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Abstract: In order to elucidate shale characteristics of the Upper Permian Dalong Formation in southern Anhui Province in the
Lower Yangtze, a total of 20 shale samples collected from Gangdi-1 Well were analyzed by conducting organic geochemical test,

argon ion polishing-scanning electron microscopy (SEM) observation, and mineral composition analysis. Results show that total
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organic carbon (TOC) content for the Dalong Formation shale in southern Anhui Province is in the range of 1.18% —4.35%.
The kerogen type is dominated by type I and followed by type II,. The vitrinite reflectance (R,) is between 1.15% and 1.29%,
demonstrating that the Dalong Formation shale is in a mature stage of hydrocarbon generation. Moreover, the Dalong
Formation shale extracts display a full range of C,,-C,; n-alkanes and acyclic isoprenoids. The chromatograms are characterized
by a unimodal distribution of n-alkanes with carbon peak in the range of nC,--nC,, and low quantities of long-chain (nC,;. ) n-
alkanes. Furthermore, the steranes are dominated by C,,, C,, and C,, sterane homologs of regular steranes, with the following
relative distributions: C,,A~C,,—>C,regular steranes, which belongs to the V-shaped distribution, indicating that the organic
matters in Dalong Formation black shale are mainly originated from lower aquatic organisms (e.g., bacteria and algae) and
followed by higher plants in a local area. This conclusion is also supported by the variations of the §"C values of C,;-C,s n-
alkanes for the target samples being in the range of 3.0%,—5.6%, offset, which is slightly higher than the corresponding
value (1.6%;) of n-alkanes from a single source. In addition, the cross plot of TOC vs. TS as well as the Pr/Ph ratio and
the Pr/nC,;-Ph/nC,; diagram indicate that Dalong Formation black shale was mainly formed in a marine anoxic-dysoxic
environment, which is beneficial to the preservation of organic matter.

Key words: black shale; biomarker; organic matter source; sedimentary environment; Dalong Formation; southern Anhui

Province; petroleum geology.

4% F b T b XM Ab VT2 B A R R AL R
RS EEERATIEH M. S KK
ZH U T A DX Sk T A R A 02 BT R 45 7 X 5L
PO A TR A (BB AR AR, 20165 5K 4 1]
25 2016 i ) AR 25, 2017 B2 g T 4, 2020) . [ b
Jo A JR) 7 56 B M DX St T AR ET R A (s b 1
FERRETT L), R T A MR, R A 5]k
T (A5 ES,2021). 5 EHFIX R A A7
T SR X 5 e B B A R R B A L B i b X B
T A R AR, R T AR )G, L BB 4R R D2
HX T 47 X KB ALV 0L 2A 1 U0 BURRAE 2 2k M1
& ,2008,2009; (M f51H %, 2021) A L E 4 HLHE
(Ding et al., 2021; T 1L#F % ,2021a) i 2 FF1E (BR
A, 2013) I AE B 46745, 2011 B R K 5
2013) S5 JF J& T8 5%, Bk iAol KB 4L e 01 A B
T TR OK Bl 0 — 2 A, 2 07 T — A 58 K X
T - R DA ], B DU R B R A ALBR
H(TOC) /@ s BREE D KR ER &
AL SRR B A R SO R I R
HI5C L BE A, AT KT K B 20 U8 0T B M BR Ak 2 R AR
JF T WF 5T CR RIS, 2009 5 BR - 45, 2013 ; B A&
F55,2016; T VLHESE, 2021b; 28 SC1H 45, 2021 ) , &L
I FA S KB 2 e 0UA BoA B Ar A vk i B
KRTAVT RN T A —ENER AW
EHINN LT T, 8 3 B 3 A w8 U 28 (4 M1
4 ,2019;5Ding et al., 2021) 5 30845 R A2 350Nk 2
PLIT,- T2 2 3=, B 3= 44 fi 7 58 A (B 7 45, 20135
B AF L 20165 R SO A, 2021) . T R AT
i R JET R T I OAR A AR R DA AR B Y 2

