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Relation between the evolution of temperature field of intrusions and the
development of carbomate reservoirs in Tazhong-Bachu area the Tarim Basin
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Abstract: Through microscopic identification, geochemical analysis and numerical simulation of the intru-
sions penetrated in the Tazhong-Bachu area, the paper discusses their thermal effect and influences upon
the development of carbonate reservoirs. The study indicates that the layered intrusions in the carbonate
reservoirs in the area are mainly of hypersthene gabbro and dolerite. The former has labradorite and hy-
perite as the host minerals and apatite as the accessory mineral, while the later has a host mineral assem-

blage consisting mainly of clinopyroxene and basic plagioclase. Geochemical analysis shows that the gab-

bro from Well He-3 and He-4 belongs to alkaline series, with w (SiO2)of 44.58%-45.39%, w (K20 +
NaxO) of 3.91%-4.67 %, and w (Na20)/w (K20) of 2.16%-4.23%.1ts partitioning pattern of REE is
of LREE enrichment type, with Lax/ Yby ranging from 5.010 to 5.980, and &u from 0.910 to 1.002,
with very weak or even no negative Eu anomaly. The equation of heat conduction was used to calculate
temperature profiles adjacent to the thin layered intrusions during the cooling processes. The result
points out that these intrusions have limited range of thermal effect, which is closely related to the
thickness of intrusions: the thicker, the bigger.
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Fig 2 Distribution of intrusions penetrated in the Tazhong-Bachu area
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Table 1 Majar elements of gabbro in the Bachu area

T %

NaO  K,O P,0s5 FeO TFe03; ME LOT

i

Si0, TiO,  Al,03 MnO MgO CaO
H3—C1 44 93 3 86 1329 023 4 9 8§ 38
H3—C2 44 89 389 14 71 Q22 4 53 8 33
MA—118 4539 317 1393 018 39 8 58
MA—119 45 11 319 1390 0 21 36 8 57
H4—1 4510 350 1462 020 6 16 9 54
H4—2 44 58 3 38 13 47 Q21 6 33 8 64

321 128 0 82 963 1615 9937 224
319 148 0 86 1022 1575 99 52 1 68
334 Q79 0 68 12 82 13.85 99 91 4 07
2 90 114 0 74 1209 1418 9962 4 00
2 81 110 Q75 11 34 14 40 100 44 2 26
2 85 109 0 83 11 53 1524 99 43 2 81

VE: TFe; 03= Fey O3+ FeO; LOT Fonke sk &,

B LA b E At X8 T3 K A R R
TLE KB (SREE)TE 139 08X 10 ° ~215 99X 10 °
TR ALk, Tan/ Yhy (N R R BRRE B A bRitE A6 &5
=N S 010~5 980, Cen/ Yby & & EL A 4 540 ~

5 314, i3 (LREE) . EE (HREE) M + 0 &A — &
B, JEEm LT R E . W Lo ERi o R
0 5 R Y RPN R, Lav/Smy S
EtA 1997 ~2 190, Gdn/Lux & & HA 1 730 ~
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Table 2 Rare earth elements of gabbro in the Bachu area

Mi IR &, 1070

FS
La Ce Pr Nd Sm Eu Gd Th Dy
H3—Cl 34 68 78 86 10 16 45 35 10 31 3 39 10 30 1 64 9 56
H3— (2 34 00 79 91 10 14 45 37 9 91 333 10 25 1 61 9 14
MA—118 26 03 59 72 7 38 32 84 8 20 2 66 8 74 119 707
MA—119 26 00 60 46 753 32 88 8 18 2 62 9 07 113 6 35
H4—1 22 65 51 81 6 13 27 28 6 69 227 711 115 5 58
H4—2 24 43 57 95 6 87 30 10 7 03 2 38 9 02 107 6 21
Wt R A&, 1070
k5
Ho Er Tm Yb Lu SREE LREE HREE
H3—ClI 176 4 81 Q0 68 3 91 Q0 58 215 99 182. 75 33 24
H3—C2 L 65 4 99 Q0 63 3 89 Q 59 215 41 182. 66 3275
MA— 118 1 40 3 69 Q53 3 38 Q 60 163 43 136. 83 26 60
MA—119 143 4 05 Q0 56 332 Q 56 164 14 137. 67 26 47
H4—1 115 330 Q50 2 95 Q0 51 139 08 116. 83 22 25
H4—2 1 38 3 83 Q57 329 Q 55 154 68 128. 76 25 92
= LREE/HREE OEu Ce Lan/ Yby Lan/ Sm y Gdn/ Yby Cen/ Yby Gdy/ Luy
H3—C1 5 50 Q 996 1 000 5 980 2 116 2 126 5 217 2 208
H3—C2 5 58 1 002 1 026 5 893 2 158 2 126 5 314 2 160
MA— 118 5 14 Q 955 1023 5192 1 997 2 087 4 570 L 811
MA—119 5 20 Q 926 1028 5 280 L 999 2 205 4 710 2 014
H4—1 325 1 000 1 040 5 180 2 130 1 940 4 540 1 730
H4—2 4 97 Q0 910 1 060 5 010 2 190 2 210 4 560 2 040
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Calculated evolution of temperature with cooling time alter the emplacement of intrusion in the Zhong-1 well
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Calculated evolution of temperature with cooling time after the emplacement of intrusion in the Fang-1 well
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