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Fig.3 Triangle diagram of mineral composition of whole rock in the Niutitang Formation of well Guidudi 1
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AR, KA REFRIR, 1222.6m, 10x10(-); (O WAHAPBEELRTUE: () TAIRFLFRIAE, UGUR. RaLr s
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Fig. 4 Core photos and micrographs of different lithologies of the Niutitang Formation in well Guidudi 1
(a) organic rich siliceous shale with pyrite spots visible, 1 185.8 m; (b) organic rich siliceous shale with sponge bone needles, radiating in
shape, 1 177.1 m, 5x10(-); (c) organic rich siliceous shale, 1 193.6 m, 10x10(-); (d) organic rich silt-bearing siliceous shale, 1 217.5 m;
(e) organic rich silt-bearing siliceous shale, clastic quartz and feldspar float in a floating state, 1 222.6 m, 10x10(-); (f) clay shale with
poor organic matter; (g) clay shale with poor organic matter, mainly composed of microcrystalline and cryptocrystalline clay minerals, 1
151.2 m, 5x10(-); (h) organic mixed shale, 1 185.8 m; (i) organic mixed shale, containing a small amount of detrital quartz and feldspar, 1
185 m, 10x10(-); (j) organic calcareous mixed shale, containing calcite veins, 1 132 m; (k) organic calcareous mixed shale, containing

calcite veins, 1 133.9 m, 5x10(-); (1) organic calcareous mixed shale, containing granular aggregates of calcite, 1 135.3 m, 5x10(-)
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4 BRI ARAIE

4.1 BHIMERFEFFE
SEHERH 1 B AL S ALK (TOC) & BENRRE MfFER B ER, Kbt —BK

TOC E &R E, N T 1.87%~8.46%, “T-HIME N 4.74%, TOC & & KT 2% ELBIEF] 92.31%;
B TOC EEEAK, AT 0.11%~0.58%, “FIMEN 0.29%: 4=B TOC &&EE &, T
1.09%~2.98%, “F¥IMEA 2.23%, TOC & & KT 2% HAAIEE] 71.43% (K D .

FEARBRFILLER (083Corg) MBAGERERW], A5 20™Cofe (H A T--34.67%0~-30.27%o0
SFBME-33.23%00 F2 RS Corg /N T 28%0 AT VR AL I KR, A B SEA HUT AR N
A (5%, 2022; Z/DEE%, 2026) .

B ARG (R MIRAE R TR, HHiIEA RN T 3.10%~3.75%, “FIIEN 3.48%,
AR 3.0%, JBRAERIEZE TUE 280 ATt B E AL B B
42  FHLHERFFFE
42.1 E¥ALE

MR IREY], VEARETEEARREZ AN RESR, b Sio, &84 — K
ms RSBk B, CPBME SN 58.47% 57.91%. 52.34%: ALOs Hil TiO; ©

B, B ms FEBIRZ S P BERAK, ALOs & & FIME S AN 17.99%.

i 3\31111

15.07%-+ 11.58%, TiO2 & & F¥IME AN 0.85%- 0.62%. 0.57%; CaO & &4 =B fxE-
E—BRZ . B AR, FIMES RN 6.23%. 4.02%. 1.07%; P.0s & 84— B &5,

B A EBERUR, CFMES BN 0.17%. 0.11% 0.10%.
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422 WELE
WEAREERBITHEARN: EF = (XAD w4/ (XIAD pypsr #5 EF w1, RE
B EHBR T PR TEE S RETE, ¥ EF <1, WIERIZITEMN T TUE T,
THAEREY, WEICE KRB E I E W 2 FAEE, H+ Ba. Py Niy Cu. U,
V E SRR B AR S, RIUN EF (4—BD >EF (4 =8) >EF (42BD,



HrpE—B Bay P Niv Cu. U. VTR EERBCFIIE T8 1048, 1.65. 3.39. 2.40.
16.70. 15.71; 4 =E¢ Ba. P. Ni. Cu. U. V GHR & ER/EFHE 5N 4.89. 0.70. 1.29.
1.37. 3.67+ 1.39; 4 —Et Ba. P. Ni. Cu. U. V L= BEREFHES N 4.47. 0.63+

