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Input Parameters

• Porosity Calculate from density log.
• Water density=1.09 g/cc

Oil density= 0.75 g/cc
• Gas density=0.1 g/cc

Rock Matrix Property

Used log interval for fluid replacement analysis: 600-700m 



S-Wave Vs. P-Wave

W=100; O=0; G=0 W=10; O=70; G=20

W=10; O=20; G=70 W=30; O=40; G=30

Replacing the water by oil and gas shows the good separation. But relative percentage of oil and gas 
don’t effect to much. However increasing gas percentage decrease the P-wave velocity slightly.

Replacing the 90% of water by HC, sand 
trend shaly sand  trend shifted to left. 

Shale and Sand show same trend
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Density Vs. P-Wave
W=100; O=0; G=0 W=10; O=70; G=20

W=10; O=20; G=70 W=30; O=40; G=30

Replacing the 90% of water by HC, sand 
trend and shaly sand  trend shifted.

Shale and sand in 100% water saturation shows separate trend. Replacing the water by oil and gas has 
provided dramatic change trend specially for sand. HC played a great effect on the P-wave velocity and slight 
effect on density of sand and shaly sand.
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W=100; O=0; G=0 W=10; O=70; G=20

W=10; O=20; G=70 W=30; O=40; G=30

Poisson Ratio Vs. AI

Shale

Brine Sand

Brine Sand

Shale

Oil Sand

Gas Sand
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Poisson Ratio vs Al shows relatively good identical trend for each type of the fluids. Shale has very high Poisson 
ratio and low Poisson ratio related to gas bearing sand. 
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Comparison of different Cross Plot

W=30; O=40; G=30 W=30; O=40; G=30

W=30; O=40; G=30

Brine Sand

Oil Sand

Gas Sand

Shale

HC bearing sand shaly sand  
trend shifted to left. 

Arrow represent the changing 
trend of the HC bearing sand.

These crossplot are made for 40% oil and 30% gas 
and water. All of the plots gave clear lithology 
separation. But separation based on fluid type isn’t 
clear except Poisson ratio vs. AI plot.
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2 Phase Fluid: 90% Gas and 10% Water

Brine Sand

Gas Sand

Shale

High gas saturated sand

High gas 
saturated Sand

Shale

Shaly SandShale

• Very high gas saturation has provided quite large 
separation between gas saturated sand shale 
trend in Vs-Vp crossplot.

• Poisson ratio vs. AI plot shows clear separation 
among fluid types and lithology. 
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Brine Sand

Shale

High oil saturated sand

2 Phase Fluid: 90% Oil and 10% Water

High oil 
saturated Sand

Shale

Shaly Sand

• Vs-Vp crossplot : Changing the fluid type from 
90% gas to 90% oil gap between the oil 
saturated sand and shale trend is decreased.

• Density vs. AI: 90 % Oil saturation shifted the 
clean sand trend towards the left (compare with 
90% gas saturation sand). 

• Poisson ratio vs. AI: plot shows clear separation 
among fluid types and lithology. 
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90% Oil

W=30; O=40; G=30

Brine Sand

Oil Sand

Gas Sand

Shale

Light HC trend
Arrow represent trend 
of the HC bearing sand.

Fluid Effect Trend

Arrows represent 
the trends

Shale

40% Oil

20% Oil

90% Oil

40% Oil

20% Oil

• Vs-Vp crossplot : Increasing the percentage of 
gas this plot provide large separation and has  
significant effect on Vp. 

• Density vs. AI: Increasing the gas percentage HC 
bearing sand move toward the center and has 
significant effects on both density a and Vp.

• Poisson ratio vs. AI: arrows are represent the 
trend for individual fluids type. Oil and brine 
sand similar trend direction with comparatively 
low separation.
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Summary

• Vs-Vp crossplot provides very clear separation between HC an non HC bearing 
layer. Increasing percentage of gas saturation separation is more obvious. But 
fluid effects is not too intense. In addition, this plot doesn’t provide distinct trend 
ford deferent fluid types.

• Density vs. AI plot good HC bearing sand separation for higher percentage of light 
HC . Moreover lithology separation is also comparatively low overlapping for light 
HC. 

• Compare among the three types of cross plot Poisson ratio vs. AI cross plot has 
given the best separation for the fluid types and lithology. Oil and water bearing 
sand have same direction trends but oil bearing sand trend has comparatively 
lower Poisson ratio as well as AI. Again gas bearing sand shows very low Poisson 
ratio and trend is towards the center.


