PETROLEUM RESERVOIRS 
Oil and gas accumulations are result from the coincident occurrence of the following six elements: 
1. Source Rock 
2. Burial depth and temperature 
3. Reservoir Rock 
4. Migration pathways 
5. Seal Rock 
6. Trap
Petroleum will accumulate in traps, which are locations where oil and gas can no longer migrate to the surface. The two primary types of traps are structural and stratigraphic. A structural trap is present when the geometry of the reservoir prevents fluid movement. Structural traps )comprising about 70%( occur where the reservoir beds are folded and perhaps faulted into shapes that can contain commercially valuable fluids like oil and gas. Anticlines are a common type of structural trap. Folding and faulting can be caused by tectonic or regional activity.
Stratigraphic traps )comprising about 25%( occur where the fluid flow path is blocked by changes in the formation’s character.
Stratigraphic traps originate from facies change or geologic unconformity that provides a barrier to flow and leads to the entrapment of petroleum.
The  	types of stratigraphic traps include sand thinning out or porosity reduction because of diagenetic changes.
Diagenesis refers to processes in which the lithology of a formation is altered at relatively low pressures and temperatures. 
In addition to structural and stratigraphic traps, many traps are formed by a combination of structural and stratigraphic features and are called combination traps.
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Vertical migration and accumulation of petroleum in conventional reservoirs
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Depiction of structural and stratigraphic traps responsible for oil and gas accumulation in conventional reservoirs.
RESERVOIR ROCKS
Oil and gas reservoir rocks are porous and permeable. They contain interconnected passageways of microscopic pores or holes that occupy the areas between the mineral grains of the rock.
Typical reservoir rocks have a microscopic network of pores where reservoir fluids are stored.
Shale is the most abundant rock type in sedimentary basins, comprising about 80% or more of the total rock volume in many instances. However, conventional oil and gas reservoirs are mostly composed of sandstone and carbonate formations, often interbedded with shale. Carbonate reservoirs (limestone or dolomite) are highly prolific producers, about 60% of the world’s production of petroleum is based on these reservoirs. Sandstone reservoirs account for over 30% of production.
THE RESERVES
The term "reserves" means different things to different subjects. To the oil and gas industry, reserves are the amount of crude oil, natural gas, and associated substances that can be produced profitably in the future from subsurface reservoirs.
VOLUMETRIC RESERVOIR
In the case of there is neither water encroachment into nor water production from the reservoir of interest, and the reservoir is said to be volumetric. For oil reservoirs under volumetric control (there is no water influx to replace the produced oil, so it must be replaced by the swelling of the oil phase or expanding gas, the saturation of which increases as the oil saturation decreases).
OIL RESERVOIRS
Depending upon initial reservoir pressure pi
, oil reservoirs can be subclassified into the following categories:
[bookmark: _GoBack]1. Undersaturated oil reservoir. If the initial reservoir pressure pi is greater than the bubble-point pressure pb of the reservoir fluid, the reservoir is labeled an under saturated oil reservoir.
2. Saturated oil reservoir. When the initial reservoir pressure is equal to the bubble-point pressure of the reservoir fluid, the reservoir is called a saturated oil reservoir.
3. Gas-cap reservoir. If the initial reservoir pressure is below the bubble-point pressure of the reservoir fluid, the reservoir is termed a gas-cap or two-phase reservoir, in which the gas or vapor phase is underlain by an oil phase. 
Reservoirs are found at depths between 1500 and 13,000 ft
BASIC CONCEPTS AND DEFINITIONS IN RESERVOIR ENGINEERING 
POROSITY Ø
From the reservoir-engineering standpoint, one of the most important rock properties is porosity
 Porosity is defined as a measure of the capacity of reservoir rocks to contain or store fluids.
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Or
Porosity is defined as the ratio of the void space in a rock to the bulk volume of the rock multiplied by 100% to express in per cent.
Three kinds of pores are normally found in materials 
1. The closed pores are not accessible. 
2. The blind pores terminate within the material. 
3. The through pores permit fluid flow through the material.
Figure below:
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The following table defines what typically constitutes poor, good, and very good porosity.
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 Porosity values depend on rock type, as illustrated in Table below. The two basic techniques for directly measuring porosity are core analysis in the laboratory and well logging. Laboratory measurements tend to be more accurate, but they sample only a small fraction of the reservoir. 
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where
φ = porosity, fraction
Vb = bulk volume of the reservoir rock
Vgr = grain volume
Vp = pore volume
ENGINEERING CLASSIFICATION OF POROSITY
total (absolute) and effective.
GEOLOGICAL CLASSIFICATION OF POROSITY
(primary or matrix porosity) and (secondary or induced porosity).
The reservoir rock may generally show large variations in porosity vertically but does not show very great variations in porosity parallel to the bedding planes.
ANISOTROPY Anisotropy means that some properties of the porous medium do not have the same value in different directions. In an anisotropic porous medium, the permeability, formation resistivity factor, and breakthrough capillary pressure depend on the direction. In the most general case these properties are function of both location in the medium and orientation.
Indirect methods for measuring porosity, they are well log methods, which is commonly used:
1 The sonic log (it depends that sound travels faster in solid bodies than in liquids).
2 Neutron log ( working principle is that neutrons collide with hydrogen atoms then absorbed).
3 Density log (measures the density difference in the scanned area and then converts it to porosity).
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