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Fig.2  Stratigraphic column at well Luye 1 in the northeastern Sichuan Basin, and core photographs
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WA SRS LD AR KO (P 4a~j) BB 23 R RE
A B IIE B BRIR SR 5 W . Besh , 2
Feyrha] W)= % B B sE 2L AR A, il REAUER
AFRIGUZ A SA USRI CHY B AR e b A & 22 57,
P EAYRSURZ R @kt (K 4i,)) . M
iz A SEIAE AR A G T s S5 1 5
2145 (5] 4a~h) , FOHABBRIR ELG ) (18] 4 ) 85 B3R
Ve PIURR G B FLBR R 1 (8] 3a, e~h) FETE YR B S I 4G
PRl T RER A AR AR AE VR T . A 52 i 5%
OO A = A AL (& 4d, g, h) , FE MG TE
I FLBR RIS T VAT o A PR (A
3g~1. 18 4b~h) . JXLLH W) R] HER A AW A U
B,

4 B

4.1 Cloudina T3 Fith B BIAT = 5% R E AR
FEHE Cloudina f A 76 UK JZ O T A STk
BT, 1 20T B R B A W A b s 4 A K L RE RS I
BAHIZ VAR . — AN, Cloudina ) Fe i B
i8] KA AE 551~548 Ma, 1M 2k T3l KR AW, 5
AT L DXKT 52 41 A DT RRVATR IS KB Y . AR R X
Cloudina W HH BRI AT F MG , K BT AT
AR Cloudina A fe P B E T B e X A9
K15 2l 8 1L B, 2 A S T U )1 b kT =
BEO AN A I AR b X R KT B A AR Bt
Cloudina Yo AT IR , 2057 AT -5 DU )1 2 i kT = BB



4 SRAETAE AR T R4 e

A B 4R 2 S AR FRIE /b 1191

15

15 [4 1
hev| EEAR 1329 Us AR 0.000

ot
872 10°0 Us JGAR 0.000

25 z 35 4

....

%3 1 15 2 25
bev| B 1329 Us G 0,000

5 Cloudina Je 3 J5i i 49 4% H0 B% (SEM ) FRE 115 43 BT (EDS)
(a) FREE 11 257 BRI DAL 5 () B L T1HL 5 Cou O WIHFAL 5 (e, ) AP 5 (goi) Cloudina K FC BRI A BRI IR 5 () Cloudina % T B P AL

P RIEIT A RETE PR 5 TSR s LB

Fig.5 Scanning electron microscope (SEM) images and energy dispersive spectra (EDS) of Cloudina and matrix

— B, ZHTAY A ST R A 3R R 42 R )
Cloudina W 2K AT BE R I 1 Fif 5 HA %R R hr A=)
FRY AR ORI, I AR AR R i —FE R LR
BFIT (£ 540~535 Ma) , it FE A B 2 L T F 5
i Cloudina fb A7 o {ERRATHLIX. , Cloudina 5 —LEFER
i R RN ATRAE X — IR —ERE L
AR T Z T M R 2l AR A AR ) R A IR
AT, G s T €A bR & 1 “ TR AR " B P e
IS SUR S DAL S

TEZS (B 43 A5 b, BRERE™ e B0 I 2R b X
KT 5% A4 B R FE M Cloudina &I . AW
LKW, Cloudina T4+ i &5 b (195341 A BB L 6 A
WRENIWTE Nz . BACRE , 7E 545~540 Ma, A

Cloudina & 2 W AR FEL T HL G A%, 4 T
M5 TR HGE AR D . A TR ST B B, Xk
) b B 53 A R AR AR FT RB 2 AP AR B SR A 25 DA
FACATRAT S5 A 22 535 BN Cloudina 7 353
RHLZAR I Hb 5 W TR A 1S O, A Rl —
4.2 RIERRIL K Cloudina B EHEFNE R E 5

Pl R 20— FE R AT R AR R AR T /¢
ALY Z —  FEZ I, A R R R TTURR Y A
FEH AT FE R SR b 0 B S b B B A )
JE A AR o AR R WA R T A
HEWIEAS o AR S — b R A P s 1 5 AT 1E )
FE Y . FERTFER 2, A YRR X M B W BT



