEZS ) SEM—EDS i 413 0445 5%, 1k
95 QA-1-15; () Sphenothallus H6 A B9 SEM—EDS T34 #7125 51 , LA 455 : QSP-R-08
(a) Results of SEM—EDS surface scanning analysis of relief castings of cf. Aspidella’s, No: QA-R-20; (b) results of SEM—EDS surface scanning
analysis of Aspidella indentation, No: QA-I-15; (c¢) results of SEM—EDS surface scanning analysis of Sphenothallus, No; QSP-R-08

4.2 RIFNHSERZ

A ERERH R 28 B A DRAF 1 — A B RPAE
B HAE R A AR AR A= W 1) [ S 4, N AR
o A AL EE B S5 B FE3H ( Gehling et al. , 20005
Laflamme et al. , 2010) , FRATHEE BT 4 of.
Aspidella W) E RO T BB T (B 7), k| T
& Fe (Al JTR W BTIE Fr | 100 H [ 45 9 S0 o £
AN B — 1 Si0, ., 1M N ER K B Aspidella ft
A7, BRI AT LA 8 DR A, 3 3 WA SV AV
R A LR W ] 2 s 0 240 B A L AN B Btk
( Moczydlowska et al., 2016), 1l Laflamme %
(2010) X 41 2% 22 I 14 B HL 22 Wb R 7 3 )2 v 119
Aspidella 1771853 53 B , 2 W AR W) JREAE S 40 47 1R Y
AW A R O B T B Al—Mg—Fe #4801 =4k
WAM)Z . S Fe Ti S0 & PR W)l 3 2
T BB B 43 ( Toporski et al. , 2002) , B4,

RSN, AR Py A 2 s 20 F SR AR 2 1Y
(A SY 3 2 Y k| N o P SREER 71U B BT a7/ RN
TERIVEF ( Briggs et al. , 2005; Gaines et al. , 2008 ;
Raff et al. , 2008; Laflamme et al. , 2010), JFf5& 4
AW R A SR W0 BOAE DR B N P S (Mg K
Ca Na il Fe 2505, 5 A [ LUk £ A HDRL TR
AR EE , IR 43 3 ST AEAE T AR 4 5 ( Westall et
al. , 2006; Laflamme et al. , 2010) ., 455 1EHEBET
W of. Aspidella #) SEM—EDS 43 #7145 5, LA K [F]
SHTTR AR I 1L Sphenothallus A YIIRFRAE , T AT]
N NIXEE Fe Al W BN iZEBEF P4 of. Aspidella
AP A AR B

ME T of. Aspidella )27 Fe Y
R BAFAE o L] 56 45 235 A8 A 90 ALK i ot 72
FELERUE WA P AR AL T B H2E 8 ( Moczydlowska
et al. , 2016) , 1 H: 8] 422 41F 45t T LA B A 9 5| ke
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AL R TR &5 44 v 4F 18 1 2K ( Gehling, 1999
Gehling et al. , 2009, 2013; Noffke, 2010; Noffke et
al. , 2013; Mariotti et al. 2014; Tarhan et al.,
2015) ., Moczydlowska %5 (2016) & 8, 7E3RiH K il
AR A W [ o5 4R A0 28 2 5 U 0 A Ik
FEEBCERAT 2 I\ 7RI S8 A Yy Il vh A7 7R B R R i
JRANTE , AETJ AR W) 1A A A D 2 TR R S
REE DRI T F s s AU LY ek T
A WD R £ i 38 I AE FH ( Bykova et al. , 2017)
20 TR TR 6 Y I AR T AT DL BB Bk AF Al—
Mg—Fe—S #WIRYTTHE , I FAK AR 3l 4 5k % 11 Ak
E’ﬂﬁ(Briggs, 2003) . TigRpr e )2 F 5 5
AR T SRR R S R Bz ek TR
HRAAR A= W B9 PR~ A7 ( Gehling, 1999; Callow et al. ,
2009) . FEEMAEYE EIRI ARSI 2T H R
WA AR Y S R AR I AL R AR Kt A i 1 A [
o, il R A ag [ B ER 2R 09 A 1 1 25 2 B =
AR, AT R BEAR SR T AR W R i it ) 1% [ R
[ ( Seilacher, 1989; Laflamme et al., 2008;
Laflamme et al. , 2010) . Bl B[R B HERS , AP
B VR 2 R T BT 5 [T 4G e Y b 3R THT B ARG 7
JEE 38 24 07 B (Laflamme et al. |, 2010) . 5 Aspidella
FAOCHYAE AT REAE G R A W) N sl R R 2R
FSZ M5 T # AP I E ATKAKR Z 1 ( Droser et al. |
2006; Tarhan et al. , 2010) , X —4 KAREIELA Y
22 PR MR T 1T 1Y Aspidella Ao A7 TR
A5 2 UESE, IF 8RR R« 5 27 254 ( Under-mat
structures ) ( Droser et al. , 2006) . X0 5 8 H IE
AT PP ZH S AR A W e AR [ Y K 3 g 2
T, T 52 B A W 152 e RS LSS O A7, 1
AR T ZE AN EITE R AN B 2B cf.
Aspidella TRACAT

