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Application of spontaneous potential logging to the identification of
low resistivity reservoirs

—an example from the Triassic reservoirs in Jilake area of the Tarim Basin
Zhao Jun'® Wang Miao® Yan Shuang’ Li Huawei’
(1. State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation Chengdu Sichuan 610500 China;
2. School of Resources and Environment Southwest Petroleum University Chengdu Sichuan 610500 China,
3. Institute of Petroleum Exploration and Development PetroChina Tarim Oilfield Company Korla Xinjiang 841000 China )

Abstract: As low resistivity reservoirs have similar resistivity as water layers it is difficult to differentiate water lay—
ers from low resistivity reservoirs and to determine oil-water contacts by using conventional logging data. Experimen—
tal study on relationship between full water-bearing conductivity ( C,) and solution conductivity ( C,) with samples
from low—resistivity layers and non-ow-resistivity layers shows that the additional conductivity contributed by clay
minerals is the main factor leading to the low resistivity of the second unit of the Triassic in Jilake area. When this
type of low-resistivity reservoirs is penetrated anions on clay surface may absorb cations in the solution. The cations
absorbed to clay surface in turn may further impede the migration of anions in the solution resulting in ion retention
in the low resistivity reservoirs and charge shielding. The negative difference of SP log of the low—resistivity layers
decreases in comparison with the nondow-resistivity layers. A quasi-spontaneous curve ( SP,) of non-dow-resistivi—
ty layers is then created and compared with the SP curve to identify low-resistivity layers. This method has been
successfully applied to recognize the low—resistivity reservoirs in the study area.
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Fig. 1 Log interpretation of Well JNS in Jilake area the Tarim Basin



247

(SP)

2
(sP,)
(SP) (SP,)
( SPn) °
SP, o S
(RT) SP ( 1) 4323.5~4325.5m
SP RT (SP,)
(SP,) SP, SP
o 83.68 m’ .
SP, SP SP, 0.5Q°*m
SP o
S 2
Ty
T, o
SP RT
(SP,) - S-2
S
4311.0~4316.5 m
o S
(2
(SP)
02 RFOC/(Q-m) 20
0 sp/mv 100 | REE/ st (02 RILM/@m) 20|20 SP,/mV. 60
0o gr/ap 150 ™ 20 sp/mv _ 60
b'. d 3
| -
2 *, A
4310 i
LY {g : :
= Wl 7
N . 1
' 4320 L 3
2 = -
5 ~ e b
H
s | - .
: ~ i
= A '
i = {
LY _|7;Hw
2 S-2

Fig. 2 Log interpretation of Well JNS —2 in Jilake area the Tarim Basin
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Fig. 3 Log interpretation of low—esistivity reservoirs in Well LNA in Jilake area the Tarim Basin
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Fig. 4 Log interpretation of low-resistivity reservoirs in Well LNX in Jilake area the Tarim Basin
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