0.83. 1.07. 1.17. 129 (& 1) .
R BHM I HAWEANETETEER

Table 1 Calculation results of trace elements of the Niutitang Formation in well Guidudi 1

%' JEL W /m TOC/% Bagr Per Nige  Cugr Usr Ver Ni/Co V/Cr U/Th Eu/Eu’
S-1 H=E 1132.1 1.73 4.85 0.67  0.76 0.93 2.08 1.03 3.21 1.06 0.69 1.19
S-3 =B 1133.0 2.95 4.89 0.57  0.98 1.55 2.98 1.26 3.40 2.09 0.83 0.79
S-4 =B 11339 2.24 4.53 049  0.77 1.14 1.88 112 2.82 1.17 0.57 1.07
S-5 =B 11353 2.98 6.46 079  3.07 2.04 9.15 2.06 7.71 1.57 1.85 0.71
S-7 F=B 1137.2 2.73 4.23 072  1.64 1.18 5.30 1.46 6.06 1.51 1.77 0.95
S-8 =B 1139.1 1.09 4.60 1.0s  0.90 1.25 1.67 1.40 3.08 1.30 0.56 0.92
S-10 =B 1143.7 2.20 4.67 059  0.92 1.48 2.63 1.40 2.89 1.35 0.82 0.93
S-11 4B 1147.2 0.37 4.20 0.79  0.89 1.12 1.34 1.25 2.79 1.14 0.40 0.95
S-12 4B 1151.2 0.23 4.05 0.65  0.82 0.97 1.10 1.29 2.91 1.24 0.37 0.99
S-13 4B 1155.1 0.25 4.53 0.66  0.94 1.09 1el3 137 2.75 1.80 0.35 1.04
S-14 4B 1159.5 0.11 4.25 0.61 0.64 1.01 1.09 1.34 3.54 2.07 0.33 1.04
S-15 4B 1163.5 0.31 4.41 0.51 0.91 1.23 1.16 1.35 2.93 1.22 0.34 1.04
S-16 4B 1168.0 0.17 4.99 062 079 1.07 0.97 1.04 2.81 1.88 0.26 0.94
S-17 4B 1172.5 0.58 4.89 0.58  0.85 1.00 1.40 1.36 2.85 2.35 0.43 1.03
S-18 =B 1177.1 1.87 6.27 0.75 1758 1.87 5.23 2.69 5.28 2.07 1.47 1.02
S22 B 1185.0 2.84 5.95 1.04_ 289 2.08 9.61 4.07 8.46 3.39 2.72 1.00
S-24 B 1188.9 2.80 5.56 114 7180 1.68 8.32 2.39 5.44 2.19 2.51 0.93
S-27 B 1193.6 6.16 4.81 214 228 413 22.12 5.58 3.26 4.11 5.61 0.93
S-29 B 1200.9 8.46 2158 212 331 4.87 35.00 5.71 3.26 0.93 2.75 1.02
S-31 4—B 1205.1 5.02 6.22 155 0.95 1.13 10.40 1.41 3.52 1.24 2.98 0.98
S-33 4—B 1209.3 5.15 1842 168 167 1.59 17.25 6.62 4.85 3.46 431 1.18
S-35 4—B 1212.9 546 1325 189 530 3.35 1941  46.76 14.86 12.24 5.25 1.09
S-37 4—B 1216.9 444 8.64 176 3.81 3.40 16.18  40.68 11.70 16.41 4.43 1.02
S-39 4B 1222.6 3.56 1610 186 5.1 1.35 18.17 11.67 13.82 7.21 4.49 1.22
S-41 4—B 1227.0 4.63 1389 167 512 1.56 1523 2325 11.65 9.69 4.03 111
S-43 4B 1231.1 5.18 7.98 1.63  4.89 2.13 15.61 30.02 11.87 11.92 3.99 0.99
S-45 4—B 1234.85 7.70 7.57 221 537 2.10 24.63  23.33 13.29 14.34 6.78 1.01

H4h, EICER U/Th, Ni/Co M V/Cr I M AHFFIE, 5 U, VETREEREN
BUHHIER—F, F—BWERR, F=BRZ, Bk Hd4—B U/Th, Ni/Co
N V/Cr SFHMES I 3.95. 8.56. 6.86; 4 =F& U/Th. Ni/Co F V/Cr *F#{E 537124 1.01.
4.17. 1.43; 4 =B U/Th. Ni/Co fll V/Cr {843 58 0.35. 2.94. 1.67 (F 1) .

