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Dolomitization and Reservoir Characteristics
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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.

BFEFRBRMEMZ WD 2 0 A 1Y
W 7ot BV E I, AR i RS R HERE W o0 S LR %2
HERGHIRE 2 K& S BL s e, REBE SR EORE
R DERICK & 2B % 5.2 T,

REM R B SD—DTHAH Fa< 4 DK
HiZonTlE, IhETRECHZDE L O3
BIZE o TR ST &7z, ZhUd, BIfE, AKX
GBI TR~ FOERIBIT RSN H
WAIZ LD SNGVDOITH L, HEEAS O R
WAL EZLL O Fu~A "W HFET LI LI
bo WHEKLZMUTO Fu~x A MEOARE—
PR, AR TR HERBUE COMERE R BB A T &
B H 5 EEZ BN, FEY A MOHEIKIRR
e <, REINCIKL 22 2 &8I T
W5 (flZ21E, Given and Wilkinson, 1987; Sun,
1994; M 2), ) —>D FuxA MFELHEL
WO REREEHIN, BFREE L COREBM
ETH Y, AIMOEEL - BT A5
Fill & ZDOMIRDIE O BT AT 5 TR\,
Fa<A bo% L, R, RSEHO—>T
HDHrFa<A MEEHICE ) RIS ER S
bo ZDI, FOANIIHEEREEIC LA S N,
F AR O W URIEBEE S Th - TOAKE

KOwh
R
20 40 60 80

EHER
3
®
F
&

=
£

AILREZSE
0.
HhrFI7se
561 T IS
I KEH G BEH KREXEEKKRFER
2 6 fE A Bl DL RE o i K HE - S - Bk R A b
oL Fa~v A4 bowEl, &5 KR
T O ML I B R AL A O BIAR (3 A,
1995 % — R IE 1E).

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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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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Fig.4 Models of dolomitization (modified after Tucker and Wright, 1990).
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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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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
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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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