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Dolomitization and Reservoir Characteristics

Hiroki MATSUDA*

Abstract

Dolomite (dolostone) is a common carbonate rock in the geological records and is also a very
important carbonate reservoir rock, which stock about 40% of global oil reserves. Most of the do-
lomites in the geological record are considered to be of replacement origin, although some were
precipitated directly from pore-fluids. A variety of dolomitization models in different diagenetic
environments are currently proposed for interpreting ancient dolomites: (1) evaporative dolo-
mitization including sabkha and seepage-reflux models, (2) mixed-water dolomitization, (3) ma-
rine dolomitization, (4) burial dolomitization, (5) hydrothermal dolomitization. The dolomites
formed by each dolomitization model have different geological, petrographical, mineralogical and
geochemical features. Based on these features, we can, therefore, identify dolomitization models
and diagenetic environments of ancient dolomites.

A dolomite reservoir is often of as good quality as a limestone reservoir. Dolomitization af-
fects carbonate reservoir characteristics, such as porosity and permeability, and, as a result, res-
ervoir characteristics are significantly changed from those of primary carbonate rocks. The im-
portant factors associated with dolomitization and controlling the characteristics of carbonate
reservoir rocks are: (1) increasing crystal size (2) decreasing porosity due to a net addition of
dolomite, (3) developing moldic pores, (4) increasing resistance to compaction, and (5) increas-
ing fractures. Dolomitization and diagenetic history of individual carbonate reservoirs differ
from each other and result in the complexity of reservoir characteristics. It is, therefore, indis-
pensable to understand the processes that formed each dolomite reservoir.
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Fig. 1 Reservoir types of the world's giant oil fields.
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Fig.2 Relationships among sea-level changes, climatic
periods, relative frequency of dolomites to car-
bonates, and mineralogy of marine carbonate
precipitates from 600 Ma to the present (modified
after Kano et al., 1995) .
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—J, W ru~A Mo REREEY PO
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RSN D, RBARTIE, Y- SHvIThic
HLTHFa<A bEHWEZEET D, HAD
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Ca?" + Mg?" +2C0s%>~ = CaMg(COs)s (1)
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—MBUE (Fue~< 4 MErER)
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Fig. 3 Precipitation fields of calcite, dolomite and high-
Mg calcite + aragonite in terms in salinity and
Mg/Ca ration of natural environments (modified
after Folk and Land, 1975).
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(2) KEmOAKREERZMAL D 5 KmD Mg> D
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W, L2202 KE NS, BiEICIE, 2%
Fa<4 MerEH (X4A, B), RAK (RAK
fi) Fua< A MuER (K4C, D), Wk Fax
A METEH (K4E) &, 88100, M
whox A MuEH (X4F) R#K Fa< A b
ICERA G EN D, SHIEETIE, AEWICE
GHEREM T Fa~ A MERR, MEWOMY-
12k s Fa~v s MEEAERH S22 H 5 (Vas-
concelos and McKenzie, 1997) o

2) FEMFOY A MEEA (Evaporative

dolomitization)
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BDOT, Fa~A Mudies LTARERICE S
A AKRERETHETVTH 5o

2-1) Y THETIL (Sabkha model) (X 4A)

F 7 AN, WRRERET OV Y v BRIED
%, BRICZLL EDDTRVER (1:2500)
EFpo ACE L iR 2. T IS
WAL X Y EALICAIE S A 220, BEHKICEDR

— 300 —



A #ARER ﬁ?‘l:)ﬂﬂﬁ : grx

- = SR 4
Ap—LickD
BEE kb
R

v

AFRMEROYA MUERA —97HEFL—

B 19 : =

ASEER .
- & W PUE—
BEEICLD .
BEADOEL W RO hMuteR

b >
AERMROVA MUER —v—~—Y - Y75y IREFI—

D RKOHR

C &s= Rk
FOKRIRTE P g
v
b i b3
Mg DR : 2k @W K
ERERE: B~ KOv Metem

=5 : B
Mg DR - 8K
BERKERRE @ WIA~kHA

RAKROVA MutER —sERaKFR—  FAVA MR

vl b K

Mg DR : ik
WRRRERRS WA~k

MBI/ RO S O KOV MuER
BRKEOVYIMUER = = =

F

REETSY N 7A—L

185 : B~%
Mg O#ER : #EX [ kOvr MEER

WORRERRE -

EBig RO+ MutER kO

4 fRFEWFE AL MEEH @€ 7V (Tucker and Wright, 1990 % — &t #i) .
Fig.4 Models of dolomitization (modified after Tucker and Wright, 1990).
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% (Bush, 1973),

2-2) == UTSYIRETIV

(Seepage-reflux model) (Xl 4B)

RN 7 — B X o CTilgd S S e
HM R 25 EAE S 2 &, MAKIEAFEHICE Y
Woadmd b b, AavokEicxy
SO27IZZ L\ & Mgt /Ca?* b o it 25K 23Tk
ENb, ZOEESKOLEIZTMOMED O
BB E D D REVD, THNEFHE (reflux)
L, #~N&RHT 5o S OEMS KOG %)
T, MR AN) 7 —rh 22 (seepage)

LT % CORMAKEHKOTERIZLY, H
O FREHERE W) O T AN 545 3 % 3N s - A
REEMEREY A Fu< A MET 50205, KETL
DAH=ZZXNTH5 (Deffeyes et al., 1965), b
B AR B e iR o Fa < A MuEH
ZiE, LELBAEFVSEHSh TS (Bl
¥, dtK Y 2 5 % Smackover J&; Moore et al.,
1988).

