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entional Petroleum

al petroleum resources are classified from
ctives based upon their attributes and
ccording to the reservoir rock type, oil
ce-reservoir-cap assemblage, and

ntional resources are resources, generally oil or

as resources, that do not appear in traditional

ns and must use specialized extraction or

n techniques to obtain fuel from the deposit. For

oil and gas, conventional deposits are porous and

- permeable rocks below ground that contain tiny connected
pore spaces that contain oil or natural gas.




Table 2.5. Classification Schemes and Main Types of Unconventional Petroleum
ype

Basis for Classification Main Types

Type of reservoir Tight sandstone oil/gas, shale oil/gas, CBM, Cate fracture—cavity

oil/gas, volcanic reservoir oil/gas, metamorphic reservoir oil/gas

Maturity, density, and viscosity Oil shale, heavy oil, oil sandstone, shale oil, tight oil, shale gas,
coal-derived gas, tight gas

Host and coupling relationship Liquid/solid coupled (tight oil and gas, shale oil and gas, coal-
derived gas), gas/water/solid integrated (natural gas hydrates),
gasfwater infused (water soluble gas), hydrodynamic barrier
(hydrodynamic seal gas)

Genesis of oil/fgas  Maturity Thermal-origin, biologic-origin, mixed-origin oil/gas

Source of Organic-origin, inorganic-origin, mixed-origin oil/gas
parent material

Source—reservoir—- Source— Source-reservoir integrated, source—reservoir contacted, source—
caprock reservoir reservoir separated
assemblage relationship

Source— Self-source, self-reservoir oil/gas (CBM, shale oil/gas); nonself-
reservoir source, self-reservoir oilfgas (tight sandstone oil/gas)
assemblage

Source of Self-source oilf/gas (CBM, shale oil/gas), nonself-source oil/gas
oil/gas (tight sandstone oil/gas)

Occurrence state of coalbed Adsorbed, free, mixed
methane

Continuous property Continuous petroleum accumulation, quasi-continuous
petroleum accumulation




Table 2.6. Types of Petroleum Resources
Resources Type  Distribution
Characteristics

Conventional Single
petroleum

Unconventional  Quasi-
oil and gas

continuous

Type of Petroleum
Accumulation

Structural reservoirs

Lithologic reservoirs

Stratigraphic
reservoirs

Cate fracture—cavity
hydrocarbons

Volcanic reservoirs
and hydrocarbon
accumulations

Metamorphic

reservoirs and
hydrocarbon
accumulations

Heavy oil

Example

Permian—Triassic North—South
Pars gas field, Persian Basin;
Cretaceous Daging
Changyuan oil field, Songliao
Basin

Cretaceous lithologic oil
reservoir, Songliao Basin

Ciferous—Jurassic stratigraphic
oil reservoir, Northwestern
Junggar Basin

Cambrian-Ordovician
fracture—cavity oil/gas in
platform basin, Tarim Basin

Ciferous—Permian Kelameili
gas field, Niudong oilfield,
North Xinjiang

Xinglongtai internal paleo-
buried hill oil/gas, Liaohe Sag

Neogene heavy oil, Bohaiwan
Basin




Unconventional
oil and gas

Quasi-

continuous

Continuous

Qil sandstone oil
Natural gas hydrate
Tight sandstone oil
and gas

Tight Cate oil/gas

Shale oil and gas

Coalbed methane

Shale oil

Jurassic oil sandstone,
Northwestern Junggar Basin

Hydrate in slope region, north
of South China Sea

Ciferous—Permian, Triassic
tight oil/gas, Ordos Basin

Eagle Ford tight oil, North
America

Triassic shale oil, Ordos Basin;
Cambrian, Silurian shale gas,
Sichuan Basin

Ciferous—Permian coal-
measure gas, Qinshui Basin

Cretaceous oil shale, Songliao

Basin




il is a very specific type of petroleum obtained by
ifferent from the extraction technique of using a

ing more costly and difficult to extract and
ironmentally harmful.

nconventional oil is heavier and requires more processing
g. Unconventional oil includes shale oil, oil sands and extra-
ural bitumen deposits).

bout 3% of 2009's oil production came from unconventional
il sources. Although it is more difficult and costly to extract
conventional oil, it is becoming more common as the demand for oil is
increasing and more research is being done to see how unconventional oil
can be made more simple and cost-effective to produce.




tight oil, is a type of oil that can be extracted by heating and
apped within shale formations - arrangements of fine-

from contains a large amount of kerogen, and is

containing kerogen is e
ed pressure and a longer ti
S.

jally a precursor to oil or natural gas, as
e period it could eventually become oil

ant to note that shale oil is extracted from oil shale, which is different
ring shale. Oil-bearing shale contains petroleum that is trapped
ock itself and requires hydraulic fracturing to extract the oil, while
shale oil is obtained from oil shale through a process of heating

Currently, oil shale isn't produced on a large scale as a result of the expensive
processes needed to extract and upgrade the material and the potentially
significant environmental effects when compared to conventional drilling.



irst extracted from the ground with either underground or

the oil undergoes a process of pyrolysis to
removed more easily. This pyrolysis -
tort - is simply a process of exposing

chemical change in the rock. The kerogen - which is the fossil
in the shale - liquefies and separates from the rock as an oily

e oily substance extracted from the kerogen at this point is not actually crude
. The substance obtained from the pyrolysis must undergo a refining process
to change the substance into a synthetic crude oil that can be used.
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ture of sand, clay, water, and bitumen that occur naturally.

component of this sand, and it is a very viscous oil that
ed before it can be used to produce useful fuels such

eposits are found a the globe in the Middle East, Venezuela,
e United States, and . The largest deposit in Canada (and
he world) is the Athabasca deposit in Northern Alberta, Canada. It
developed deposit in the world, meaning that it has the most
d ongoing mining of any oil sands deposits.