FOHEXRI T X E S5 REHE I
I O FE A S DA U RO 3 B RO R
AT 538 5 of v L 1O R B 4 A O BEAT R G
BORE IR T JE AT HL 3t Bk Ak~ 0 3 LG 8 4 O -4
T L B LSS A 2 B B S A e AR G A
T T 7 7 e DX B 4 50 il SO R T A%
P LU, TR0 B3 1 fog 1 L IX K [ 4 98 0 Y 2R
Yrbs A& WA RS o A RRAE SR T ORI T
T A HIL BT oA 5 N T BRI 2 K A i AR A A D T
Jit; B, SR A X e T IXOR B 4 s S 1 4
i 5T R R, IO T T IX &S

z
Ly

DESTRE E ISP
o i

G A o L Rl VAl A I 2o i =
1L O £ B VA Al N 77 R O O 2 A
30y B R SE B 05 B B L TR AR 29 1.0 X 10" km* (&l 1)
H2ER LK 5T K 27 T 22 04 15 48 3 FT L AL
PRBE AR (R 4145, 2011 AR K 4, 2013) . HAA T
HLEEILESE, T A VK B T L
B TR 6 o 2 B v P E i R A DURR R B L KM T
— B AR R AR R AT E B
— T R SR T A AR AR O B R DT 32 4R ) g
050783 114 B0 365 A SR, CRRHR 3 1 8 T R B B Y AR
VL VG B 7 1] A I 1B 48— Bl 0, O AE Wi b —a1
P A TA L AP rd R RO B I I R G B
TR et L I N ey S o T
WL 5 F )5 Ol T R E M REJE A A (g

o

—_



TS - M6 1 3 XK 21 DU A WA R AL W R AR B G 5 237

— R | 3
/@gﬁ// \\% / =™ E
—— mmmEsa) — S N NV
- - T
e A i
e .
e e ;
e :
- Zd ;
(O] [owx] Qe [C] =7 [l = L=
WHFEIX 4 FHL KFR sl AL AR ZRUEPETH T

T BIFSE X Rk 10 B 03 A (i R 54, 2013 18 2k0)
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Table 1 Geochemical parameters of the Dalong Formation shale from Gangdi-1 Well in southern Anhui Province

B R TOC TS R, S, S, S, T HI S,+S, .
G5 (m) (%) (%) (%) (mg/g) (mg/g) (mg/g) (C) (mg/g) (mg/g)

GD-20 919.5 1.24 1.69 1.17 0.39 1.96 0.15 447 158.06 2.35 0.17
GD-19 924.1 1.18 2.74 1.24 0.35 1.35 0.18 448 114.41 1.70 0.21
GD-18 927.4 2.89 2.48 1.19 0.45 2.72 0.17 449 94.12 3.17 0.14
GD-17 930.5 2.18 2.67 1.16 0.33 1.42 0.18 452 65.14 1.75 0.19
GD-16 934.2 1.71 2.81 1.18 0.37 1.68 0.21 451 98.25 2.05 0.18
GD-15 937.8 1.70 2.84 1.21 0.47 1.73 0.21 450 101.76 2.20 0.21
GD-14 941.8 1.86 2.67 1.24 0.29 1.19 0.18 448 63.98 1.48 0.20
GD-13 945.9 2.81 1.65 1.15 0.51 2.00 0.22 453 71.17 2.51 0.20
GD-12 950.0 3.94 3.40 1.17 0.54 3.21 0.29 452 81.47 3.75 0.14
GD-11 953.5 2.05 2.82 1.25 0.41 1.52 0.16 450 74.15 1.93 0.21
GD-10 955.6 1.19 2.68 1.18 0.46 2.37 0.19 450 199.16 2.83 0.16
GD-9 959.1 3.52 2.63 1.20 0.58 3.72 0.24 453 105.68 4.30 0.13
GD-8 964.0 3.20 3.33 1.19 0.65 2.40 0.20 454 75.00 3.05 0.21
GD-7 967.5 3.68 3.02 1.24 0.22 0.81 0.27 455 22.01 1.03 0.21
GD-6 971.7 2.67 2.31 1.19 0.41 2.12 0.19 454 79.40 2.53 0.16
GD-5 973.7 3.05 2.94 1.17 0.61 2.67 0.25 452 87.54 3.28 0.19
GD-4 975.5 4.35 3.10 1.21 0.87 5.59 0.33 451 128.51 6.46 0.13
GD-3 979.3 2.02 1.19 1.20 0.37 1.61 0.14 455 79.70 1.98 0.19
GD-2 982.0 1.89 0.99 1.24 0.68 2.54 0.20 450 134.39 3.22 0.21
GD-1 984.9 3.54 1.80 1.29 0.90 4.33 0.28 453 122.32 5.23 0.17
T H(E 2.53 2.49 1.20 0.49 2.35 0.21 451 97.81 2.84 0.18
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Fig. 3 Plot of TOC vs. S, distinguishing the quality of the