KT B R hr 28 SRR A A 1 N ES TR ) R R
L AR T BZSPIRRIR, AEFH NN, B
TR A7 22 A R AR AR A T L ok T e U A
FEILANR N FLIE 3 i ST ) 8 R A A K
[] A& 4 %) ( Seilacher, 1992 Seilacher et al. , 2003) ,
H A2 13 m A=y 65 2 RO a5 M W E, 32 A= 9
AR5 Y 2% 1 BLRN AR B L ( Seilacher, 1992 Dzik,
1999, 2002 ; Seilacher et al. , 2003 ; Laflamme et al. ,
2009, 2010) , TKRH 2= HINA , Aspidella AT N
FRRTTARY AR W B e 5 22T S M Bk R D)
Wz J5 , BREEWE R DU Bk bR 6 - 554 o
FrIA 5 52 B AR Y e SAE HIIE Y ( Gehling et al. |

2000; MacGabhann, 2007; Tarhan et al., 2010,
2015) , TJEARFAR AR L B 04 [ gt T B —
AR HAPE NS 5 7, BE A% LURH X 9 W1 SR IR0 T /K 3R
)20 ( Tarhan et al. , 2010) ., Bykova % (2017)
XJ Aspidella Ao AT 4% 25T S M FIPTRR P 3 5T
HATT 6°C .80 ,8™S My ER {443 B, I Ho AR
Y11 26 v o 18 3k R ST P S A5 A FH R fe AT
(. MAE S B2 A= M RE 0 e oAb A v 5 M2t
TR Z o T8 il B4 &, &
FIOME LA DX 1) [T a5 A1 RAR IO R AR 28 1Y
[ g U 28 1 ARSI F 5 22 JE ( Tang Feng et
al. , 2016; Wang Ye et al. , 2017, 2018) , V&Mt T
WL I of. Aspidella FRAAT | TCIE S 17 MG
g MYRIE A, 5 ) R A IS ) b Bk 1 44 DR A —
B AR BUS oy B AT I R AR AR (1 6 18T 7 TR
8), B, AT M 1) TN A N ARk T R AL o
Aspidella TARACAT NFRITRR Y 278 K TE 5 DU
M 8 Rt S

BT th BRI AR Y 228 7 ek T H 5 4h
FEAR AR LA R SR A BT B iR 1T
JE B 143 27 ( Gehling et al. , 2000; Droser et
al. , 2006; Tarhan et al. , 2010, 2015; Srivastava,
2012; Menon et al. , 2013; Narbonne et al. , 2014) ,
17735388 R 7 Py S S AP IR A sl 0y e 1 3 e 2 7E 2 L
R 8 22 5 R S 7 A B B IR ) 48 58, 8 52
2R I 9D R 45 58 95 3 ( Gehling et al. , 2000;
Tarhan et al. , 2010, 2015) , 5V BRAR SR 1)) 15
IR REREORAE TR -5 28 LR <08 Y 31 TEDRE 23 722 -
4% ( Gehling et al. , 2000) , i id % iE Gk T w4
cf. Aspidella FRAA WP I S FATHITE (B 4)
FRATIA g A A7 V8 22 10 B2 v B AR A ] DMR IR
AR IRIEERE | B2 0 - T B AR A AR IS Y 2 1+
JEERE ALY FRCRE R ) V0 R 0 26k e )R X L 491 2 A 1l ¥
FEMET0PE of. Aspidella #:RA A TE S ORAF B &2
M=,

