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85 5960m ) 6m ; S85-X-1/1 S85-X-
, , 81/6 S79-X-16/8 ,a= 4992 ¢=
191 5m 17. 064~ 17 065A a c :
0 , S85X-9/7 S79-X-17/
9 S79-X-22/1Q0 a= 4 985~ 4 987 c¢= 17 050 ~
17 212A a ¢ ,
; Mg/Ca Mg/Ca(lV[g2+ ) ;
; Mg/Ca(Mg” ) ;
M g/C a( ST9X-17/9),
X (1) 79 Mg/C a( S85-X-9/7),
a " 0
c a c
, Mg/Ca ; (S79- Mg/Ca
X=17/9) a c
3
s 31
( c ) : 85
(S85X-2/2 S85X-3/
3 S85-X-4/4) S85X-7/3 a= 4 987~ , (2 3): FeO 2> Q 01%,
4 992 ¢= 17 057~ 17 062A 4 ¢ Fe,05 20 06%, MnO<Q 02%:;
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Fig 2 Schem atics of core-sectbn of Ordovician catbonate reservoirs inW ells S79 and S85
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-6 3
A1O; 10 ,Mg/Ca( x10 )= 1 54~ 1 76 Sr/Ba
; =0 49~ Q 58 . , W-005 Na
: 0 . Mg ;
-6 (7]
, FeO;=Q 06k ~ Q 0P, Sr= 53 3 x 10
_6 _6 _ 6 . [ 4]
~96 2x10 " Ba= 19x10 "~ 28x 10 , Cicero A D
3
Mg/Ca( x10') = 1 53~ § 14 Sr/Ba= 2 12~ 5 24 BaD SrMg/Ca SrMg ,
, W-011 Mg NaO , SriMg R
; ) 5 B
,Fe0;=0 06% ~ 0. 1806, Sr= SrMg/Ca MgO SrMg ,
-6 ~6 -6
111x10  ~ 208 x 10 © Ba= 215%x 10 ~ ~ 479 x
1 X
Table 1 Analytical data of X—ray diffraction of crystal cell of calcites
/ /m a( A (A c(A) (A
S85-X-1 /1 5796 90 4992 Q 000 17 064 0. 002 ()
S85-X-2 /2 5966 33 4,992 Q 001 17 059 0. 006 >6m( )
S85-X-3 /3 5964 60 4. 988 Q 000 17 057 0. 003 >6m( )
S85-X—4 /4 5960 00 4,992 Q 001 17 062 0. 004 >6m( )
S85-X-7 /5 5830 95 (5mm) 4. 987 Q 000 17 059 0. 004 -
S85-X-8 /6 5798 93 4. 992 Q 000 17 064 0. 003
S85-X-9 /7 5779 82 ( ) 4. 987 Q0 002 17 212 0. 025 -
S79-X-16 /8 5586 31 4. 992 Q 000 17 065 0. 003 -
S79-X-17 /9 5536 40 4. 985 Q 000 17 050 0. 002
S79X-2 /10 4859 20 ( ) 4. 978 Q0 010 17 075 0. 050 P1
( )X
2 S85 “( %, 10°°)
Tablk 2 Parts of chan ical cam position of paleo-caves and fractures-filling & vugs cakites n'W ell S85
/m ALO, Fe,0,4 FeO Ca0 MO Na, O Sr B4 M nO Zr Ga
WwW-003 5796 90 08 018 0. 03 53.45 0 22 Q 05 111. 0 215. 0 0. 01 9.6 0 88
W-005 5830 95 0 & Q12 0. 01 55. 57 Q0 20 Q0 18 208. 0 479. 0 0. 04 73 Q0 25
W-006 5831 05 Q78 Q0 06 0. 01 55. 71 Q0 20 0 02 - - 0. 03 - -
W-011 5964 &0 08 Q0 06 0. 01 55. 85 Q 67 Q12 533 28. 0 0. 03 15 4 0 00
w-012 5965 (0 Q75 Q0 07 0. 01 55. 57 0 28 Q0 03 96 2 21. 0 0. 02 56 Q0 26
Ww-013 5966 33 Q 61 Q0 06 0. 01 55. 15 Q25 Q 06 93 4 19. 9 0. 02 24 1 2 10
s ICP
3 Mg/Ca Na/Ca Sr/Ba Sr/Ca Sr/Mg
Table 3 Camparative ratibs of M g/Ca Na/Ca Sr/Ba Sr/Ca and SrM g of calcites n W ell S85
Mg/Ca(x 10°) Na/Ca( x 10%) Sr/Ba Sr/Ca Sr/Mg CicenA D 20011
W-003 1 764 0 496 0. 5766 1. 48E-08 3 03E-05
W-005 1 5425 L 717 0. 485 2 67607 0 0000624 StMg
W-006 L 5386 0 19
W-011 5 1413 L 139 2. 1259 6. 82E-08 4 77E-06
wW-012 2 15%. Q 286 5. 116 1. 24E-07 2 06E-05 0. 00821 0 0068
W-013 L 9428 Q0 577 5. 2416 1. 21E-07 2 24F-05 00128 0 014
191 Q 46 3. 00E-03
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L W-011 Mg/Ca Na/Ca> W-012 W— . %0 s 6°C s :
013 ; Sr/Ca SrMg R
: , 33
, sS85 (5960 0~
, 5966 3m) ( 3a),
( 3b), ,
32 3~ 5 bm; 431 Um x 179 Bm(  3c),
85 79 :
( ; 20~ 60 Hm, Yo ~
4): S85 §°0 ps= — 107 ; 5779 8~ 5800 1m( 3b)
13, 7%~ — 16 6%0, 6 C = — 5 1% ~ — 1 7% , , :
8°0 ps= — 9 6%~ — & 3%, 5 C 300 (4
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Fig 4 H stograns of homogenizaton ten peratures
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Fig 3 Photographs show ing of mcluson of WL+ V(a), WL+ V+ CR and hydrocatbon-bearng ( b)
and the biggestW L+ V inclision( ¢) nW ell S85
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34
: S85
Dawow < — 60%0(  4), — 95%0 ( PDB);
SDsiow = —
60%0 ~ —  49%o, Dy = — 88 2%0 ~
— 77 53%;

