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Fig. 1 Microscopic characteristics of different carbonate cements in clastic reservoirs
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Fig. 2 Differential distribution patterns of calcite cements in Paleogene—Neogene sandstones exposed

in the northern Apennines, Italy (cited from reference [20])

2 FxPREIR S8 sk

Tk 2 8 J2 485 1 B 0 Joi >R Y5 RT3 Sk PRV R NI 2
B, o oy TR FE R TR TR R R Y SR T RMA L
B R R AR, SN U248 R U D AR LLAM B A4 S
HAEHT A TR I
21 IR

Ttk 128 8 T 245 " ) PR 3505 9 i ok U = B0 4 ik TR
A A B A A YRR R SR A R R A
LA AR SR ik R 1R 1 KA VR 48, 41, B A sk
TR Eh 12 435 W 15 1 A (0 0 0 B 5 At ol 32 A A FH 45
AT AFRHE— 2 P R TR

(O BRERER A 5 T8 R W s 1) fi

5 Bl AH Mo 2 A0 EE U AH M 2 R A A Y
JB S BR R SR B RN A W R T 1 e e e A 2

H— T B A N TR ORI, T LA BR IR R IS 25 1
ARG SR g 512529282078 O T X T R T AR
JZ L WIRE B WO D S b P R R ER R 4 W ) e
TEYIBORIR™ . AN, BRBRER 5 18 AV i RE £
PEER B

(2) B A B i

TE—E BB 2500 T R A PSR
5 HRE, AR R e A, B A R R B ik FL B
B Ca™ iE AR, O 3 B Y Ca* ml LAFEA
BUBRTREL LS Yy 212102338 AR A & i R
BT R B o R TR R A5 B R TR BN
Rz —.

(3) A= DR AR

J AR DURUK AT A A ik 1R 6 12 245 ) S it — 52 Y
Py, B R R4 1w Wi A 0 ) S AR TCARK T
BE o IR A UK B Al 2 e o T B2 LA BRI K



4

SUGEREIE 0, b T SR P A £ W PR BT T A 1l
VI oy 4 IR AL — W R 3 0 ) — R L )
— IR ER T Y —FRIRER B ) — o AL W08 ) 1) T
KA DURR S A R T DL

(4) FRRERRER T P HY AR AL VEH]

TEA T B U KA A 8 B
FRRE R SR B W) 5 K ik i 2 e 78 S K B K AR
ZHIE Y, %S B AT LR —E R ES IR, ko
HEBRNARSE, THEEXIEEELT
)2 , Bt a] AR —Fh 2 A A5 U

(5) HiAth i 42

At i A, 455 7 U0 i TR 56 M 245 0 ) 4 e S
8 0 i SR 2 . R BR R R e 45 1
R fife T L D W S o R £ ( T B0 35 BRI IR 3R ) I
59 BT bR — RE R BOR IR b PG
O Wy 7 i S AU e T L 35 BRI I £ 1B 45
Py ) DUTE AR AL AR R AN B YR 01 N 2 e
FP R = A ARSI R R A
TR E G,

22 Hp g

T PR 8 JE 45 0y 140 S 38 0 o oA DB 9 TR e )
VR FHRUVRIR IS T RO AR LA S Bl 198 6 5 (0 5 A 55
v e e i e A P R B TR R I 45 ) 1 — o 2
(SR BRI o

(D f A 1EH]

Jes TR B A HLBT BRI ERG ) B L A Y
JCE A FH 40 BE A TR A i 4 B (B 2 8 ) ok
P A HLUTEA R B TRAS [F) A/ Al 2 A A TR A
BRAG 2 BN, B TR0 31 0 20 B e AR BRI AR
B AR VR A HLRRIR A AT, X L8
JSE R AT LA B CO, Y T HAT ML R A H T LIk i
R ER e 2 P HE Y o ool R
AW R R R, AT LR B — R RO BRI G PR
Wl BER AN, e h b L0 YW R A A, T
LR A 1) B A 22 8 e A, R AR R i
Ca™ Mg™ Fe™ 553 )i P 1, (22t 5 BRBR IR IR 25 1)
R e sl E R B CO, FIBRIR A Eh
AR AR AT LU e AR, AT R 0 e R R
i e //lbie ST

(2) HiAtr kA2

T SRR A TP A 2 AT RE 2 52 B AU A iR
FRPARL 034447 RAK ) g K AR R 31X

TERIIAHT 2021 4F 45 26 % 45 311

L SIS I AR R LA Sy B TR R 4G B B S 23 W R
P Horp TR R Bk VB SO AR L RE AR it —
A BRI BRI, T FER 1 = A7 BB T o I
B, VT RAA LS BRI E6 o )5 At mT LA 3t
—E YIRS