423 MELFE

MAAZE KK W, YREE (Mo m e ®E) EAFREZ AL EER, RIWNYREE

(4 ZB)>YREE (=B >YREE (4 —E) , YREE “F¥IE 73514 183.19. 145.78. 133.86.
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ASCRH P Eu 7 @RI HARN (BFE, 2009) : Eu/Eu=2Eunv/(Smy+Gdy), 3K
BN $8db3E T S hruEfL{E (Haskin and Haskin, 1966) , Ew/Eu'>1 87~ Eu IER%, Eu/Eu’
<1 8/~ Bu i 3% . iHHEEEREYW, 4F—B EwWEUNT 0.93~1.22, “FHEN 1.04; 4 &

EwWEWNT 0.94~1.04, “FH{E A 1.00; 4 =B EwEu /T 0.71~1.19, *FI¥ME N 0.94 (& 1),
5 g

51 RBRIEARAR

I DAL R A ST BRI A AT, SRR 1 2 B A D R U TR BT DA
5 A 2 TR R A 0 AR 3 AR i 7 =X

D VIR

VB SRR b S 200 /N B VR B P U NI IS, TE K fRrh R ERIRES, R EIIEH S8
PRI, IXFIS R A RIFUUR, REIRUE F M — P (ACE DS, 2022) o JRRETRI
RUEAF B ZAZAE, K E AR TUE . & AR DR R 0UE . AR R -
JRTUA BT YIS AT, BEYhE, BREER, 55 LB BRIsI . 2
B (Bl 4e, o , FEHMESFIIRERTE.

2) A AT

TEVRIGE IR, U 7K PR A5 18 B IMEAVIR AR, K S 8 T SRR B 745 &
TR T R, OIS T A e CREZEL, 2008) o & ML A5 iR A R LA
BRERER S B, BN WS EATR. TRARCRES A% (B 4h, D, EEBS
A A DT E FRIE o Za SRR G A ik (B 4g) , ATRETE LT Bea1E B B

3) REFR AT

FEURRE 2 A WS R U T i B 3205 30, 4n3% [ Fort Worth 7 b Barnett 7T
AR E DO )1 b fe TR 4 T 45 (Loucks and Ruppel, 2007; 2, 2015) . Si#ith 1
A I AL AL A B USR] A B AR B AR (B 4b) , VR AEYDUTRR IR ELERIE
o AV(Al+Fe+Mn)fE 2 H i AR AN SR 55 10 BB bRz — (BREBERSE, 2004; M4,
2024) , 4—BFE Al/(AI+Fe+Mn){E AT 0.48~0.68, “FIME N 0.63, 54k ALt i
AV/(Al+Fe+Mn)fH N 0.6 FE# #2300 (Adachi eral., 1986) , 3 HIAWIRE R4 — BohE i i) 55 2
K. [FIFF, Al-Fe-Mn = EIHUESE | HGIEA R A — B i 1) FZoRIE (B 5)



Fe 0 0.2 0.4 0.6 0.8 1 Mn
K5 Si#lih 1 A4 Al-Fe-Mn =7 &
Fig. 5 Triangular diagram of Al, Fe, and Mn of the Niutitang Formation in well Guidudi 1

52 EEEFNE
52.1 FAMEREHM

R KA EKE, ATHETIRUK A AR JE R B R 2 el . STEAIBE = R0 .
R EE IR BEIE AT 5 N s B Fe? MBS B ALFR B A 57 BS HaS I BRERALIAEE (Tyson and
Pearson, 1991; ###45, 2009; Canfieldand Thamdrup, 2009) .

HAEME TR RIS h B AT Yk S SR mE & METTR, HFEE
AR 32 75 T ORI AR AR AR SR 2%, R SR BT 4R B W A Dy S i oy 7K AR S IE TR AR SR 1
BRI (Tribovillard e al., 2006; #3455, 2009) . AFEE SR TP HICEMEBEITR S
& (Wedepohl, 1971) , fEUR TR IEE KR & R R BEAHI M E TR I E F 87
M. i TcRE TR AL Y, BRENBYERAEE, DILIT AR R HE(L AL B, fe
A RO BRI IR ) TR N R, R UBERR R E8 SR 0t R TR AR RN, (Tribovillard
etal, 2006; HHEISE, 2009) .