1192

A

FUR
7

#H a2

(®)

0.5 mm

&l 6

JEVT 1 AT S LA 7 B A micro-CT 1% 5 AL BURRAE

(a~c)0.53 pm 3P FEAT F 20 2R micro-CT EUR S FLBRRIE , Forp I Qf5 kA8 mAA AL BRHLE F 200, RAAHTLAE 7R MR 5 (d)8.3 pom 3Bk
T A A B micro-CT B, B8 T 5 (a~e) TEROR RUE T Y2255 5 () SR (d) R8T 1 s 72 1A

Fig.6  Micro-CT images and pore characteristics of Dengying Formation dolomite matrix in well Luye 1

o ARG, oA A Pk Can vl PR ) 32 20
& BT P B R B IR £ T (R AR LA )
IR AR L B I EE T,

H A2~ AT Cloudina J& 15 HA i RE 117588
FEAE L. RO B 2R & (1) Cloudina 1Y
HhsEal REITARR Ay, T 2 LT BTZ s, itk
Bz FM A YR BE T 5 (2) 8 SE A 3D H
BTAERI, 99K LW 1Y Cloudina & 2 F 24
PR T ) 18, T A2 T I Ry 8 A A el (R 45 23
HAE [ HEFRFE Y Cloudina A AT 3% (3) LT
A1 BE (UL ) e 235 R AF S B B8 P RS e VE
ZER . A, R R, Cloudina J2 B4 1
TEERE T I BN, 5 W] 057 3 BEUE SEAFAE A Al
AEFNAEAS SN o3 W™ ) 5t AT I 45 m [ 1) SRR A
PR ik T X Cloudina B-#5 1 GE 13X — W 5 1)
S

TC W], 3X 25 M Cloudina ¥ 1% B4 4 W)/ 48 0]
REACFR T A RS AR A IS A E kRl R il
AP B, SR BRI B A A A A 2 A, L —
AR EY ALY R Cloudina & 52
JUAaT R 3 ARG 15 B0, (B RE A B 5 0 2R i | X
AR ZN N T 2 RO B 4 —
J5 T A FE R AL MR R T BE R T 5k 2 — 3t
LS R A B AR R IR B AR O 2
(A A R S RS T R R 5 — L FE
A=) BROREARL R TOAR St T R AR AR s 1]
WX — i BB, EATS AR A Y B0k B T AT
AR5 DX 0

381, Cloudina S HUEW A E 0 UIHEH&
ETHEEL NS FMESFHRERT
Cloudina 1F 4 [ 3 JIC A FVIE £ 1P 2 W (R RIS 4
AR o v] RE LA A 7 28 2 T3k AR W e 2 %



a4

KA AE  NARALKT R A s o5

1

oy

B R S HABEERRIE S b 1193

& 7

JEVT 1 AT A A 6 R TR Y micro-CT B8 5 LR FFAE

(2)8.3 wm 23T A B 422 0 micro-CT YIS ol KR 1) 26 5, REAS T RO L1 5 75 (el ) HEL A7 98l 1 2 A0 B0 (T 458 DU BB T s B (e ) 5
(b,¢)8.3 pm 7P B T ALAT 5 HEJZ Y micro-CT G S FLBRRFAE , LR B S RUR TR 5 (b) il (o) [ AR B )5 1]

Fig.7 Micro-CT images and pore characteristics of Dengying Formation fossil-rich layer in well Luye 1

s Rl S AR R AT REIE K Cloudina A4 T
BIRIR ., UL, Cloudina XL 2 A 98 Z0 B U
o FEBERE™S LR =R GNOK LT A L E DL
Cloudina 5V N EZAMENETIHEA . KA
ELR B FNGOK L A 5T 25 5 R W, Cloudina B 2R1E
DUy b 2 B £ T RE X I A )2 0 A R 24
il AR RS ELRE = X B A U P AP A 5] B9 B
AR AR SR 1 R I A HE R S b i
R, ZEHRY 2 Ay 3T i b M e Fr A TR R A i AR 4R
G,