25 LA, FATA i B FE I R Bk 7 2 of.
Aspidella VE R JIAR IR AR AR Wy 1 1 35 245 78 70, M5
A= W0 AR PR ATERD IR 5 2 TR B 3SR &
Bz R RS 5 TR K AR P O 1) A 4
(K 10a) . BEAE K-S 10 40 3 F FH 1S 5, AT 3K
PRA Wy i) 25T F0 S M AE R AV TR & AR B 25 0 A%
(K 10b) 7K B i A ] B 5 1 3 A8 a0 25
BRI (B 10c) , AR 1A A= 1) [ 0 £
RTERRZ b, i ADTRREES Y B (&1 10d) , DTy
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Fig. 10 Preservation and burial process of cf. Aspidella preserved in the siliceous rocks of the Cambrian Taozichong Formation

in Qingzhen, Guizhou

(a) LW AR B 7R E W2 & I RD TR 5 2 R R R S  FE IS =2 v, 2R R A2 I 5 1 K R A 1) A 4K 5 () 7K 3 0 o 12 30 47 T3
58 BRI AR A A M 25 T RS I A o IR e AR SRR 5 (o) KRR b i A ] S B8 T 15 36 A IO 45 A A BT 5 () 22 6
a B EILR b A DTRE BE s (d, ) KRB S - 522 T A 8, Z2F R oK AR A T 2k 5 (dy) [ 4% N R Y
AR G FAE A R AR ; (ds ) TERRDRIGEIEI T  SREEPHRIFIT IR ; (d,) B L FORPRRA 22 57 T S A PS50 1515 4% 1) 2R BE 7=
CRiEONITE

(a) Holdfast structures were embedded in a mixed sediment base composed of sand and clay by the action of a microbial mat. The stems and
compound leaves protruded vertically in the water column and grew vertically; (b) the effect of unidirectional flow disturbance was enhanced by
increased current flow, and the stem and leaves of benthic soft-bodied organism experienced morphological strain under the action of hydrodynamic
drag; (c) the impact of the water flow caused the stem and leaves to be severed at the junction with the holdfast; (d) the holdfast remained above

the basement and entered the sedimentary burial stage; (d,) water flow led to the separation of the holdfast from the stem and leaf, and the stem and
leaf were carried away by the water flow and disappear; (d,) the biological body fluid inside the holdfast was lost and its structure shrank; (dj)
after being suffocated by sand, the bulb collapsed and began to rot; (d,) the differential compaction of clay and sand caused the holdfast ball wall

to produce a stepped profile

R MR WOK AR A E R (B 10d,) o Shaanilithes £ A7 & — VB 8 9 M3tk 47 48 K 0
MYIRZE T2 05, B & 25 a8 0 A iR i vl e & & (R AL A, AL A U B 4% 8 ( Zhou Chuanming et
PELR (Tarhan et al. , 2010) , BB WL A WA 410 2019; Ffik, 2019; Pang Ke et al. , 2021), H
(K 10d,) , FERERPERI SIS | BREZE VMR T 1R A, EFEAEIL bR (Shen Bing et al. , 2007 ; Meyer et
KEIEE (A 10dy) o TR E R SEHEAI 1 2012, Yang Jie et al., 2013) . % 3 A M B
HRALERD 55 5 1 208 S IR BRI L 3 - D Bk Y (Shen Bing et al. , 2007; Pang Ke et al. , 2021) [l
2 5 RS &7 [ 5 A i EREE E = A= B iR g 48
BR(E10d,) . X —id i, 1K b i BRI
K, e X A A PO TR () 45 T, B & 4
PH5 J5 0y vh 25 45 84 1R P B 5P % 313 ( Gehling,
1999) , 7™ He 1 b ot 5% 780 o 9l O A7 R B 45 7 7 55
SR B BRAR of. Aspidella [RIFEZEAE (K 3) .
4.3 EHRLEHIEENY