ARG R B Z M ES, EAE KA B A BE 11 32 KR S AL TR S 45 1, 72
KRR, +6 T EIAHT RS ST R AT AR E B A K ROWIE IR T,
BT R 5 B AL A BT TR, LT R M 2 B4 J9+4 B0+3 i, BT R R AR T UTARY) N (Algeo
and Maynard, 2004; #4E3%E, 2009) o 1 TR P ai Mgl e xR 2 N E A RIE, RS
ALK B BAR R, WIAE N R o A IE IR A S B AR SR bR (R ARESE, 2009) o BREL—JT
FARF54h, U/Th. Ni/Co M V/Cr B G R IWH, HETH O 2 M T b A 0d J5 4% 14

13 5) (Jones and Manning, 1994) , HARK/rbrivlE W3R 2.
#*<2 SHZTEEFREMHMETRARSH
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Table 2 Trace element discrimination parameters for the redox environment

VIR BRI
AL AL
HIF AR SR BRAL BB
RS HaS x A
U/Th <0.75 0.75~1.25 >1.25
Ni/Co <5 5~7 >7
V/Cr ) 2~4.25 >4.25

B 6 AT, SefH | A4 UL V iR E L R/ EMEICR E U/Th. Ni/Co
M V/ICr B —F s . K4 —B MM (S-35~S-45) U, V LRI E L, Usr
T 15.23~24.63, “FHME N 1820, Ver /T 11.67~46.76, “F3{EH N 29.28, U/Th AT
3.99~6.78, Ni/Co fH/T 11.65~14.86, V/Cr H/T 7.21~16.41, HF/REREARE; F—BK L
HREEAL (S-18~8-33)U.V JL & & 4, Uer N T 5.23~35.00, “FHAMEH A 15.42, Ver T 1.41~6.62,
SFHIME Y 4.07, U/Th ENT 1.47~5.61, FE/RGREIEE, Ni/Co fHAT T 3.26~8.46, FH/RT1%
—HREIREE, V/ICr BT 0.93~4.11, faaRtA A LLBREM (S-11~8-17) U, VL&
THEEE, Us T 0.97~1.40, FHMEN 1.17, Vet K N04~1.37, FHME AN 1.29, U/Th
HATF 0.26~0.43, Ni/Co {E/T 2.75~3.54, V/Cr HENT 1.14~2.35, BB MHE; 4=
BFE R (S-1~S-10U.V TR B E 5, Use T 1.67~9.15, “F¥{E 7 3.67, Ver T 1.03~2.06,
FIME N 1.39, U/Th AT 0.56~1.85, Ni/CoE /T 2.82~7.71, V/Cr {H/+T 1.06~2.09,

B R S — TR
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Fig. 6 Vertical variation characteristics of ancient marine environmental indicators of the Niutitang Formation in well Guidudi 1
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g8 LR, A R L URR I A o i PR KA S A SR AR PR, 2 — BT ST AR TE Bt
EERIE T, 2R EH AR, & BIBERE MR T, 4 =Byl
WP MR, IR — A IR .
522 HA£27

BG4 R AW AE KRR S e R —, IR IR b 457 KRBT
RHENTIBR R, [FIR A5 A6 S BEA ML, o fRAE K A v 8l oo 3R R AR ST A R e
KB MUTE 8 (EH T %2015 =0, 2019; =DM, 2021) o AR S A
R0 5%, FEMTENDTENBIRY R, &0 5HIRS GRS,
PR MK A B3t B TR AEDTRR A s 4, BB AT BILJS () e A AR AN 4 7 SRR Ok, BB MG VA
SR A HLREE (Algeo and Maynard, 2004; Nameroff et al., 2004; Tribovillard et
al., 2006) . ¥, RRWIFCRHALHE TR LR P E E R Pers Nigrs Cupr, 1FEA4
TR PR AR = S R R o

