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2CaCO; +Mg*" —>CaMg(CO;), +2Ca’"
(Land, 1985) (2)

TEASCNE R A RPE 3G 0 H (45 40839908 FI 40672072) L H M 1 L s 2 G T H (4i %5 20050616005 Bt DA .

W s H 3 :2012-01-05; it [8] H M - 2012-02-12 ; TTAT & 4 - Jo ik .

TEZ TN Ve, 5. 1981 4R A4 B4 B8 DI R 2= % lk . 3 iR hE - 610059, & #R B T K 2% U A M 5 F 5T B¢ s Email : huzuowei@

yahoo. com. cn,



501

IR SE R IX =& R RALSCAL A AL AR Y Ca/Mg (HAEH 111

XFE—MHEa LR TE . [ A
J5 A CHemn DURR I O A1 DA R w8 4 R Y Ca® "
e Z AT RETTIE 7 i A1) Z 18] 19 UL 3 5 17 1 1 i )
AL LA 25 R i W Ca®t i Mg® i - i )
(Rosenberg et al. , 1964,1967), H%L F, i THZ=
AR Ca/Mg (H BB T 1 = A-J7 ik -0
A 2 B4 TS 4 1 56 Z L R i Ca/ Mg AT DA
TE WP 2 R F s A M TLTE , 30 U T o R
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Fig. 1

Homogenization temperatures (a) of aqueous fluid inclusions and the calculated temperatures (b) using the

dolomite-water oxygen isotope thermometry from Triassic Feixianguan Formation dolomites, northeastern Sichuan basin

(a)— 4R HIB L4 (1994) B (2003) L Zhao %5 (2005) X I 2 (2006) . F — R4 (2007) . F A7 % (2008) B /E4E (2010) 5 (h)— 4% 5 1 4

% (2012)  Horp S R R IR BE 7018 7 B % Vasconcelos 45(2005)

(a)—The data from Mu et al. (1994), Yang (2003), Zhao et al. (2005), Liu et al. (2006), Wang et al. (2007), Wang (2008) and Hu

(2010); (b)—after Hu et al. (2012), and the oxygen isotope fractionation equation after Vasconcelos et al. (2005)
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Fig. 2 Relationshipybetween lg(Ca’" /Mg®" ) and
temperature in thefalcite-dolomite equilibrium fluids
from Tridssic Feixianguan Formation,
nottheastern Sichuan basin
a.b.c.d HiZk— Hyeong % (2001) AR 45 AS [l S U5 $4 g 2 B4 4
SUPCRT 92 #8315 el L g M Z—A 3o AR 4 56 R X
) AW I EL R L. abied.e K Ca® /Mg
P TR g 2Ry Ca?t /Me”" L FE /R 1L s F op 5 IX 2 )11

ARAC D B 7 A G T = AR TR R A A

a,*h, & and d curves—The calculated results from Hyeong et al.
(2001) using the SUPCRT 92, based on the thermodynamic data
{rom different references; e, f and g curves—the calculated results
of the corresponding equations (e curve: equation 3; f curve:
equation 4; and g curve: equation 5) from this study. Ca?" /Mg?"
ratios from the a, b, ¢, d and e curves are the activity ratio, Ca?" /
Mg?" ratios from the f and g curves are the molar ratio; the grey
shadow regions are the main range of the dolomitizing fluids from

Triassic Feixianguan Formation, northeastern Sichuan basin

AR P A 2R I =R R B A AR Ca/
Mg . DB R Bz aMEA o ARG A ok
TR HA A KA Ca/Mg fH .

NEBMR=ZBFCMUXENTREBEETHBRE-B2A FEHR AN KN

lIg(Ca*t /Mg**t ) .Ca*t /Mg*t Mg*t /Ca*t T B &R

Table 1

Calculated results of Ig(Ca** /Mg** ), Ca’t /Mgt , Mg*" /Ca** corresponding the different temperatures

in the calcite - dolomite equilibrium fluids from Triassic Feixianguan Formation, northeastern Sichuan basin

R CCH 30 40 50 60 70 80 90 100 110 120 130 140 i
T (KD 303.15 | 313.15 | 323.15 | 333.15 | 343. 15 | 353,15 | 363,15 | 373. 15 | 383.15 | 393.15 | 403.15 | 413.15 | 5zt
—0.004| 0.07 0.14 0.21 0.28 0. 36 0.43 0.50 0.57 0.65 0.72 0.79 | &3

lg(Ca?* /Mg?t) | —0.32 | —0.21 | —0.11 | —0.02 | 0.07 0.15 0.23 0. 30 0.37 0. 44 0. 50 0.56 | =4
—0.61 | —0.49 | —0.38| —0.27 | —0.17 | —0.08 | 0.01 0.09 0.17 0.25 0.32 0.39 | &K