Upper Permian Dalong Formation shale in southern

Anhui Province
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Table 2 Maceral compositions of the Dalong Formation
shale samples from Gangdi-1 Well in southern

Anhui Province

FE ity 4153 (%) —
ERE: JEIRA el BEAl TS RRAl

GD-20 90.7 1 7.5 0.8 84.8 I
GD-19 86.3 1 118 09 77.1 I,
GD-18 88.4 0 104 12 79.4 I,
GD-17 91.8 0 7.4 0.8 85.5 I
GD-16 89.6 1 8.3 11 82.8 I
GD-15 90.5 0 8.9 1.0 82.8 I
GD-14 90.2 0 8.4 1.4 82.5 I
GD-13 94.5 0 5.0 0.5 90.3 I
GD-12 91.2 0 8.1 0.7 84.4 1
GD-11 86.6 3 9.3 1.1 80.0 1
GD-10 89.7 1 8.5 0.8 83.0 1
GD-9 90.5 0 8.4 1.1 83.1 1
GD-8 89.4 0 9.4 1.2 81.2 1
GD-7 87.7 0 107 1.7 78.0 I,
GD-6 89.9 0 8.9 1.2 82.0 1
GD-5 89.7 0 9.3 1.0 81.7 1
GD-4 88.9 0 103 038 80.4 1
GD-3 92.7 0 6.7 0.7 87.0 1
GD-2 81.5 0 167 138 67.2 I,
GD-1 73.7 0 250 1.3 53.7 I,
S HIE 887 04 100 1.1 80.3
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K, 96 JEAE JL 48 >k (B 5h~5i) .

4 YA YN

4.1 $ERERT

U6 DU B % ot e 22 91 o 1) 1F ) 6 e 2 S
MR R T EE R AE B BB A SR
WU vUA DR ER BE A ML K TR 5 A 0 R AR
5 RTINS 45, 2014 T VT8 %5, 2021b) . i 7 H IX.
R 2 13 B ife BT FE S0 1 R T 5 ] 2
it Y 1 B Y S A Bk B 3 A AE nC~nCy Z T,
I 0GR B 3 5 3 A AE nC y~nCoy 2Z 18], nCos T R 3
EM R SR (E 3, K6). #F5E X KFEH T
7R IR SR ) nC/nCy A T 1.01~3.97, F 3
K 2145 (nCyy /nCyy ) A F 0.46~1.22, F ¥ N
0.763 (nCy+nC,,) / (nCop+nCy) A F 1.13~2.06,
SR 161, B WA Bk B IE R B g A i O
B CPIA F 1.08~1.25, F ¥ K 1.13, A 18 % 1
#AE H OEP A T 0.98~1.03, F % Jy 1.00, % A
WY A A A e L o A (3R 3) . KBE A il 5 M
an Y B (Pr) FIAE %6 (Ph) 38k &, 78 GC
B EA R EME (- 6), Pr/Ph At T 0.68~
1.06, *F ¥y 0.92, K &B 40 # & £ 8 55 49 Ph
B # 5 Pr/nCy, 4 F 0.54~0.87 , 3F 44 4 0.68 ; Ph/
nCy A T 0.52~0.77 , ¥ 4 0.65( £ 3) .
42 TERSERZRT

B P i DX R A 4 13 B8 T 5 A R T
—E T 1Y =R B AR N AL RS om/z
191 Fa i (3% 18 E AT DL 1 (B 7)), B R B 20 A il i
al A (AN GD-1) , K 22 BOFE il v = 3Rl Jot F11 78 Jot (1)
Gy A B R A AL W R G T R SR R
R 7E ot B > S IRE bt . = BRI e e o0 A S LA
XA, FRTE Cpy~Co Z 18], AL R ZH L Cooh £
W, C,- DU BRI bog 1 UK 2 R 9T IX R e 4 T 2 v ok
K H 3 B 138(H) L, 14a(H) - = 3R 15 BE 4b , 38 &
BT R Cy, AR CH JE ) - = 3R e . & 2k 45
(1994) 7 WF 52 7K 3ok 358 188 B A 00 o 7 FR R = B o
ZEFEH M 13R(H) , 14a(H) - = PR b 5 B 38 2 5
A AR AR A A FE S = AR e AT R TR 9 2 Bk
A=W R 7R S X R B A A R Y
WA Y EEAHE 17«(H) , 213(H) -FE b & 41
178(H) , 21a(H) -5 kg R 51 .C,Ts 17«(H) - HE7E
B 55 (B 7) BB A v T Co~Cy, B Gy i kit i hy
Fuw  HHEEE A A P IF A , Moldowan et al.
(1991)WF 5% & B Coo17a(H ) -5 HEZE bt 55 75 b A Fa 8
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Table 3 Biomarker parameters of normal alkanes (m/z 85) for the Upper Permian Dalong Formation shale samples from Gangdi-

