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Abstract: This study deals with the 10" cyclotherm of the 4" oil layer group in the lower submember 3 of the member of
Qianjiang Formation (hereafter referred to as Qian 3"*'” cyclotherm) , an inter-salt shale sequence in the Qianjiang sag,
Jianghan Basin, with respect to the development characteristics and formation mechanism of dolomite reservoirs in the
cyclotherm. The drilling, core and logging data serve as the research basis, in combination with analytical data from
thin section identification, scanning electron microscopy (SEM) , high pressure mercury intrusion porosimetry (MIP) ,
X-ray diffraction, rock freezing and Rock-Eval pyrolysis, and gas chromatography-mass spectrometry (GC-MS) of
saturated hydrocarbon. The results show that (1) the target layer features complicated mineral compositions of 4 lithic
facies, including carbon-rich argillaceous dolomite, carbon-rich argillaceous limestone, carbon-rich dolomitic mudstone
and carbon-rich dolomitic mudstone filled with glauberite. Among others, the carbon-rich argillaceous dolomite is

considered the best, owing to its high abundance of organic matters in a range of 3.3 % to 6.3 %, high level of brittle
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minerals of 50 % to 76 %, low level of clay minerals of 18 % to 33 %, and high porosity of 10. 8 % to 26. 3 %; (2) The
reservoir space of the dolomite reservoirs is dominated by intercrystalline pores, together with few dissolved pores and
fractures, and these pores and fractures are characterized by poor structure and poor connectivity; (3) The macroscopic
distribution of argillaceous dolomite reservoirs are significantly determined by sedimentary setting. For instance, the
carbon-rich argillaceous dolomite mainly occurs in areas of moderate salinity during the middle phase of eustatic lake
level descending. Microscopically, its pore development is markedly associated to compaction, while slightly to
cementation and dissolution; (4) The weak compaction during the early diagenesis, the penecontemporaneous
dolomitization and the hydrocarbon charging to reservoirs, all play a positive role in the preservation of intercrystalline
pores, and are key to reservoir formation in the study area.

Key words: reservoir development characteristics, reservoir genesis, inter-salt shale sequence, dolomite, Qianjiang

Formation, Qianjiang sag, Jianghan Basin
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Fig. 1 Sketch map showing well locations (a) and sedimentary setting (b) in Benhu—Wangchang area, and stratigraphic column of Qianjiang sag (¢ ),

Jianghan Basin
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Fig. 2  Stratigraphic column of Qian 3““"'” cyclotherm in Well W99, Qianjiang sag, Jianghan Basin

Hit

avkn Jifga Hz A AR L HoAt

VLI A M VL IR WOO i = M R 2 2R G AR 1B



ol

VR¥H A5 YU PR T M vy a0 AR R ) VU = AR WA 25 5 2 4 7 R O LB 1405

B3 VED AT M i = TR R R A RO B O R R
Fig. 3 Picture of core from and micrographs showing the features of Qian 3*“™** cyclotherm in Wells W99, BYY2 and WY11, Qianjiang

sag, Jianghan Basin
a. BRI = A, WO I HHUR 1 676. 9 m, 210 MR A b, B AR VST A 25 A, e /b e Jo 4570 AN 128 45717, BY Y2, 3HIVR 2 820. 2 m, A0 i/
F e BUZARVEIT A =540, INFB AT WU BT 450 5 11 o B BAEIR T2 1, BYY2 U #VR 2 820. 8 m, Bt s d. VR RAZEII I =28, Al AR AN 40 43
HCR 1 ¢ T8 AR B A 8, W99 I, MR 1 675. 8 m, Bt se. VMM =5, W] LR AL o o AR S 15, WY 11 9, 378 1 749. 3 m, B {mi ) 5 f.
oz A R S VR S 254, b JE |, J Ak A U0, WO I HIVR 1 675. 75 m, SR HL e s ¢ TRER I = i, PBIRARA AD E  Mh 85 4 1 = 4 BY Y2 T
PR 2 820. 7 m, FAHHLEE s h. B AR UE T MCE A, WO I 3R 1 678 m, A0 B 51 & Rk = WU AA A, WOO S, VR 1 679. 5 m, 210 A 5. e s i lie
AL BYY2 MR 2 821, 4 m, A0 IR sk WO GBS TEAE ST B BT SA A, WO I R 1 682 4 m, O R s L W R VST SR = BT A A

BYY2H:, HPE 2 823. 4 m, A0 IR A

33.0%, V¥R 25. 4 %, A i+ K A FZE R EB W&
ARXT AR (B 2) o FHEE T WA 1 = A LA A 2
¥ 20 3 R R D O AR /NEE 3 ~ 5 i TR
B, RO ABIE i, SR (A2 R A, B A
SR ASHLIN B IR (81 3E, 2 .