& /% = - 58 0~ - 60 Q
8°0 /%= -4 5~ — 6 5 S85
8D ( %o) ,
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Table4 Analytical data of §®0, 6" C of calcites and hydrogen isotope of inclusion of calcites nW ell S85 and contrast

between the estinated values based on evolitbon of hypergen fresh water condition and the m easured values of 5® O of calcites

/m 80 gyow 8'%0 8¢ 8D 8'%0 A
T-13 5966 33 - 82 -153 -22 - 109 54 - 14. 94 -0 36
T-12 5965 00 - 67 -14.9 -17 - 94 99 -13. 12 -0 78
T-11 5964 60 - 69 -16.6 -26 - 96 93 - 13. 36 -324
T-005 5831 05 - 54 -13.7 -51 - 82 38 - 11. 55 -2 15
T-004 5798 10 - 49 -8 3 -08 - 7753 - 10. 94 2 64
T-003 5796 90 - 60 -9.6 -03 - 882 - 12 28 2 68
DT /T0184 19— 1997 N : H,0 s
M AT251EM; V- MOW; £0. 2%0; Sipp= 0 978y quow — 30 0 63
79 8
4
79 85 (¢) =17 064~ 17 065A Fe0:= Q 06% ~
Q 18%, Sr=111x10 °~ 208 x 10 ° Ba=215x 10"°
~479%10°  ,Mg/Ca( x10') = 1 53~ 1 76 St/
’ Ba= 0. 49~ Q 58 §°0 mr(— 9 6% ~
85 — 13 7%) D o= — 77. 5%o ~
. — 88 2%
(¢) = 17 057~ 17 062A Fe0s = 0 06 ~ g5 5 960 m
Q 0%, Sr= 53 3x10 °~ 96 2x 10 ° Ba= 19 x
10°~28x10° ,Mg/Ca( x10)= 194~ 5 14 _
Sr/Ba= 2 12~ 5 24 8" Oppp (- 15%0 ~ — 17%0)
513Cpmz(— 4%0 ~ — 2 0%o), (R eferences)

& 94 99%0 ~

) PDB = — 1

- 109, 54%
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M meralogical and G eochan ical Identification for D iagenetic Settings of
Paleo-caves and Fractures-Filling& Vugs Calcites n Carbonate
Tak mg W ells S79 and S85 for exanple

. . 2 . 1 2 1
QIAN Y ixiong" > CHEN Qiang-li' CHEN Yue'’> IUO Yuem ing

(1. W uxiPetrokun G eology Institute Exploration & Production Instiite¢ SINOPEC, WuxiJiangsu 214155
2. Norhwest Exploration Centre Exp bration& Production Institut¢ SINOPEC Urumqi 830011)

Abstract Based on observatbn of core of the M iddle and Low er Ordovcian carbonate inW ells S85 and S79 aw e
range geochan icalmethods has been used to characterize the diagenetic settngs of pales-caves and fractures—fillng
& wvugs calcites and to decipher their orgn, whih ncludes X-ray diffracton of ciystal cell caibon and oxygen ise-
tope canpositon, fud nchsion hydwogen isotope of flud nclusion and chem ical elements analysis Two diagenetic
envirom ents are defned and believed to be prevailing in the formation of paleo-caves and fractures —filling & wvugs
calcites the first is diagenetic envionment w ith prevailing hypewen fresh watey mostly related to phreatt zones in
subaerial process and of characteristic of crystal cells ¢= 17. 057~ 17 062A and Fe,05= 0 06% ~ Q 0%, Si= 53 3
x10° ~ 96 2% 10°, Ba= 19x 10° ~ 28 x 10°, Mg/Ca( x 10') = 1. 94~ 5 14, Sr/Ba=2 12~ 5 24, the lowest
vahies of 8" Oppp (~15%0~—17%) , the consilerabk bwer values of §°C poy (—4%0~—2%0) b calcites w ithout or
wih few hydrocarbon nclusions and 8D ppy = =94 99~ -109 54%o of its fuil inclison; the second is believed to oe-
cur n freshw ater-seaw aterm xng and fomed durng sane degree of burial environment and of features of crystal cell
parameters (¢) = 17 064~ 17 065,5\( exceptional for 17 212,5\), the considerable hih valies FeO;= Q 066 ~
Q 18%, Sr= 111 x 10° ~ 208 x 10° Ba= 215 x 10° ~ 479 x 10°, the considerable bwer ratbs Mg/Ca( x 10') =
1 53~ 1. 76 Sr/Ba= Q 49~ Q 58 for calcites the lower valies of 6IBOPDB(—9. 6%0~—13 7%) for calcites the con-
silerable higher 8D ppy =77 5%0~-88 2%o of fud nclusion I additbn the study also denonstrated that differen-
tial hydre-geochem ical systams had been developed n the fomatbn of he geantic speleothan calcite crystal at the
5960~ 5 966 m deph of burialw ith more than 6 m in heght palacocave mW ell S85 in T ahe oil fie d

Key words cell parameters carbon— oxygen isotope fluid nclusion elament analysis calcitg TaheO il Field