1 Well in southern Anhui Province

FE S F g nC,,/ nC,,./ (nC,y + nC,,)/
) CPI OEP Pr/Ph Pr/nC,,  Ph/nC,
G = il H nC,, nC,,. (nC,s + nC,)
GD-20 nC o 2.16 0.81 1.64 1.12 1.00 0.98 0.73 0.70
GD-19 nC 2.24 0.83 1.52 1.09 1.01 1.06 0.80 0.72
GD-17 nC 1.86 0.73 1.43 1.08 1.01 0.94 0.75 0.75
GD-15 nC,, 2.33 0.79 1.52 1.09 1.00 0.92 0.67 0.68
GD-14 nC o 1.86 0.72 1.54 1.25 1.01 0.92 0.72 0.69
GD-13 nC,, 2.74 0.93 1.68 1.14 1.00 1.06 0.76 0.68
GD-11 nC,, 1.01 0.46 1.13 1.14 0.99 0.95 0.87 0.77
GD-10 nC 1.89 0.64 1.69 1.13 1.01 0.88 0.62 0.59
GD-8 nC o 3.97 1.22 2.04 1.15 1.03 1.02 0.60 0.56
GD-7 nC,, 1.17 0.55 1.39 1.15 1.01 0.83 0.54 0.52
GD-5 nC,, 1.45 0.65 1.78 1.12 1.01 0.68 0.58 0.59
GD-3 nC, 1.71 0.68 1.52 1.09 1.01 0.86 0.64 0.63
GD-1 nC g 3.47 0.92 2.06 1.11 0.98 0.90 0.57 0.57
FH 2.14 0.76 1.61 1.13 1.00 0.92 0.68 0.65
(a) nC,q nC,, (b) nC,, nC22
C nC,,
s GD-1,984.9m nC,, nC GD-5,973.7m
TOC=3.54% TOC=3.05%
nC,,
nC,q nC,,
pr|Ph nCoy
nC,, nCy,
i nCs,
nC,, ‘JMMHJW W LL Wk LAt N L\_L’nVCL“
nC nC,, nC,,  nCy,
nC,,
() nCy 2C GD-8,964.0 m (d) * GD-13,945.9m
2 TOC=3.20% nC,, nc,, ~ TOC=2.81%
nC15 I’lCm
c nC Prip, 2
Pripy 12 nCy
nCy,
nCy,
1! mHWWI M h.n.n‘u. i
nC,q nCa nC,q nC,,
- . C.,
(e) nCa ?ODCLSf_‘;?)Z/fm €3] . GD-19,924.1'm
nC,, TOC=1.18%
nC,,
nC nC,,
pr [Phi
nC!S
C
nC, et nC,,
L boudlw

(ESI I e B 52 R U O o= 3 W N -3 T = R S DS W REER A
Fig.6 The m/z 85 mass fragmentograms of the saturated hydrocarbons for the Upper Permian Dalong Formation shale samples

from Gangdi-1 Well in southern Anhui Province
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Fig.7 Mass chromatograms of terpane (m/z 191) and sterane (m/z 217) in saturated hydrocarbon fractions of Dalong Formation

shale samples from Gangdi-1 Well

PEET LT, RO AE & i O L B BE T AR R S IR A T
kT3 A BT XK 4 2 B DU R R R R I
Ty (T

Cy, 18a(H)-22,29,30- =R A ke (Ts) Hl C,y s
17a(H)-22,29,30- = B2 5t (Tm) J2 e 8 WY 2
BERALE Y, H R T R AR P B AL R . K
B 4 13 He e 71 A FE & Y Ts/(Ts+Tm) 4+ F
0.57~0.86, F ¥ 4 0.69; Tm/Ts 4+ F 0.17~0.76,