Br T Aspidella %5 % WR 16 A 56, BE P§ i

& ( Tarhan et al. , 2014) . P§1F1 F| ¥ ( Grazhdankin et
al. , 2008) 4Nk V. ( Darroch et al. , 2016) £ 1Y)
Bl R 20 e S b 2 rh B A B, BRASSCAM AR UL
(2004 ) LR 712 e i P vE Bk 1 b 4 B9 = b &
BT Shaanxilithes A7, I NN EAR AT RE 5 B IR K
P RIPRA —FE & — R M AR KA E5 1L 28, T
Wang Xin %% (2021) WA K Shaanxilithes V3 J& T35
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580~530 Ma

30°N
Z K¥E

Aspidellaff 5% B HUIR LA
discoid fossils related to Aspidella
@ B VG 8 Shaanxilithestt £
fossils of Shaanxilithes
T mmmboR s E
hypothesized displacement
1 ¥ 1 457 #% 36 [
hypothesized displacement range
1B 5 19 A2 8 7 1)

hypothesized displacement direction

B 11 AER AR R —FE R R oy PR A7 B W (1B IE H Zhao Guochun et al. , 2018, 2021) ,
AT B S AR TEA SCH Pang Ke 25 (2021) HafkAT T a4k

Fig. 11 Proposed paleogeographic locations for South China Plate during Ediacaran—Cambrian period ( modified from

Zhao Guochun et al. , 2018, 2021), distributions of fossils are summarized herein and in Pang Ke et al. (2021)

Y2 BN, RPN AET I A Y, [FIR,
FEMEAA S (2002) 1B T 7615 BHKF v 41T F £k o
Hz A AR A A A B S Aedb ik R
R F AT Protolagena limbata JEH# A,
ARSIV TSN ioh &2 RS s iR (R N
Y15 /N7 sh Wy b R Ak (BRI 4F,2000) , 4R
1M, M BBk b4l R Rl R R R TR Z |- T8
RAFEHEHAZ TN — B A S (B 2) AR5
bt AT S 2H | B e R IS Bk b A
KT 52 LR BT 11 2= 8 Z AR R e B 4l oG
F,HIRFIE IO A G R PR RIS (AL 55
2002) , AEHEAE (2004) [FIFEIA S T BIBE T 2
BLAIBEPY i Shaanxilithes b1 . VA SORR AL A T LA
5 Bt AT 0T L 4 DU AE S B M X ] ek AR A
ER TS LR 2 i Bk b AR AR A —
AT, AL, Mao Tie 45 (2014 ) % X 35 Bk T
PRLHHLZ AT T 87 C AT, K IRAE MR A I
NS Eh A A R TR s R AL T Ak
PR 8" C BRI (E 2) , B o gl /e
Y E U BLR 7 R R il R PR SRR R Z (A
(AL TR IR TE X 25 42 3k 78 20 A= iy K0
R —%5