KT DU oty s B AR Jmy B (1), BE T 1 H T 7
(1) AR I b XA T 5 b3 2 — BB AR, o I
A UL ) B S 1 I A T A bR A T DA PRR
BT = 2a o 3 PERE A i S = B2 DR e
RETU 1 AT VIR T B Il A% . B8 )
W, Cloudina & FZFE T UMM A = A R 3, &
AEE WEEHUIR ZRBE A AR TR

BARPYAREIAEE™ B TR ARERRE,
FEARREIE AL, PRI HED Cloudina & 5 J2 7T g b
TR, X 28 T i R s 7 5
P AP RE ) /25 R 5 46 1) 1E MR SR 5%, S W 4 ki =
BALTEZ AL BRI B, BEHUIRTRAE M A K 2
o3I, T TR R A K AR BB AT — i 1
AL BB AL T BAR K o AHIESE AT L
Cloudina S8R AR SBORAE , R AS 408 IRk
ATRAFAIRT SE 8 A T i = B DAY [ b B RE %
W H SR Y Z RIS A 5C R IF IR 15 31 LA
B, 1 HRREXS Cloudina- U AE Wy ik 11 A 25 A 4 it
HF o BRIEZA AT Y B ARORE B e R
Hi DX H A 2 Y B SRR G A I 2R L DCAT R 2H T
Cloudina & 5 )2 MMLISF- 52880 1 B hndim ™+,
43 NIRRT AR EHL T FLBRERLRE
FLBREE SRk

BB A S48 7 0 U e 9 R )T 52 2 T



1194 A

5424

(a)

® 2%
Wi AFLRR
® 2%

ML AT SR A 2 A1

2400

()

=

K18 Micro-CT #5718 BE BU 1 KT 82 LAk A1 5 52 J2 1) W) o 4L B Rs
(2)8.3 pum S T ALE 5 222G micro-CT AR HE , REBARLMth — Pt HE ARSI OB 5005 (o) P 8 S g SRR Y 4 SRR 5 (o) AR B X ] T

1Y) micro-CT 5z

Fig.8 Micro-CT reveals the material composition of fossil-rich layer of Dengying Formation in well Luye 1

Cloudina ‘& 5 )2 1)L BR 2 Y FIFL I E Bl & A AE
HBUE AW (E19) o TE[FIAE A BB, FLBR S AL 3=
BNBRTRERH ) BURL2Z 18] 1Y) i (8] FL AN Cloudina IR
ZERIE W A= AL (1 3j~1 Kl 4a, b) o 76 B A B
B ML = A A Yo s AL A R A A R 2R
YLk AT Fe 3 Z W B FL IR S A = 2 R AR AT 1Y 2
PrFLAAE P AR AL (18] 3g~1) (B2 R0 ) 2Z 1]
FRRLIE AL (P& 5a) DL AR T TR 8GR 1] FL A
NI AL (Kl Se, ) o MEEIIREGSEHI R 0 A FUE B R
FERTREZ 3] T P AR A ), X — B B E =R AL
BRI A Ak (EALBR AR AR AR, v — i
B B, TR %) Btk S PR UL A X 2 A 1 Ui T AR FH R
i — L E A E R . X — B Bt A FLBR S A Y AR
1 A i T HEES ST (8] 3k~1, &l 4e~0) FEHUEH],
SHOERFLBREE R

M micro-CT 48 755 114 BE J5t r (1 £L Bt 73 A1 45 2R 0k
B AN LB 8 50 3 53 A TE RO 2 2 R (&
6a,b) , fH/R 2 ZLBARI AT (K 6b) IR ZE . ©
ITEZk A A=A U HIE HE S 5 H = A BRLE] AL |
an N TR FLAT S )P AL AR TS E R A s
LR B8 5e(H o & 4647 )2 1Y micro-CT 45 51 i
N E R R AL (K Th, o) 3Ry
A YL PR BEER A FLBR S [H] . A N 1 = A LA

