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Formation mechanisms and controlling factors of low resistivity pays
of AGI layer in Fula Sag, Muglad Basin, Sudan
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Abstract: Comprehensive data analyses were applied to study and categorize the formation mechanisms of low resistivity
pays. Accordingly, the mechanismsare summarized as high mud content, complex pore structure, conductive minerals, addi-
tive conductive caused by clay minerals and insufficient hydrocarbon incharge, respectively. The well log responses of differ-
ent types of low resistivity pays and the distribution of different types were studied. Then reservoir characteristics of AG1 lay-
er of different oilfields were studied simultaneously with the distribution of different low resistivity pay categories. Several fac-
tors were found to be the controlling factors of low resistivity pays, including sedimentary, diagenesis, sedimentary-diagene-
sis, and hydrocarbon accumulation. The first three factors affect the low resistivity pays through the control on the shale con-
tent, the conductive cement content and the complexity of pore structure, and the clay mineral content and the distribution of
effective reservoir, respectively. The hydrocarbon accumulation factor mainly controls the distribution of low resistivity pays
when hydrocarbon incharge was insufficient. Because of these different reservoir characteristics and controlling factors, the
distribution of different categories varies in the four oil fields.
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Fig.1 Location of study area and facies distribution of AG1 layer
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Table 1 Stratigraphic framework of AG1 layer
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Table 2 Statistics of core analysis
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Fig.3 Characteristics of casting thin sections of AG1 layer for different oilfield
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Table 3 Relative composition of clay minerals in AG1 layer
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Table 4 Petrophysical properties of reservoir in AG1 layer

LB/ % BER/107 pm?
i LA
EHIE e/ ME SN EHIE e/ IME I5oN(
fEhidt 18.25 13. 10 26.20 193.77 7.21 952.78 LB
R 17.25 12.00 22.20 59. 64 0. 81 386. 34 hiLHhB
B 13.58 10.75 22.14 19.08 1.01 245. 47 LIS
H— 15. 60 11. 10 21.20 19. 96 2.79 40. 17 hfLIRS

TE LR IPH BTN AR E 2% AR N LA L BT 7 A5 L AR DZ/T 0217 -2005 A1 i RAR T HE TS MLIE)

A A A A

—
(b) Yl—ili HAG1a3EAH 2 B S H 2% B X B—B'#ITH
—] | B [ ] B2 [l | | I
HmAE AR FE A Bk 2 WAE % L= 52 wWE KE

5FRHuR BEEREHES
B4 BAMESHEAGI EEREESHER

Fig.4 Distribution patterns of reservoir in AG1 layer
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Fig.5 Well log responses of different types of low resistivity pays in AG1 layer
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