AN A Fe [ 58 T8 AR H AL 2 i R He A 6 e sk
Fﬁﬁ%,ﬂ_ﬂ, BT Aspidella M Shaanxilithes X4 135
RPN 2 AW G , 456 HuK)TTTR
YIREAE DA FESR R 20 e ] Sk AR M AR 7T fig
AL TAEIC HUR BT [RII , AR 72 2R K] LA 57 £ 5 0.
Z[A) A P T 2 88 Ml [X ( Pang Ke et al., 2021), 2%
T, o1 et A 35 BR BRI (6], B vk )1 7T L4 e
B AR £ B, OF 0 4 Rl b B E T A iR
(Hoffman, 1991, 1999; Hoffman et al. , 2009) , A&
SO i) oty M T B B A 580~ 530 Ma 4xEK
LR SRy O IZ I B e AL T Bk b £
JEE DI, AU R 5 S TR AR AR A T i 3 R 3 A
R4 B X 3k (&l 11; Zhang Shihong et al. , 2015;
Zhao Guochun et al. , 2018; Zhao Hanqing et al. ,
2021), X5 HATEEKIr & A Aspidella 5 FR
b N Shaanxilithes BEVE A4 L AE 206 1 77 2
{7 ( Gehling et al., 2000; Peterson et al., 2003;
Droser et al. , 2006; MacGabhann, 2007; Shen Bing
et al. , 2007 ; Grazhdankin et al. , 2008 ; Laflamme et
al. , 2010; Tarhan et al. , 2010, 2014, 2015; Meyer
et al. , 2012, 2013; Srivastava, 2012; Yang Jie et
al. , 2013; Menon et al. , 2013; Narbonne et al. ,
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2014; Bykova et al., 2016; Darroch et al., 2016;
Moczydlowska et al. , 2016; Pang Ke et al. , 2021) ,
E S5 R 7 20 W 0 Ab 7 4 TR rP IR 20 8 DXl Py O 5 A
— 3 (K 11; Zhang Shihong et al., 2015; Zhao
Guochun et al. , 2018; Zhao Hanqing et al. , 2021)
T4 - L0 3 € i 3k U i 3B, A8 p Al e ey v 26
JIE R 2L ) A2 b | G938 R H B B IR 2 B IX B S
(Zhang Shihong et al. , 2015; Zhao Guochun et al. ,
2018; Zhao Hanging et al. , 2021) , K, ®ATIA N
IEJE Tk — I AR p A R B A%, 1T BE S B ER
B A ZAD 1n) B3 Rl KRR ) o3 R AR T )
AR oy Aspidella F1 Shaanxilithes &R OBS IR S
PLLCHE A= W) o T AE A R FE I R H)Z P AR 2 TR A
MRESESEAE TR R IS5 T 28GR A
AT RHR A A T TRk 7 A A AR, DL
Aspidella F11 Shaanxilithes 1 A J) Wi 5 3t = $7 20 b J2
B EA AT B A FRATHE 2 T R IR AW 5T rh 4k
SEHATINE
5 4

(1) ASCH AER R 5N T BRI R i R—T€
KA EHE BT P20 T ER R EREBUA Th R T
Wil RHi Y of. Aspidella #4RAA , JE—ZEDA[R]C R
o b AN MR RRIE R 1B 8 . BFSEIA BT
2 of. Aspidella #:ARAAT 2R PARAR S5 £ A9
(R T v i), OB S RS - A MR 1 55
SRR b, DX 4 Y 3 R R 20 SR A R —
0,1 HAHEER T AR Y BRI B ARGS F (0 R 5
Aspidella SF353H R 1 20 AR A W) 731 BA I 4
SR B R B BYRE R T B T v A R R
AR BRI IREE A R AR S ) R R hr
RN RERZ —,

(2) [ N B o 5 BRI A — 3,
HE T Si0, MUY, RGBT /4 of. Aspidella
TR AT PR AF YRR, FR AT 1] T A Sy Bk 7 b 4
cf. Aspidella F:ARA AT PR UTRR ) & 7 1 7K QE 5 UL
BWERITRIE U IR A frid B2 5, Ik
TEARACATE Fe AL WIS HY A W IBEHE 1 AR W0 A
oA KI5 BE A 3R TR U R
A= W1 ARG I 2 i B AR E A ZE A
S W SEE M R K A 52 30 A PR ) B ) 0 i A
SR, 25T 5 [ A B0 4 5 AL R e D, oA B
K R ZET G [ g i 32 B Y
R RES UL IR AE, T 22T A - JIH AN, B

AR 25 5 R A E S HESE T R AR Y [ 2
BREE L= AR YRR IR RS BT, [ 2 IR 5 i rh s 45
P PRH AR A D BR IELI |, T B A 76 7 5 )2 G B
T 0] N A B RRAR of. Aspidella [RIFE45H .