X 0.48 5y B BE/Co FE KE A T 0.16~0.47, -1
H00.24; =BG ke /FE BE N T 0.36~1.05, F ¥ K
0.59, J M7 ke R0 A = SRl ke £ & (£ 4).
4.3 HEHITR75

e mE X K BEA A h & A a2 S
Yy, 5 /= 217 S LR R S 2 A
AW 3 B AL R 55 8 (CoCly) AR £55 852 (C
N Cug) , LA R/ 8 28 5 ot (T 7) AR C.y L Cog  Coo Bl
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Table 4 Biomarker parameters of terpanes (m/z 191) and steranes (m/z 217) for the Upper Permian Dalong Formation shale

from Gangdi-1 Well in southern Anhui Province

v n . <) .
43 on e e MWOES SRemms ——SnEe——
GD-20 0.32 0.52 0.68 0.20 0.85 39.05 26.37 34.58 1.13
GD-19 0.28 0.49 0.67 0.19 0.96 36.43 27.24 36.33 1.00
GD-17 0.31 0.60 0.63 0.21 1.05 37.37 25.32 37.31 1.00
GD-15 0.31 0.45 0.69 0.20 0.56 38.25 25.74 36.00 1.06
GD-14 0.37 0.42 0.70 0.20 0.42 37.87 25.98 36.15 1.05
GD-13 0.34 0.17 0.86 0.16 0.40 34.46 27.37 38.17 0.90
GD-11 0.30 0.37 0.73 0.20 0.37 35.42 26.65 37.93 0.93
GD-10 0.34 0.43 0.69 0.28 0.36 40.56 25.72 33.72 1.20
GD-8 0.40 0.18 0.85 0.18 0.45 38.61 26.90 34.48 1.12
GD-7 0.36 0.49 0.67 0.19 0.49 38.99 23.88 37.13 1.05
GD-5 0.35 0.76 0.57 0.20 0.64 42.36 24.99 32.65 1.30
GD-3 0.32 0.61 0.62 0.38 0.56 44.52 23.86 31.62 1.41
GD-1 0.33 0.76 0.57 0.47 0.52 39.31 24.19 36.50 1.08
FHEIE 0.33 0.48 0.69 0.24 0.59 38.68 25.65 35.67 1.09

T Cog W Cop- B AN 1 Co H O o s Ts g Cyp 18a(H)-22,29, 30- = 4205 s Tm iy Cyp 17a(F)-22,29, 30-= K7k .

%ﬁﬁﬁﬁ%'?hﬂwm&%A%m%ﬁL
A (Cp>Cry=Coy B €y >Cle=Cly) L LAY (Co>
LW&M\Vﬂ(L—Q>LM Bify VR (Cp=
Cr>Co H = HMERRK)  HLA (CrrCry=Cy)
A HEZE LT (ChClpmClCy) (PN B L 2013).
M2 4 n] LA H, KB4l 13 He e 00 2a #E 5 i C
Cosv Coo BN HS B A0 X & &2 50 51 o 34.46 %0~
44.52% . 23.86%~27.37% . 31.62%~38.17% , #
1B 43 51} 38.51% . 25.64% .35.84% , £ F N C,.~
Co=>Co, JB T V BLA3 4 .C,y 1 C 5 HE 5 %t 75 B
GEXRBEL T &AM I AL s bl —

FE A LA S R R R C, > Cu.
4.4 EMBRREKBREALE

TRL A B gk [R] 67 R R A T R BR A BIL T Y
(T U IR 1 -2 N I o R o )N s A |
EN /DR ORI PR R N A IR VA 257 S N
BOE EEA MY B, e )8 TR — ki, |
] — o U8 A AS [H] Bk 5% IE B ke 4 B 8 1°C AR Ak B
N, — BN F 1.6%, (Monson and Hayes, 1982).
XF e T M XK B A6 B T A AR A HEAT TR R
LN I VA W = 75 I o N S RS R N
K F KB T BE G nCy~nC,y P B 8] {7 R
T —33.663%~—27.487%, , ¥ ¥ Jg —30.778%,.
AN TR B i 22 (0] T 4 b e B A Bl () A2 3R 43 A
2RI AL CE 8) , 2 B i AL (/I BE % IE 4

GD-7 -® GD-11

~#- GD-1 -4 GD-5

GD-15 =& GD-19

13 14 15 16 17 18 19 20 21 22 23 24 25 26
1E e e Tk £

fi 7 3t DX b 1 b T G DU A

A h £

The 8"C values of individual C,,-C,; n-alkanes in the

8 bt et B AR B8k (] 40

Fig.8
selected samples from Gangdi-1 Well in southern

Anhui Province
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ERAG Y, B o A 2 — A 2 b 48 4
REfE S bR A R BE 0 22 57 . — O R IE T
IS5 I U AR L 28 M O A R PILT L R o 0
() 32 0 il R nCo~nC,y 5 T SR U5 F 55 55 A8 9 1 A L
J, TE G g K B 32 W8 B R nC oo~ Cy. P2 T 1L XK B
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& i B 4 Rangel ez al., 2017 1&H40)

