Introduction to Petroleum Engineering
The Midale carbonate formation in southeast Saskatchewan was discovered in 1953, while water injection was initiated in 1964 for the purpose of implementing pressure maintenance. It is assumed that there were many forms of microscopic plankton and algae living in the oxygenated near-surface waters of the oceans in this area hundreds of million years ago.
Question One
Describe how these living organisms could be converted into oil and/or gas which is accumulated in the Midale reservoir.
Answer: 
The Origin of Oil
Planktons and algae, which are microscopic organisms that live near the oxygen rich water at the surfaces of the ocean, are the only ones that are reported to have a mass that result in the formation of gas and oil reserves.
There are two conditions that need to be present for oil to be generated: - First, the dead and decaying matter in the ocean should be quickly buried so that bacteria and fungus do not consume them. Secondly, a lot of matter needs to die so that it produces large volumes of oils and gas. 
Oil Generation 
As earlier stated, Planktons and algae, which are microscopic organisms that live near the oxygen rich water at the surfaces of the ocean, are the only ones that are reported to have a mass that result in the formation of gas and oil reserves. The two conditions that needed for oil and gas to be generated are: - the dead and decaying matter in the ocean should be quickly buried so that bacteria and fungus do not consume them, and a lot of matter needs to die so that it produces large volumes of oils and gas.
The freshly generated oil has a different chemical composition with the crude oil that is mined. The difference in chemical composition of the two occurs due to a process referred to as digenesis; where the buried organics are exposed to high temperatures in the deep sedimentary basin. 
Holding conditions of the sedimentary basin as constant, minimum temperatures of 150ºF or an equivalent of 65ºC is needed to generate oil. As the sedimentary basin deepens, it reaches temperatures of over 300ºF or an equivalence of 150ºC that are responsible for the generation of gas. 
A direct relationship exists between depth, temperature, and extent of the effects caused by the diagenic process. Likewise, depth and duration of burial determine the maturity of oils; organics buried shallowly and for short duration form oils that resemble tar while those buries deep and for longer duration yield maturated oil. Mature oil is lighter compared to the tarlike in terms of viscosity, color, and is more volatile. 
Migration of Oil
Oil and gas are generated inside impermeable rocks and the expression of the two happens through two methods. First, these rocks are usually buried deep and the pressure between the rock increases. As a result, the pore space between the rocks is decreased forcing the oil deposits inside to ooze out. Second, the oil and gas generated have higher volumes compared to the volume of the organic matter that generates them. The increased volume stresses the impermeable rock by increasing its pressure in the inside making it to fracture, from which oil and gas escapes upward. Once the pressure inside and outside stabilize, these fracture seal for more formation of gas and oil. The upward and sideways flow of oils and gas from the impermeable rock is referred to as oil migration. 
Entrapment or Accumulation of Oil and Gas
After the migration process, oil and gas form layers according to density of matter. A caprock (either salt layers or shale), another impermeable rock lays over the reservoir rock, must be present for accumulation to happen. The caprock should not allow any liquid or gas to flow through it. The absence of this rock means that the gas and oil generated could leak to the earth’s surface. 
Conditions necessary for Petroleum Accumulation 
· The presence of a source rock that produces oil and gas
· The source rock has to have ample heat to allow the accumulation of oil. 
· A reservoir has to have porocity to allow the collection of the migrating oils and gas, and also permeability to allow these materials to flow into it. 
· The presence of a caprock that seals the reservoir to ensure that oil and gas do not flow to the surface
Question Two
Describe the general process of how the Midale carbonate rock is formed?
Answer: 
The Midale carbonate rock is an example of sedimentary rock that is formed through a process that entails four methods as discussed:  -
Weathering; under which any rock exposed to climate changes shatters and breaks down. There are usually two methods that lead to rock weathering: -
The first is frost wedging that is an effective way in the breakdown of enormous rocks such as mountains. These rocks have tiny fractures through which water penetrate. Due to changes in weather due to cold temperatures, the water in these tiny pores solidifies and occupies more space. This increases the pressure it exerts on the rock causing it to fracture and break. Thus, water is essential for frost wedging. 
The second is chemical weathering. In the air, water combines with carbon dioxide gas to form carbonic acid. Under this process, chemicals play a significant role in loosening, decomposing, and dissolving of rock to form residue. For example, dilute carbonic acid dissolves limestone rock into a permeable and porous rock that acts as a reservoir for oil and gas. 
Erosion, referring to the transfer of materials located on the surface of earth from one place to another.
Rain from areas with high attitudes causes streams that travel at great speeds. These streams carry with them debris and rubbles that hit each other and break off in the flowing water. Similarly, chunks of rocks are carried by the fast-moving water and the corrosion between the rocks makes them to break off. The weathered and broken rocks are deposited in areas with of lower attitudes.
Deposition and Sedimentation where organic matter settle to form sediment 
In the process where a stream with debris and rubbles flow from higher regions to lower regions, the speed of flow decreases. The reduced speeds make the larger debris to settle first followed by the smaller particles.
Lithification, a process whereby a sedimentary rock is formed through cementation or compaction of sediment
[bookmark: _GoBack]The process of deposition happens every time there is flow and the materials deposited first are buried deeper with the accumulation of debris that are deposited later. The process increases pressure in the materials buried deep causing water to squeeze out. The sediments occupy the spaces left by water pressing the organic material more, a process known as compaction. After compaction, the oozing water has precipitate of silica or calcium carbonate, elements that are responsible for cementing the particles together to form a rock. 





