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The Significance of the Grain Coating in Preserving the Primary Porosity

in Deeply Buried Sandstone Reservoirs
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Abstract: The primary porosity preserving mechanism of grain coatings under deeply buried condition is a key to un-
derstand the porosity evolution of sandstone reservoirs. However, formation mechanisms of different type grain
coatings and their implication for the primary porosity preservation of deeply buried sandstone reservoirs are still
controversial. This paper systematically reviewed the characteristics and formation mechanism of authigenic chlorite
coating, microcrystalline quartz coating and other types of grain coatings in deeply buried sandstones and their
effects on the reservoir quality. Currently, the good effects of the authigenic chlorite coating and microcrystalline
quartz grain coating have been increasingly accepted and recognized, but the primary porosity preservation by other
clastic grain coatings. such as authigenic illite, mixed-layer clay, bitumen, and opal etc. , still lacks convincing evi-
dences. The vague understanding in natures of different grain coatings become the bottleneck for in-depth studies,
especially need to deepen the understanding to the formation and evolution of grain coatings in the preserving
process of primary porosity of deeply buried sandstone reservoirs. The further understanding will improve the accu-
racy of predicting predrill reservoir quality.
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Fig.1 SEM graphs of authigenic chlorite coatings in the Triassic Yanchang Formation

sandstones of the Ordos Basin(after ref. [7])
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Fig. 2 SEM graphs of microcrystalline quartz coatings in the Jurassic sandstones of the North Sea(after ref. [1])

FEAL I PR B Z2 R S R TS S
R G A A A P O A R B R
U i A0 B AR W 0 I ) A S U A R RN
R R[] L B B T B =2 R AR s Ay 8 ) A 25 D)
FLAT 58 1 1) 0 R AR N R RN I B R ] AL R
B, AL Graben H1#B 3500 ~4300 m R AT L &
B E W A g 0 D b AL B R Y 4E AR
20 Yo BEE & 17 6] — )22 057 4200 m ¥ L A H B0 AN A 08
BRI RD A R ALBREE A 11 2657 BRI R ik 22
(1) 27 35 R AT A 0 B sk 0 ) 7 SR L B

87 5 0 R B BT DR A7 1 e D A L B B R
SCETAE L EEAR R R T ok — BB R SN O
AR BT A B A7 D A0 IR AT DL LR A7 % T2 B B A L
BT« 24 0 A A B i A AR X 148 TS A7 3 0K & 71 B PIL
AL Bl & A S B R L BEL RS I 30 0 A A e ok
I X B0 A it 2 D A AL B LA DR AT T S T B A
T AR5 AR H B AL I B A SR . B AT RE
SRS BLE 00 A0 S0 AR T R i X e A )= R AR
FLBR AR AR TER 5 e 2 A 25 3 AR B A 98 A R
XD A2 P B A S ST S



644 AR 2 255 / R 0 IR TR SR 2 V2 D A LB B A v A R L

3 HuMKEE

Br 1 R dR UL TR RS A it 2 DA AL B
TRAF B A 78 SR 1 A 2 8 A B JBE R A o A 90, 5%
S D B ORCH DL B R 8 ORL £ AL 45 A
PRLAT R Z R L U7 R A R H AT
Wi 2 he 2 W o0 TR BB A% 1F 1 b ik 2 I A AL B
TRAFAE R B LB 22 . X e BE 5E 3] 2% T ke b
(LR AF D S it 2 AR FLBR B AR Z R4 B A
A7 TR T B 0 S0 PR L R 2 R
A LAPRAFBD ik 2 D 2R AL AT 5 2 B IR BB 5T .
FI AR DR A0 A LT B — SEB7F 52 v A S A g
i )22 P BT B AT ™ B B R R e R T R 2 R K
PRI 38 0 B 20 A8 T g 3 R A M)y 2 2 ) R A T
R LR 45 F LA L 5 (AL B B0 i B QIR 75 1 8
75 A B AR 5 [R) I o A ) A 27 4 i) T o 2
ARAE R I Al RUAE J AR LB 2 8] Hp AR G 3t 228 fif L AT
Y S 4400 AL S A A 2 R0 Lo R R L A Y
FALBRARAR . Rk AR C A % 4 8 Wi T iR 6

BE H A P A A A R RS it 2 BT R A ) 2 0 A AR
PR A A X R S A 2 )22 D A AL Y DR A A AT
g E A g et 2 0 BT IR R A A K
Az IR PR A T AR LB B A (I 3 A e 406 gl
W B2 Kristin f1 Lavrans il HRZ & Garn 2482
W [ AR A R R A/ e e A TR 2 A
Xof gt A FL B R A AR B 5 R A7 AR S L B BE AT ey ik
1806 ~20%" . X FEAAT S - B MR M7
S R R A5 DL A U BR D S S
PR EEAAEBEAE D Z D HIEED S
A TR B E A A MURR P, T Stokkendal
ZEH Weibel 2500088 06 P22 G Sird e 25 i X iy
iR b B S AR AR A SR ST T
FRGEFSE AT K LR A AR R T DR JE L B
T I A R 8 AOURE 2 18T AT DAAR S BT R T A
YENURL R T, T UL B R 2 8 A AR B e
ZRUSURL AR A 2 i A= L B A A T i L L B O A
TV A A R R AR R 2R T R 2 T B O B B A TR
HWILEEE ARz (& 3B) .

3 CAD R B B o 5 AR 2 2R 0 o vl B ) I 10 40 4 vl 5 R (B SRR 46 ) 5
(B A it i i R b b 8 A A B 0 43 1 B PR R (B SCik40 D
Fig. 3 (A) SEM graphs of illite coatings in Jurassic sandstones of the offshore Mid-Norway(after ref, [46])

(B)SEM graphs of opal coatings in Paleogene sandstones of the North Sea(after ref. [40])
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Fig. 4 Cross plots of quartz overgrowth cement, intergranular porosity versus chlorite coatings coverage

in the Jurassic sandstones of the Norwegian continental shelf(after ref. [5])
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