I 6 FT%0, St#fHh 1 R4 P. Ni fl Cu iR BHEREA S hias. 1
A —Boh R EREAL (S-27~S-45) P. Ni fll Cu SR BAEH, Per T 1.55~2.21, “FHIMH
9 1.85, Nigr /7T 0.95~5.37, “FHIME A 3.78, Cugr /T 1.13~4.87, “FHIME N 2.56, &Rk
WEPEA PR SO s A — B BB R (S-18~8-24)PNi Ml Cu S R R M & 4, Per /T 0.75~1.14,
FEI{E 9 0.98, Nigr /T 1.58~2.89, “FIIMEHN 2.09, Cupr /0T 1.68~2.08, ~FI{H N 1.88,



I R

TR WA O R A BB (S-11~S-17) Py Ni GERBEMTH, Cu mEKLH
BEE, PN T 0.51~0.97, FIIME N 0.63, Nigr /T 0.64~0.94, “FEIMEH N 0.83, Cugr st
T 0.97~1.23, FEME Y 1.07, 4875 dlEFEA = J1KHR: 524 —Bo b, 2 = Bk il (S-1~8-10)
P. Ni fl Cu JCHK & EFREEM S, Per /T 0.49~1.05, “FHMEA 0.70, Nigr T 0.76~3.07,

FHMEN 1.29, Cuer /T 0.93~2.04, FIMEN 1.37, $87R- R 1K Z BT
I S0 3

g5 LT, A B A ORI B PR AR PR DA, A — BerP R SR TR I i A
TRV, ZJEBEEAC, 4 = BiAR I B4R 7= D17k P 5 52 =
523 [HIRAE N

AR TT R ARG E , YRS . DORHERR A J5 I BCE AL I B A 5 Kk AR 1%
A, B ARG BOERAE R U B B AN GREE (Murray, 1994) o CIA (f622phAR
TRED B2 SRR R KR AERR S0 22 M AR . QRS 2003; ARG A% 7L,
2012) , ARy IRIEEG 7 Bt VR A S N R 55 PO H R o

CIA Wi E TR ALOs/ (ALO3 + NayO + Ko0 + Ca0*) X 100, XA & 044 BE /R i &
F7rt, CaO™fREERR #H:H™ ¥ i) CaO. ASCKRH] McLennan $i i (I IET7 VA THE CaO”, A
4 CaO /NaO > 1, CaO"=Na,O; W4 Ca0/Na,0 <1, CaO"=CaO.

& 6 A%, SrARH 1 HABEIEA Al Ti TR E &M CIA BA — B ES . Hh
=B AL, Ti TR & B CIA HBIK, A PR ERAGEHESNEA. Al TREENT
2.14%~8.20%, “FHMEN613%, TitEm & &N T 0.13%~0.55%, “FIMH A 0.34%, CIA fH
T 42.25~65.07, FIIESN 58.54; £ B AL Ti GRS EAM CIA HEARS, AlTGES
BT 8.91%~10.24%, “FIIHN 9.52%, Tit&m & ENT 0.44%~0.56%, “FIIMHHK 0.51%,
CIA fE/r T 68.01~74.28, PN 71.02; 54 B, 4=F Al. Ti RS EM CIA
EMIIPEAR . AL B & AT 5.55%~9.18%, “F3{H 79 7.98%, Ti 7G 3 & & T 0.29%~0.43%,
SFIIME N 0.37%, CIA AT 58.08~65.51, “FI{H N 62.76.

ZR LRI, A B 2E OB U o Vi PR VR S N AR, 2 — BLUUAR B S e U
N SRS BB A B A s a4 Z BUUAR R R IR I Nk B B s, A = Bt
AN Gl S
524 KK EALE

Mo JLFR M TOC HUAE 2 H W vt e K i B R BE O 22447 (Algeo and Lyons, 2006;

Algeo and Rowe, 2012; fi[ g, 20205 L3945, 2023) o FETFRUAMEAEIAEL Y, HEKRE
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PEUF, Mo JLZE AT AR A 214N, Ko Mo JTe IR MR, YIRMH Mo/TOC {H ik ;
FEVH B AU BT, KRB EZE, KT Mo JTTRANA R, MR TR T Mo/TOC
TEREAR . EPLAME BB AR KRR BT, 25T Mo U JCRTEBERITEW) H 10 & E ML 2
S, TR = 2RAN R Mogr-Usr PIMERREIC, 23 700 SR 87 . 559 B A i iy B = sy PR
i BA R E IO AR VEYUAR A & (Algeo and Tribovillard, 2009)