0.99 1.17 1.38 1.63 1.93 2.27 2.68 3.17 3.74 4.42 5.22 6.16 | (3

CaZ* /Mg?* 0.48 0.61 0.77 0.95 1.16 1.41 1.68 2. 00 2.34 2.73 3.16 3.63 | R4
0.25 0. 32 0.42 0.53 0.67 0. 84 1.03 1.24 1.50 1.78 2.10 2.46 | R (5)

1.01 0. 85 0.72 0.61 0.52 0. 44 0. 37 0.32 0.27 0.23 0.19 0.16 | &3

Mg?*t /Ca?" 2.08 1.63 1. 30 1.05 0. 86 0.71 0.59 0. 50 0.43 0. 37 0. 32 0.28 (4
4.08 3.09 2.39 1.87 1.49 1.20 0.98 0. 80 0.67 0.56 0.48 0.41 | R (5

TE: 3 Ca®t /Mgt RE B L. () SUGH iy Ca® " /Me” LA EERLE
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FFFA 40~130°C i [l N 1 e AT E ZEoR 1) Ca/Mg
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JEEAE 80°C LA |5 24 It (AN 1B << 80°C B, BLAR T /K
72 Ca/Mg i = 2418 BE /R 1) K T 11 = AL Ak
MIEA A FERNAa/ Mg (H=1. 93GEF L ; ik
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= T H IR i Mg™ " & A 1.7 X10 !
mol /L, FCIEAAN e KA 1) 11 2 Ak 7 A 4 4 A2 4%
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WRE ST AR AC i X = 8 R RIS 1 & Ak i iAo
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B 25 1 = A 1 AT AT DU Y F 9476 1 K
SRR 6 20 (1 K IR & B E I 45 M kL s 1 =
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1920 1 K IR A B8 11 2 8 1 1 2 AR 4 AT LA
BT 92 %6 1 KAIRAK AN 8% MY iE AKIR A (B 4) .
BV AR =8 R LA AR R KA A=

2

NelPe [ x T

[ lem [ Il b

Bl 3 AR LRI K Mg/Ca bt (Ca/Mg i 9 51 50 19 1 42 fL ] (45 Ries, 2006)

Fig.3 Secular variation in the Mg/Ca ratio (the reciprocal of Ca/Mg ratio) of seawater

throughout the Phanerozoic (after Ries. 2006)
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Fig. 4 Possible proportion of meteoric water in
the dolomitizing fluids from the Triassic Feixianguan
Formation, northeastern Sichuan basin, based on
the calculation by Sr content and Sr isotopic
composition (modified from Huang et al. , 2006)
& v KSR SRR S 19 mole %6 484 F K SK BT 1Y mole s
The mole% of the Sr element from the meteoric water is

equivalent to the mole% of the meteoric water in the figure
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Abstract

Grainy dolomite and crystalline dolomite are the most important natural=gds reservoir rocks of the
Triassic Feixianguan Formation in the northeastern Sichuan basin, but thelx.drigins have long been the
focus of research for sedimentologists and petroleum geologists. Based “eh \the formation temperatures of
different types of dolomites in the Triassic Feixianguan Formation,\attd the relationship between the
temperatures and Ca/Mg ratios of the dolomitizing fluid, this paper dbtained the main distribution pattern
of Ca/Mg ratios of dolomitizing fluids. The results show that the Ga/Mg ratios of the dolomitizing fluids
correspond to different types of dolomites. It is also confirmed ghat the Ca/Mg ratios of Triassic seawater
or related sea-derived fluids, and of mixing fluids of both Tridgsic fluid and meteoric water are in accord
with requirements of dolomitization or dolomite precipitation_at temperature ranges from 40°C to 130°C, or
even higher temperature. The micrite dolomite and graing dolomite (with original texture) could be related
to relatively rapid precipitation at a low temperature fsoin the surface or near-surface mixing-fluids with
low Ca/Mg ratios, and these dolomites are relatively fime and anhedral. The crystalline dolomite (including
the transitional rock types with the similar texturé and dolomite cement) could be related to relatively slow
precipitation at high temperature from the burialDriassic seawater or related fluids with high Ca/Mg ratio,
and these dolomites are relatively coarse and €ahedral. The Ca/Mg ratio estimation of the dolomitizing
fluids will provide some valuable basic dafato the studies of the high-quality dolomite reservoirs in the

Triassic Feixianguan Formation, northgdastern Sichuan basin.

Key words: Ca/Mg ratio; dolomitizing fluid; Feixianguan Formation; Triassic; northeastern Sichuan

basin