A R A B /N FL BRI AE 3 T, 3 2 it R L 1Y)
FLBRSE Y [RIRE Abr (] FL | A NV FL A b R L. BR
TR A BT AS 8], A 8 BEAE LA B BV
J5 BT B A3 ] BB AR A LBt R R TR AN 3t Ak a2 B
W AT A EEZNILE D (4
2% ) LA T KL AT SE RN 25 A0 RS W) (249 12% ) | 34K
25 14% ., WG L7 (E 8c) , X SufLER Fl 78 14 &
B AR A R, D A S T
I, o A Y 0 5 R A B R R
HA PEUCHEN 7 R A pe s B B IR A
YIFLEL LA FLER R AT eI 10% (1 9) , B 7 i
PR FLBR A IR, R A B 4332 B e 3
A S EZ PR T 20 0.7% 2245 LB E
(E19), g5 R, BEER A NIl T 28K
BCAAE G, AR 7 5, M AR S e 1
AT 0.1%~0.4% WFLBREE , Cloudina B HEZH &
10.7% B LB B SR Z R4S 2. BLAk, T micro-
CT o MiAE A e 25 b a1 s 52 B FLBUE N
A B AR S 0 LB . X U B IR A
Cloudina )& B X1 it 2 LB ELA T .

DU kT — BERIET DU B R it 4 LR S 1A 9
RIS TR 35 25 DR D05 R 23 1) 28 [B) 43 AT 22
B R o G 1] ety RS ) R R R, X AT



440 FCHEF 45« 1 AT B0 3 P B S 22 B R 07 1165
e B R 5 )
7] /
i3 FESEAE /O
. WEZEVER . Cloudina
o i ,
B NED
O mR
& i
2 WL B on
% e
i aze | Il A
a fE
h -—
i
e Ve
& FEAL A
B LA
B
R D =i
ang ‘-) ’.". =
S SEIA D rima
g PP
N mazs | P wn
& Ve, #h
B BRIEH WAL

B9 BEOT 1A R AL A = i A A AL B 6 AL e 57

Fig.9 Diagenesis and pore evolution sequence of Dengying Formation dolomite in well Luye 1
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A Cloudina-rich Bed from the Dengying Formation, Northeastern
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Abstract: [Objective] The discovery of the Anyue gas field and the Mianyang-Changning intratonic sag has attract-
ed considerable attention to the strata near the Ediacaran-Cambrian boundary in the Sichuan Basin. The reservoirs of
these oil and gas fields occur mainly in the microbial and karst porous rich dolomite of the second and the fourth mem-
ber of Dengying Formation. This study discusses the impact of Cloudina skeletal remains, one of the earliest metazo-
an mineral skeletons, on the terminal Ediacaran carbonate reservoirs, in order to expand regional oil and gas explora-
tion strategies.[ Methods ] Drilling core material from the topmost Dengying Formation of the well Luye 1, northeast-
ern Sichuan Basin, was examined for sedimentology, diagenesis, pore types, and porosity evolution, using a combi-
nation of methods including optical microscopy, cathodoluminescence, scanning electron microscopy, and micro-CT
analysis.[ Results and Discussions ] Abundant tubular animal fossils, diagnosed as Cloudina, were aggregated in a
layer of bioclastic micrite dolomite. These fossils are preserved in a micritic to microsparitic matrix, with their body
axes oriented along the bedding plane. Micritic clots and filaments of probably microbial origin were found all around.
The recognized pore types include biogenic pores formed by tubular fossils, intergranular pores, inter- and intracrys-
talline dissolution pores, and bitumen pores. The main diagenetic processes include dissolution, cementation, and
filling at different periods. The high-resolution micro-CT scan shows that the porosity of the studied material is con-
spicuously affected by the presence/absence of the Cloudina skeleton. Only 0.1% to 0.4% of the porosity can be
attributed to the dolomitic matrix, while the contribution of the tubular fossils is more than 0.7%. [ Conclusion ]
Cloudina aggregates can contribute a considerable amount of porosity to the terminal Ediacaran dolomite, in addition
to the microbial fabrics. The presence of mineralized animal skeletons at the end of the Ediacaran not only marks a big
step in biological evolution but has also profoundly changed the types of oil and gas reservoirs.
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