H1E 8 T %A, SE#HE 1 H4F—B Mo/TOC HARMECK, /1T 3.05~28.53, “FHI{EH N 9.85,
B T AN B o0 S0V T 59 B RS B X A, HREE SN SRS R
Mo/TOC fHAF 3.76~7.79, “FYIMEN 5.82, BT —ANFf % T30 B X4, HARME
AR IR A =B Mo/TOC {H BB, /T 1.49~12.75, “FIIME N 4.54, & 7 A
PR ot v T e S B XA, R i X D9 R T B A
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Fig. 8 Mo and TOC relationship diagram of the Niutitang Formation in well Guidudi 1

B B A A R CSOET I 12— BE Mor/Upr (IS A iR R e, (AL T IEH s
7K 0.3~1 £, IX 5 FF 0k 2l B4R FE 3 0 Moer/Uer (ERFSEE I B AR F . 24— B R 30
i (S-35~8-45) Mo. U BEREIE R, AT R EING, SARLIAE T Mo Rk
A KT U, Morr/Ugr 1H 23 53 FEAK (B 7D, BG4 — BN & T3 A B 30 85E, 1X 5 Mo/TOC
o4 R—2.

ZRLPRIR, A-EEE AT 020 R IR — R BRI PR 5, KA B AR R g o, =4
=B A B e, DASRI B .
53 MBUEIIRE

LA T BB RRHE . DIRMER 720, B PRI ERSE, 45605t X R g p A3
MBS, MR FC DX AR B AT AR AN R B TR AL I AR o 32 g P K AR B AL 2 5%
. PRURHNA RS K B DI IR (B B 22 e, & Y B WTRR A F R 5 20 B AN T,
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el
g\

7 iRk

BATE MR Z R A A

MRS B, BRI EER B IR G HOURR, AR A N & G A — AR T
B GKITIT, 2011) o ZARSIEEhHE, XN G AT 2 FETH bRl 2 R, R
WESSAR TE] (0 S A (%%, 2015) o FLIERE, BEE SRR PE LA, RS
B AR KE R, REHMXIERUK R R GRITIT, 2011 [1EBS%, 2020) .
B i@ %o LA [l A B R AR RE , A SEES P B S AR IXOR B T Il e EFANK R R
(kI%5E, 2017) o ZEitilidt B @ B b X A= B A PUER B, IR R 2 A KT i
FEPELRS T KA, HRA ST ARSI L (2=, 2018) .

AN FRER, L3 rHX T 2Eg 4wl A (RITSr) BN — KRR
FF5, G T PR 12— 8 R TR R o e DO )1 o — 2 PR — SR M — T8 7 P 3 X
AR —ARAR X, RIER RN, FEEERN LIRS kg%, 201D . ©F
2 BT A 1 X S B B RS B HEAT T KR T TRE Ay L4 T I X AR R 2 LR
HEWIZ P T 2R PTRIES) (Jiang et al., 2007; Chenvetwul., 2009; Pietal., 2013) .
STERHL 1 R4 — B A S EwBw > 1, HARFMUERFRE, mad B =By
Fedh BwEu B <1 BiEHGE 1, fed— Bt 1, #F 58 X AT 8 32 2 GBS 31 I 52

Byt I, BT ERAER, ARG INIR, B X R AL TSR b
THRAE IR E B IR IR B K, REEMKERE, & TIRER 11 (B8, 2019).
(5] b 2 52 ol o PO Bt A g k4, OB FH 7 X AR R R UURR  BERAE TR N, KB &
BHURREFR A B AR DR TS, SHEVIRE RV 4 ZBUURE I, #F
T8 T e, 70 DX o PR e I SRR s B PR B o A Bt e i i N ik 3 T, 93¢
R 5 LA R BT N 3, STAEHLR 26 H R 00U A A VLR IR & 5 A N E B MK
A =BT, BRI IR I R R LR AT, WP T4k S PR BT 5T DX b e K AR B
FREE A I, I AT REAELE K R o e BELRG T RGN, FEUKMRIE SRR IR . 54—
Bt R BOMLG, W BOSSF IR, FEUREEE AR BUR, BRI R IR GG T
S A, PUREF 75 20 DA S A S0t BRI B St RN 3, & WL A5 R TR A R D
EHHEA,