3) BAEKKFNOYA MEMEA (Mixed-water

dolomitization) (X 4C, D)
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BRI ETLHETIV (B2, Land, 1973a, b;
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DOYRRBEFRAHEAFAET 5 (K4C) A%, HuIsC
LN ZOREIRPEIISFEFSETHD, F/-70
) FRER ETIE, ERBRBENKEIGEEL
Z DR S 100 km T < A F T
L, TZTRAKNZERLTWA (X 4D; Ko-
hout, 1967)

4) B ROYA MEER (Marine dolomiti-

zation) (] 4E)

1980 AR LIRE, i B9 51 1 22 & o0 Al R —
VT OHERICEY, RKEET T Y b7 —AR
KEEMPS, WARICEVERSNZEEZONS
Fo<4 M33%5% < (621X, Aharon et al.,
1991; Wheeler et al., 1999) S5 Xk )ik,
VAETIE, WKICE S Fa<x A MUERHERD E
Hhrvruxf MEHOET VO 2L %> T
%o

WEETIE, KEPEL 221200, KEOKT
ETETT OB X 0 5B YR S5 o Sl B (L AKT
L, WY 5 X905, KEEROKFET
1, HRAIEKEL000m EETHEMBLTLE
AN, FuxA ME, FH—KETHHMMTDH
bo FTOI, I - R LICRET 5 kR
Y (RERYE Y — 4 v A) dhiz, RGN,
Fu< A MBI KEROHBAITHAT S L,
MAEAIKREHEREY I Fa< A Me3h s Z &2k
H (B2, == = — 275 Saller, 1984;
7V Y Vil Flood, 1998), 215 DBl T,
FRA AR BRI ICALE S 5, KitE%
Mk 2 REE Y — 7 v ADOTFEA Fu~4 Mt
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% 7% .
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% REIT
sl FEYAMetERD i
: P e
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FKORAE
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4 b+ o 4R B (Hardie, 1987 % — & 15 1E).
IR AICAER, Fo~ 4 bR 2
Tru~v A MEERAETT 5.

Fig.5 Saturation index curves for dolomite and calcite
in mixed water of meteoric water and seawater
(modified after Hardie, 1987). Dolomitization
is considered to take place in waters supersatu-
rated with dolomite but undersaturated with
calcite.
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5) #&KFOY A MEEA (Burial dolomiti-

zation) (X 4F)

WP Fo~ A MEERNE, S et sk
R, R 2 & Mg? " I2E T BRIk 2
PR 2 2 810X o T, BT 2 BB S
RIRBIRENV R Ty 7o ka~< A MET5ET IV
Thb, BMHKBARTORENRETVE L
T, dRRREEIEEICHEZT 5 AN Fa< A My
WAz SICEAEshTwS (Bl 21, Mattes and
Mountjoy, 1980; Gawthorpe, 1987) .

i F T, Fo<4 MIBEBRAKRH O Mgt/
Ca? MWL D /NEWEHTREETHY, K
I Mg A A+ > DDA R IS HEDOWINZ &
O Fa< A MEEHIZE L7257 9 (Hardie,
1987), EHICRMIM %R LB LMED
7z, KB Fa<x A4 MEoOETEZRES 5,
Mgt @i & LTid, ZAFEBBEHIR O S35 8
MK, WK, HH0IEHLEYoOHEE, &
Mg A O %M - MERBICL Vit s b
Mg2* g S NS, T2 Fu~ A MLEo
FAAN=ZALELTIE, TH - HIH~ORE)ILI
I mngs, L - MANOREIIEREILD
HWVIEHEIC X 2B E Z HNTB Y, ik
BREFROHVHE, »25VIEKERT 77
F X —1ZiH> TBET %,

6) #K O~V 1 MME/ER (Hydrothermal

dolomitization)

Bok Fu~< A MUEZ, #TFEREICBT 5K
G B MR R LA D BOKIBIRIC L B Fa< A
MEERCTH Y, Fa<A MZEThLHEEs
W OYRAGIREEDS, WRETIEHE O KRBT EE & HE
FRAE O IR AR A & HEE S N5 KRR X
DO THHI EIZLD, Wk o~ A MUl
HEXB SN D, 1990 SEARLLRE, dRAGEHER
FHOWMAR Fu< A4 MERE OIS, &bkt
BAEHEN O Fa< A4 MUER & L TdEd» 72 2
N5 LI o72 (BlZ21E, White and Al-Aasm,
1997; Braithwaite and Rizzi, 1997), M N o
<A MUERE Fa< A~ OoREIEE w573,
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WALBET 5720, SINHICH-> 7250 Fua
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ML LTHEL, TOHMAILIELIET V- A
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I 2 EDL
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1) KOvq FEEE

FITBR7 & 912, REBESEER A R E R0
AN EOR 40% % 5, 0L iEFuav
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Y= Y AR, R, #iEs &R RIS
3% & (Sun, 1995), (1) @ L4558 T o
TR B S HERE L 7k F 88 375 Fo< A
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2) FOYA MNFBEDIR 21T

Fa< 4 MR, Fav A4 MEEHISE
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Fig. 6 Schematic illustration of the relationships among depth, diagenetic envi-
ronments, and major porosity-forming and porosity-destroying processes in
carbonate reservoirs (modified after Scoffin, 1987).
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A4 MUER D, ZolrEEEIROZ/ICKE LY
G950, AKREEREE IR LS Favf My
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3-1) HHERFEICHE S FLEEERDEM
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Fig. 7 Relationships between average porosity and
depth for limestones and dolomites of the South
Florida basin (modified after Allan and Wiggins,

1993).
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