Fig. 9 Plot of Pr/nC,, versus Ph/nC of the Dalong Forma-

tion shale in southern Anhui Province (modified from
Rangel ez al., 2017)

41 13 HL e 0 A BE A R 0 BR B 3 K o A TE
nC~nCo Z [0 (& T GD-11 % F W 5 50 K nC.,)
e A BLRT FZEORIE TARF IR U A W Bk
K R .CPT R 1.08~1.25,F % 4 1.13, OEP
M 0.98~1.03, 3 ¥ K 1.00, J& 75 15 8% 45 3 2 A
XA TG W R AT A8 Btk D0 A 43 A 00 R T AR B BRCIE A4
Bt K, T BE LA T ROk R . — 2 A0 RN H: At B R
Yyt O bl A B i e Y Bl R AR A R
E (R 45, 1991) . L Ah, Pr/nC,-Ph/nC,, B fi#
w00 A BB RE Sk U B B9 R DL R
W, R 2 13 B g U025 R a3 95 AE T I AH TR B
KA LT IX B, 95 7R e mE b XK BE A e A A
BILJBT BE BT 3 2k U TR 45 K AR AR W B STk
A LTI P i S e 43 A e AT DL i A
BLIBTAE R . — Bk 5 A T i 55 e 2 S B Ak
M2, BIAE AR rp i) Cr  Cg Coy B 15 22 i A0 38 3
1ok 2 Ak kA TR e B B ot % RS AR C-C i
ORI Cop Co Cop B B2 A 22 57 I (., L
A 32 B 7 Ui A ) RN TR R S SR AR AE AR T LA C B B
Sk T R AR A AR DL C, B B N 3 (R AR A
THE,2011). R, — B IA Sl C,, B e =28 5 T 3 2
RS K AR A A 56T Co B85 58 WU 32 B U8 i 2 55
R (Peters et al.,2005; X 44 X3¢, 2007) ,
Fit e T R C o CoCo B 55 e = £ 1 5K 11 15U AL
JR R . B 10 0] LLA Y, KRR AL 13 B ilé 05 #F
PIV6 A6 T TF U AR R TR DX, TR R R BB 5 XK
G 41 DU A A ML B 5T 32 ok R T A AR AR K
A AW L AR R B A [ 6 2R W T AR R

C ) 5 152 (%)
05100

0

0 20 40 60 80 100
Co I 5 (%) C I £ B2 (%)

FI10  foe g b DX b 1 DB 2 U R 55 68 C - Cog-Coy =
£ P (i P4 Hakimi ez al., 2016 & 8)
Fig.10 Ternary diagram of C,;, C, and C, regular steranes
of Dalong Formation rock samples from Gangdi-1
Well in southern Anhui Province (modified from Ha-
kimi ez al., 2016)

A HL T BE 0Ok R OB S XK B AL 6 B DU R
nCy~nCy B K Bk [ i & N F —33.663%~
—27.487%, (SF-44 k5 — 30.778%, ) , ¥ KBk KLY 1E H
Jot J LA [R) A7 38 07°C 2 H A T 3.0%0~5.6%0 Z 1],
M R T B R TR A [ sk 5 I AR e A 1 87°C A2 Ak
(— B /NTF 1.6%,) (Monson and Hayes, 1982) , 4§ 7~ fiff
% X KB 20 B0 A ML T AT BB R 58 4 2 B0 — R IR .