54 BHUREHENG

LiE AT R B OE JE A A= BRI JE A N R A B AR, R
(X SR R B R A AR, SURRA R R L At I B SR AR B

W Gt A EEE A TOC & 85 MRS e s Ao, 2R 9 P i — .
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TR TOC & &5 Per. Cugr 477 J4RFF £IRIEAHICCR, R2 37179 0.908 1. 0.541 5;

5 Ugr. U/Th S8R4T R IBIEM KRR, R27MHI4 0926 5. 0.7485: 5 Al/%. CIA
LIRS AR bR RIRFUHIKRIK R, R24r7H108 0.835 4. 0.804 0. i AF i 41 = B 5 4+
YE—. ZBAFREER, HPE=E TOC &Y Per. Cupr &4 LW BAR M,
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HESE, 2008; i, 2014; ZEiE, 2018) , EECEAES IR, REEVMREKRE, K
SR JE IR B VRIS S\ AU & SRR 2R R R, (HZ BUE D, #ke
RN, F—BANUR KRS 4 By, SZHERd R R, K ik LA
W, ARITFAENRGRAE . FIR %M BRI N, PR, S8 B
AR RO, KT B AR, KA R RN, AR 22 K A
FIIE SR E T TR = 5 . 12 B VR B N MR, (B BT R A A R
PRI -

6 énl«b

(1) SR 1 P4 BE A TUE W RIS & AR RE R DUE & A HUR S R RE T TUA |
THENURE L RTUA . SAVTRS B TUE M AN RS RILUA 5 aHMH, R H e
JREIFUUR . A5 R AL S PO AR R AE MU 3 Rt E AR

(2) BFF X A BBV IR G SR AP Sk i BRI IR KA

i B AR AR MR AE , S e SRR P A0 A 7= 7 7K S S IR M AR F5 A 58 T v AR o i \ e 2B
T e S5 TS B, R AR B T R T O
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Hdh AT 7

SCPEATE G RL 2 0 ©AE b ERHE B RHE R 4R1T (Science Data Bank, ScienceDB)
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China

Abstract: [Objective] The sedimentary paleoenvironmental characteristics of the lower Cambrian Niutitang
Formation in the Southern Guizhou Depression were studied, and the mechanism of organic matter enrichment
was analyzed to support shale gas exploration and development in this area. [Methods] Based on the core and
testing analysis data of well Guidudi 1, the mineral composition, lithofacies characteristics, and geochemical
characteristics of the Niutitang Formation were analyzed to study the sedimentary processes and characteristics of
ancient marine environments, such as redox conditions, paleoproductivity, input of terrestrial debris, and degree of
water retention. The sedimentary evolution process and organic matter enrichment mechanism of the Niutitang
Formation were explored. [Results] The results indicate that the first section of the Niutitang Formation developed
organic-rich siliceous shale, organic-rich silty siliceous shale, and organic mixed shale, mainly involving
suspended sedimentation of mud and biological sedimentation of siliceous matter. The second section of the
Niutitang Formation was mainly composed of poor organic clayey shale, with the main sedimentary model being
mud coagulation and sedimentation. The third section of the Niutitang Formation developed organic and
calcareous mixed shale, with the main sedimentary model being calcium chemical deposition and mud flocculation
deposition. [Conclusions] The ancient marine environment and, Orfganic _matter enrichment during the
sedimentation period of the Niutitang Formation in the study area ‘showed obvious stages. During the first
sedimentary period of the Niutitang Formation, the ancient marine environment was controlled by high
productivity and strong reducing conditions formed by rapid marine invasion, resulting in significant organic
matter enrichment. During the second sedimentary period of the Niutitang Formation, the organic carbon content
was low due to the combined effects of an oxidative ‘efivironment and dilution from high terrestrial debris supply.
During the third sedimentary period of the Niutifang” Formation, it is speculated that the strong retention
environment promoted the deposition of carbonate minerals and the enrichment of organic matter due to the
influence of underwater ancient uplift. The research results can provide a reference for evaluating shale gas
resource potential in the Niutitang Formation of the Southern Guizhou Depression.

Key words: sedimentary envirenmentj organic matter enrichment mechanism; Niutitang Formation; well Guidudi

1; Southern Guizhou Depression
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