(3) S5t A B A AR 2 Bkt A%
Jay AR MRS b A SR A R T Ak AR 4
JE X R R, BT Y ek AE v] BB SR Aspidella
Shaanxilithes %5 HLI (1) 352 3 R F7 20 W 390 A= W 43 17
ERFERZMZ TR MR E LA S E, IS
5T BRI P A Ay K R SR X0 8 K
R e — AR T ARG,

Bgt B RS L RATH E BB R L, S
SN VR IRBHZ AT A A BT BA ] AT 35 Bl AN
6% TR — I B I
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First discovery of the Ediacaran-type discoid fossils at the bottom of

Cambrian in Qingzhen, Guizhou: Biological, taphonomic and

palaeogeographic implications

GAO Lei"* | YANG Ruidongu) , GAO Junbo"? , NI Xinran"? , LI Xinzheng]‘z) , PENG Rou"?,
LIU Linlin'* , GAO Chuangian'* , WU Tong®
1) College of Resources and Environmental Engineering, Guizhou University, Guiyang, 550025, China;

2) Key laboratory of Karst Georesources and Environment, Ministry of Education Guizhou University, Guiyang, 550025, China;
3) Guizhou Research Center for Palaeontology, Guiyang, 550025, China;

4) Resource and Environmental College, Henan University of Engineering, Zhengzhou, 450000, China

Objectives: Discoid fossils are the earliest and the most important components in the Ediacaran biota.

Aspidella, a disk-like Ediacaran form genus, is a typical fossil in Ediacaran sediments distributed worldwide. This

article describes the Ediacaran biota element Aspidella disc-like fossil (cf. Aspidella) which is here first recorded in

siliceous rocks at the bottom of the Taozichong Formation of the Ediacaran - Cambrian transitional strata in

Qingzhen of Guizhou, and studies its biological and ecological characteristics, as well as its preservation mechanism

in the Cambrian strata. This is crucial for the rebuilding of the ecosystem during the Ediacaran - Cambrian
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transition and for the understanding of the early evolution of organisms during the “Cambrian Explosion of life”.

Methods: In this article, the 3D view image of fossils was taken using the Leica-DVM6 3D microscopy
system. And the micromorphological observations and microchemical analysis of fossils were performed using a
HITACHI-SU8010 scanning electron microscope (SEM) equipped with an energy dispersive spectrometer ( EDS).
The mineral composition of the fossil was analyzed by whole rock X-ray diffraction (XRD, PANalytical B. V. ) and
Raman spectroscopy (LabRAM HR Evolution).

Results: Ediacaran biota element Aspidella disc-like fossil (cf. Aspidella) which is here first recorded in
siliceous rocks at the bottom of the Taozichong Formation of the Ediacaran - Cambrian transitional strata in
Qingzhen of Guizhou as a disc characterized by concentric ring, central bulge and indentation. A 3D image of the
Aspidella fossil shows obvious step-like layer changes. In summary, according to the SEM—EDS analysis,
combined with the in situ Raman spectroscopy and the XRD analysis, cf. Aspidella is the morphological remains of
holdfasts of organisms on the seabed, rather than geological sedimentary phenomena such as solid fossils or gas
escape structures. Its special ring structures are formed by the rapid filling of holdfasts by sand and clay minerals
during the process of burial and mutation.

Conclusions: We tend to think that cf. Aspidella of Taozichong Formation is the holdfast of benthic soft-body
phylloids, and its internal sediments are formed by normal sedimentation of seawater. Fragments of holdfast biofilm
containing Fe and Al substances have been found. It is confirmed that the holdfast was preferentially preserved by a
microbial mat, while the stem and compound leaves disappeared, and differential compaction of clay and sand
produced a stepped profile on the bulb wall of the holdfast after death. Based on the similarity between the
bioassemblages in the Ediacaran — Cambrian Taozichong Formation of South China and the Ediacaran in the North
China and Qaidam blocks, and the global paleogeographic pattern during the transition period from Ediacaran to
Cambrian, the South China Plate have moved continuously from the middle latitudes to the low latitudes of the
North China and Qaidam blocks. Environmental changes may have induced the population continuation of late
Ediacaran biota elements in the South China Cambrian strata, and further expanding the temporal and spatial
distribution of classic Ediacaran-type fossils in geological history.

Keywords: cf. Aspidella; Holdfast; Ediacaran biota; Taphonomy; Cambrian; Sinian
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