254 Pr/nC-Ph/nC g B L CormCoymCop BN
Bt = FA L AR R Bk [R] A7 3R 43 A A [ S R e
A b XK B 2 DT A A L R T R R R T A B
FN VR A ) ARG K E A STk, R A A
Rili 50 i G R W) Y TR L 5T R A 45 R R
KEATAAHLTLLT BN E DH I, A
Wy & (3% 2), 3 — &4 5L F] H Pr/aC,,-Ph/nC,
fift . CormCog=Coo LI 5 B2 = 1 1 L 400 RTS8 B0 44K il
[F] 2 22 43 A 0 0 A HIL BT B BT ok I8 09 A Sk .
5.2 MAKEEMLIEFEMER

TOC 5 TS AH 5P AT 50 50 50 U LUK ik
I LB SE Al L R R TP A LT S kT
Hh B 1 T BRI DR A7 AR DG B Bl B, B A BT 25 4 R
“HH R R A AR — R Y E AL W SR AR — R
BB W HEAT 3 il | e 2 R R 34 iR RN (Bacteri-
al Sulfate Reduction, BSR) T Wi R £h , i 7K 44 7 (1
TR AR 25 (SO,” ) 23 #F — 20 W i 1R b 38 5t 147 348 Ji
AR ALY (HLS 8 HS ) | B Ak 9 7 55 1% PR gk ik —
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T P Bith, TOC 5 TS BATR4F #9281 1E AR G HE , (109

O XRALLH . 5 1 A CIRBEJE 0). 15 2 % B, 7 g 5K 1A 3 B

> a ©4 _...2 g0 T, TOC 5 TS BA7 W] 9 2 IE MG, Il 19 1

- cwera ZAE I 51T S0 R 1 AT 11 B | g R A X

2 A R LT N S 8 R R 8 4 HOIR 5

ot i, B i 2 S5 ER BE 26 B, FL TOC %5 TS 1%

a ) B A LR P TE R G L TS B L B R T 1L R

Dk BTN VPN LAy AVS R NP LS A SN

. ; } : ] i G 2H o R 2 BORE S TS &t 7 2.0%, 5 TOC

TOC(%) B B AR Y L B W I A S e )

ML BRADB GBI LR E= BB RIEALUHTOC S TS g g2 91 52 38 bk 486 17 09 £ ) (Mansour et al.,
LA

Fig.11 Crossplot of TOC versus TS contents for Dalong
Formation rock samples from Gangdi-1 Well in

southern Anhui Province

W RN R FeS , fie A0 S BT, A Bk 1Y
T W2 A1 Bl A6 A1 BIL BT 1S 23 T 2R AT Y TR 2 2298
A X KB TS LA M 0ok &,
RAEDER T RO EHRY A0 BKA A
A A E B B R Y L B 3R DL R
TR AEAE  FH LA TOC 5 TS #3b 30 51 & A
BL BT 5L 0 AR AR AR 1 4 A O P BT L R N B Y
(Mansour ez al.,2020) 5%, 75 1E 5 1 A1 & A KR35

2020) , T AN J2& 32 45 HLBK il 2, ifF — 2P UE S KAl
e U125 TR IR 0 K (A kb i AR Bk AT SACIR S
Pr/Ph 772 Bl T R AE & 4 LT DT R A Ul L
WK R B SR AR R R 5. — B Pr/Ph<<1.0 46 /R
Bl 48 (3 J5D) K AR BRI, 1.0<<Pr/Ph<C3.048 /R 71 A
(55140 7)) KRR 5%, Pr/Ph>>3.0 48 78 B AL K AR IR 855
R ) Ml 7 SR SRR PR PRI v R 2RI B Y A e
D3 5 78 BRI K MR IR 358w, 32 B0 A 1 559 140 R ot A 45
FE A K R PR BT rh A H A B A o B
(Peters etz al.,2005). bE B #o X K B 4H vt = FE T g
Pr/Ph 4 T 0.68~1.06, - 1 0.92, 45 K 2 KUkE &
INTF 1.0, Z2 80P i IR 55 00 e 11 B, HE D R B
41 UTA T I I K AR Ak TR - SR RS L

£S5 RAMRXKEATES MM S8R TSRS L

Table 5 Comparison of the characteristics between Dalong Formation shale in southern Anhui Province and typical shales in

Sichuan Basin

TURRER TSR A PN pNFi|
DX He sl X 1 - N2 A i 7
AR LRGP R F ZER ZER
JOR B fE U IHF T 201-H1 SR Wb 1
LR TROK i b RO B 2 TR K B GO B -4 s A TRAK B 7K B B0
HE PR (m) 2 250~3 500 2 300~3 200 2 500~6 000 800~2 500
ST T R TOC>2% (m) 38 37.8 15~40 12~35
TOC(%) 0.46~7.13/2.66 3.0~5.0/3.8 0.56~22.05/7.19 1.18~4.35/2.53
R.(%) 2.42~2.80 2.14~2.87 1.49~2.99/2.15 1.15~1.29/1.20
AL ST -1, -1, -1, IEBoEC T g i
FLBREE () 2.8~7.1/4.8 4.0~7.0/5.4 1.3~5.7/3.5 1.2~6.8/3.9
AYEE () 46.0~65.0/55.5 46.4 4.1~77.8/44.7 34.9~58.4/48.3
A (m?/1) 5.0~10.0/7.5 2.9~7.4/4.5 0.6~11.5/4.6 0.5~1.5
EIE %4 1.6 1.2~2.0 1.4~1.7 /
KRG R FRLSE KE NEE-KE — & REE
R IRZLUE ik e e Y 7 M A1 R A7 3 Bk 7 fi A1 Tk 7 fi A1 Ik 7 fi A1 Ik
3t A 855 55 Bk 5