3.1.2 FHRRIEAK B

B8 LKA (0,0 3, KR E S S (K A 2
AN SE R H R (B 3h) o TOC & & 5 Al 7E
3.3% ~4.2%,FH4N3.7 %, 5 W Lo VAT 4N
F, B RTE23.0% ~ 41. 0 %, F-398 34. 0 %, Hik
TR LT, S REAAAES. 0% ~39.0 %, F N
28.4 %, AP+ KA A0 FNZE KA 0 ) A

BAL(E2),
3.1.3 SHRA=RREEH

KOS ER G, A0 TR ER AR S

AHRBARAEEAREEDZEH, Je i A
W (E 3, j)e TOCTHREDATEL 1% ~5.7 %, FH¥N
3.2 % W U LIRS H 8o L BRI TE 21,0 %
~40.0 %, F¥1033.4 %, LK N A= A, & EamTE
9.0% ~39.0 %, FH1H21.2 %, A 9+ K A7 J7 A1 Fl
FRR R ) Er AT AR (E 2) .

3.1.4 FHR AL BRI E R EM

K=K AR E, FEEE A 105 B H)Z IR
FTES (B 2) o 4515 i % EAR BN, — O itk
3 mm, (HE B & RS, R, 8 AR T
oz BT, J2E BN A A R o (LA & AR
AR (& 3k, & 31) , ik A BRI & . TOC 75 553
TE0. 4% ~5. 1%, V¥R 1. 8 %, 0 W pl o3 LLES P-4l
HE L AR ATES. 0% ~ 54.0 %, 1 4 33,3 %, H
WNAE LT W), S AE 13.0 % ~ 29. 0 %, 18
22.5%, Asad® S Ly ER AR, S MmE



1406 £S5 KRR R

Fa2 %

11.0% ~ 35.0 %, T35 22.5 %, A 9i+K A Il A
AR AR (E 2) .

2 W 7K R B R F AR A A s 3 = T ORY
A2 R E T, HA 2R SRR B N E S 55 A
FI A A —F 5 1 = e At — & e B S
A—& RV TT = A AH— 5 ok S i SR = e
AH B —A> BRI BBk 1 228 Ak 78, )4 )2 TS 4 8
JEJZER AR (F 2) . & IR H = A A oA e
AR AAZER, L TOC & 7 — O 3 %, LK &S
R = B A A
3.2 figskkee

HRHE WO H-FI BY Y2 H- 3t 21 HA Ok i fL B
KBS EHR A 25 5 o3 A, A B ER IR 0 )2 R AL A
A AR IR -, 455 BN & 0t A4 Pl g R 3 v
R IEOWLEE T L% 5 0 B, BHRA A B 2 TR 2R R K ke
B IFIE.

3.2.1 fh Bk R SLI 4 M4 A

DPITERHIE
SVARE  WEFE DX 18] U 2 R R R B AR AL

PR 22 S BB R 22 FIEAR (R D), H A & )
P A = O ) A A fe > FLBR M 10. 78 % ~
26.30 %, V-394 15.96 %, 1B 5 % Jy (0. 05 ~ 23. 68) %
107 wm?, F449 8 4. 25%107° wm?, J& T L AR5 Al
i 25 W o = e A AR FLBRE 5. 21 % ~
23.83 %, 1N 10.98 %, B % F K (1.33 ~ 9.89) %
107 pm?, S350 3. 65%107° wm?, J& TCFL 47K i3 A
)2 5 B % S TE RN ST s e A B 22, FLBRE N
3.58 % ~5.25 %, F¥h 4. 42 %, J@ THHLFLEE 2 .
Bk 38 i B 4aFLBRJE 5805 A G HEE AT R 3, A
Xz 5 2 2L B RS 3 238 2 A A DG 22 , 3%
Wit )= FL R 2 A8 2 , AN EL A VE S8 PRI i FL IR I 2%

2)FLMESE R REAE

A DXE BT 5 R A AL 48 20 A e
48. 0~ 148. 4 nm P, YR 111, 5 nm, 5 5 S5 25 oL
= T A AL AR B e I3 1 25 () 5 AH B AT B
21 nm(F 2) , FLERZS [l AR 2 7= AR 52
(4 JEL R AT RE Sk S T s O = 4 RS 1 il 1 &
B AT Ao A iR Z [ g FEFL I, AT FLIE 2
B s K+ BT, SR WU LRS-
YIZ LR B Mo LA ) oA v

®1 OINEHWETIMRRONTEERE="""HEEELEEYENLER

Table 1 Statistics of physical properties for the diverse lithic facies of Qian

31419 cyclotherm of inter—salt shale sequence, Qianjiang

sag, Jianghan Basin

5 I/ m A FLERBE % BEH/(107 pm?)
W99 1 675. 00 WAL H = A 22.00 0. 82
W99 1 675. 00 WAV H = A 19. 30 —
W99 1677.20 WA A 26.30 0.95
W99 1678. 47 B IR T AR 25.23 —
W99 1 680. 25 AR H = A 14.97 —
W99 1 680. 65 WA H = A 23.83 —
BYY2 2813. 82 SRS SR A A 3.58 —
BYY2 2814.10 W SRS SRR s A A 5.25 —
BYY2 2814.26 WP SRR s e A A 4.43 —
BYY2 2815.27 WAL H = A 12.19 6. 65
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BYY2 2816. 44 W AR A A 12.57 0.41
BYY2 2816. 84 ARV = 2 A 12. 48 0.05
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BYY2 2819. 52 WA A A 10.78 1. 40
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