3 ERERR G A E L HI R AR
3.1 RRIRERIRES P AL

T PR 2 45 9y P ek A 18] F9 s R AL A B, 3
SEPLH] I 2R e b IR CE VR 2 AT
HE W TR TS SRR DLIE A P DDA R A L A
XALAE R AR HGRAR A HA
3.11 WESHERSIER

e e B e R RIS U8 5 22 18] B ) Jo 14 i =
Wb B R SR I A A OGBS D e e
2 [ J B Jo A B ) 2 AL A A B A
Ayt BT RN e A 2 18] B i Ui =X
WA P F NN RV A PRS2 AR s 5
R E S B YR A AR TR i R e 45
R H UL A AR A - 855 T HLSUE A TR BRI A
ENICIE: 2 s o AN > O r A I D o
CO, >, PRAME LA I 5 i 2 - Wy JE HOR S A
e AR 2 R AR A AL, BEOR B Y Ca™ |
Fe' Mg 254 i FHEY 115 A1, Je s PR TR Eh ™ 1)
A7 A5 IR VS A AL 55 W] AR A0 25 v JBe 465 40 1 T o
A A R A PSRN AT PR (A e s FIRD e 2 A
TR . EREMEERTY B S SRE
T CO, PR R S Y T AR 225 97 BIOVE A9 o it
UNUE Rl I E N Ry (SR Ve i)
HE A 3 B T AL R — SRRV e s RS UE KL
(EREADL R (P 3a) , Bt 35 A SBLINT [B] 384 0, 98 % o [ —
77N B R A8 8 1 W BE B M /N, D8 M e 2
(1) 735 B 1) 1% 725 1 2 22 5 32 i 0/ s (18] 3b—36) ;5
(7] — AL ADLINF ] , it 3 1 A0 8 5 o 2 A 0, b
H A% W o e I/ N AR E (18] 3b—31) , S bk
TA T E T A P B LR A B
PRI b WA A B P A A T, At fi
R AR I 25 W) B et e o B i K AR DTVE (181 2a) .
(AL A 27 3 Ay 78 2 sk i) 10 e =2 18] phy T 47 A
JEE JEE AT LA A A 0 Jorc e i, T A 4 ik A 8 22 ]
H TR A B R/ N LP- JEW o e+



SR T4« A i BRI R I 25 Wl R T 5 ok

— Xl 1.0 1000
0.8 —~ 100
— =
= 5 -
B o 0.6 I < 10
£ R ‘\\\ 2
e ~ “\“\ TE
§ w04 \\\\ s
= :’% \ Y
0.2 \ \\7 ¥ o1
W e . M —
[F2m 10/m 2 0 2 4 6 8 10 00 30 2 4 6 8 10
i B /m P B /m
()P 25 7 4 Tl Ak 18— 4 HE A A 78 (bR (e)HCO, B T
1000 10 1
100 .
= < =
=) ey : S0l
T o =0 = I
= =< ol <
S =) =
B 1 E E 001
S S ool =
o & = R —
B 0.01 :[,é 0.001 = 0ot -
0.001 0.000 1 00001
20 2 4 6 8 10 pl 0 4 6 s 10 2 0 2 4 6 8 10
I /m 2 /m 2 /m
(i (Mg B (DFe” BT
[—]o [—]1ka [—] 10ka [—]100ka [—] 1000ka
B3 —#ubiRERSGHIEERIREREARAEAEEILET 8 &% Rk BT ek 17])

Fig. 3 Variations of ion concentrations with different distances from the sandstone—shale interface and different modelling time of a simplified sand-

stone—shale system (cited from reference [ 17])
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Fig. 5 Distribution of carbonate cements in vertical and planar facies

of deep—water sandstones (cited from reference [5,36])
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Fig. 6 Influence ranges and interaction of several calcite cement nu-
clei (cited from reference [29])
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Fig. 8 North—south well connection correlation profile of carbonate—cemented layers of the R17 and R18 oil layers of Zhujiang Formation in the Panyu area
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Fig. 9 Schematic illustration of the impact of deposition rate on carbonate cementation styles in marine sandstones (cited from reference [9])
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miE.ERT

Research status of the genesis of carbonate cementation
in clastic reservoirs
ZHANG Qingqing, LIU Keyu, LIU Taixun, SUN Runping, MENG Yang

Abstract: On the basis of a thorough review of the up—to—date relevant literatures, the characteristics, material sources,
and genetic mechanisms of carbonate cements in clastic reservoirs are systematically examined and discussed; the
distribution laws under different mechanisms are summarized; and several issues that should be paid attention to are
emphasized. Carbonate cements in clastic reservoirs are characterized by multiple mineral types, multiple formation
phases and heterogeneous distribution. The material sources of carbonate cements include both endogenous and
exogenous sources. Carbonate cements in clastic reservoirs can be formed by the synergistic diagenesis of sandstones and
mudstones, evaporation, bioclast dissolution and re—precipitation, sedimentation rate controlling effect, thermal
convection, deep hydrothermal fluid intrusion and other mechanisms. In the continental clastic reservoirs, the synergistic
diagenesis of sandstones and mudstones is one of the most important mechanisms for the formation of carbonate
cementation, but in marine—transitional strata, bioclastic dissolution and re—precipitation and sedimentation rate
controlling effect are also important mechanisms for the formation of carbonate cementation. The mineral types and
characteristics, controlling factors and distribution laws of carbonate cements under different mechanisms can vary
significantly. Given the current status in carbonate cementation in clastic reservoirs, it is emphasized that particular
attention needs to be paid to the uncertainty of the material sources proxied by §"C value, the effect of high—frequency
sequence stratigraphy and sedimentary environments on carbonate cementation in the transitional depositional settings and
marine facies, and the non—unique interpretation of the origin of the same mineral type (such as “ankerite”) or the same
distribution (such as “top carbonate cementation layers”) when it comes to determine the genesis of carbonate cements.
Key words: Carbonate cementation; material source; genetic mechanism; distribution law; clastic reservoirs
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