/R A K IR X R T VR 2 R R R 4 45 (2020) F S 7 B 45 (2020 ) 11 S 5 1 2R b Ml X R [ 2350 0 B 31 6 845 (2020).
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Hb , Pr/nC,~Ph/nC, B fif-th, w] H - 340 510 50 FRUK AR 7
AL M. R 9 rT LAE Y, R4 138k it
PR AR A T I IR L U IS ) A R 2% L TR
FEHE 7R KB 2w A HLIT 04 T8 T Bl 428 4
VN7 R (N S STV 2 2 = (= F 72 B N
SR — B (R 45, 20205 T VT8 %, 2021b) , HF
— 3 5 F H Pr/Ph ., Pr/nC,,-Ph/nC & f# . TOC
5 TS 3231 ) 53] 08 5 0 R K R 3R 55 1 A7 350k

6 Fot B b X R B 4 T e T P g R
T J= B X T

T8 A 0T FE I R M DX R B A T I 4 AR
A7 B 77— I 3l DX g SR A1 AR Ll X
RBE A 5 e E (3 5) , AT RL & B B g 3t IX R B
HAE DR AT BT A B TOC A HL s 26
B FLBRBE A3 5 5 1] A e IR AR OR B
AR Y, R R SR RARARE R
R AR Ty RN K I 2 b e T R AR R B
AR B BRI, T 1 e R M X R R 2 s TR
KTOC & 550w P A f B rp g8 oK fL B &
7, B A WU AR e Wy o R A R A 2 ] E
T I R R A A, L A R R R A AR
MR R, T T X E RGN aMZ T
22 W1 R i ok i A5 5 R b DX R B L A A
e R, DU I U AR T R,
N XU O AR R gl o R 3 3
R AR E R IR AT BT AT BT R AR A A
J 393 ) 3 I 2% R X 558 4 b DX AR AT I R

7 b

(DR X KFEA 1A TOC & it 1.18 %~
4.35%, F 4 K 2.53%, TS & & M T 0.99%~
3.40% ,F¥ R 2.49% , 5 TOC & B FEA K XY . %
MR FE B A T 53.7~90.3, 45 7% THEAR LI [ %1 Ky
F L8k I B B AR e R RN T 11500~
1.29% , T, I T 447~455 C, J W K B 40 7 %
AR A TR AR TR B B

(2) fi5 T 1l DX K g 0 0L 25 1 R o o i 1] 2
AR (%) B RS 3 A, T 6 ik 32 93 A AE nCo~nCy,
Z N8, nCos . e B B5 E A8 e A B A, T A A A AR
PO A LG 254 A AR S R AR b BN
F9 > AW e, = E il b e B 43 A 1 FELRE X R

L FEWTE Cou~Coy 2], He R Z 8B UL Cy
F g Pr/nC,,-Ph/nC B f# . ComCo=Cog BN 55 b
SN RN N S EIE VA i A Il N
Bt 20 v A BL BT BE BT ORI TARE KA A
By Tk Bl U v A AR W AE R A DT R

(3) TOC 5 TS Yy #1 ¢ 1% . Pr/Ph It fH .
Pr/nC,;-Ph/nC; K fi# M 5] 48 75 B¢ B L X K &
A S| N T 2 A A R (3 [ = AR N = A/
WAL, AFTAEIBERAAE, S ALK
O R B 3 BT

() hEr X KEHA TS A& RN AERY
JoT B lt AT SR A S ), O T R o R R
Z 1 DR AE 5 2 T 20 00 R Y OGS I
e A T S R R 7 AL S s R A A
B R AR E TR R A B AR A P AR
I R i 55 A M DX A5 ) 4R 58 R

AR R A LSRR AE
LN RN RIS IS R E R o S
EIPAT AR E TEXEEL, EREEME)
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