304 billion barrels

the largest oil reserves of any country in the world, with more
than 300 billion barrels of proven reserves.

The country also has large deposits of oil sands, like those present in Canada.
Due to their viscous nature, Venezuela’s Orinoco tar sands can be produced
using conventional methods.



bitumen that exists in the oil sands began as living, organic
d that the oil sands formed as a result of ancient oceans that
0, covering the areas where the oil sands exist today.

ithin the oceans died, they decomposed with the
ved the oxygen and nitrogen, leaving mainly

ssure then resulted in the layering of rock, silt, and sand over time

the dead organic material for millions of years at temperatures
150°C.

of oil is similar to that of other deposits of lighter oils except that
the lighter ocarbon fractions may have been lost during migration and/or the
eavy oil is the component that remained following bacterial degradation.

The second theory is that bitumen was formed immediately in a process similar to
the formation of oil shale. In this theory, bitumen was released from shales with a
large amount of organic matter (kerogen rich shales) instead of crude oil being
released.
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itural Gas

al gas is simply natural gas obtained by methods that are
1 extraction.

an refer to

in low-permeability rocks,
shale, or

tained in coal.

of natural gas from th osits can be an issue, as arguments
nmental impact of hydraulic fracturing can be brought up.

water use in the extraction of coal bed methane can be an
oncern



gas trapped within a rock with extremely low permeability —
sandstone. This is not to be confused with shale gas, which

rmed in the same general way as conventional natural gas deposits,
the main ence being the age of the deposits. Conventional gas is relatively
oung whereas tight gas formed around 248 million years ago in Palaeozoic
ormations. Over this long period of time, a conventional gas reserve was
changed by cementation and recrystallization. This led to reduced permeability of
the rock and natural gas being trapped tightly within rock formations. Most
tight gas formations are found onshore.



https://energyeducation.ca/encyclopedia/Tight_gas
https://energyeducation.ca/encyclopedia/Tight_gas
https://energyeducation.ca/encyclopedia/Tight_gas

directional drilling are used to access tight gas deposits as
the formation, allowing more opportunities for the natural gas
addition, numerous wells can be drilled into a tight gas
the formation is accessed.

to a tight gas deposit, artificial stimulation can be
t gas from the rock. Hydraulic fracturing is one
and this method involves breaking apart the
well full of high pressure fracking fluids.

es permeability and allows gas to flow more easily. Acidizing the
ping the well full of acids to dissolve the limestone and sediment —
as to flow more freely by establishing paths for the gas to follow

Finally, uifaction of the tight gas wells can help with extraction. In most
tight gas formations the reservoirs also contain some water which can collect and
make extraction difficult. Deliquefying by pumping water up from the reservoir
makes removing the gas more simple.



natural gas that is trapped within shale formations—
ined sedimentary rock that are known as "natural gas
icant amounts of natural gas.

ained in" shale formations and absorbed into
sedimentary rock composed of clay and
be the source, reservoir rock, or the seal

le gas resources are found in British Columbia, Alberta,
anitoba, Ontario, Quebec, New Brunswick and Nova Scotia.
drilling occurs in British Columbia.



uses the same basic methods for exploring for traditional
mbined with specialized techniques for finding shale gas.
iles (generated by monitoring acoustic waves that have
d for determining the depth and properties of shale
to observe the rock's physical and chemical
the quality and quantity of the shale gas.

wo major drilling techniques that are used to access shale gas. The first
horizontal drilling, which is where a well is drilled into the rock
at starts going straight down, and then bends so that there is a
part to the borehole as well. When the rock formation is hit, the drill

: to drill horizontally which exposes the well to more of the shale that
A is producing the gas. The horizontal section of the well bore is usually from 1 to 3
~ kilometres long.

The second method is known as hydraulic fracking or hydrofracking (or
sometimes just fracking). In this technique water, chemicals, and sand are
pumped into the shale gas well. This opens fractures in the rock and allows
natural gas from the shale to flow into the well. Without these techniques, natural
gas does not flow to the well quickly and the wells are not economical.



methane trapped in underground coal seams. This type of
using drilling techniques similar to those used in the

ttached to the surface of the coal. Generally, the
must be pumped out to obtain the methane.

t the water reduces t sure level and allows methane to escape

ane is considered an unconventional gas as it is held tightly in
it requires special stimulation and technologies to produce it

ethane, CH,, is the main component of natural gas, so extracted coal bed
thane can be used as natural gas. Although it tends to be more difficult to access
than conventional gas, coal bed methane is becoming a significant energy source.
In 2000, 1.2 tcf of coal bed methane was produced.



ms at the same time coal forms. As organic material dies
mps or swampy lakes, the material undergoes bacterial
eate peat deposits.

gets buried under many layers of sediment the
eat increases. Gradually, the peat turns into
inous coal, bituminous coal, and finally

being formed, the decomposing organic material produces
the main component of natural gas - along with nitrogen and
Nith the pressure of being buried under sediment, most of the
trapped on the surface of the coal.



is considered to be an unconventional resource because it's

d methane is similar to the extraction of shale gas.
oal seam. Then the sides of the well are cased with
| holes known as perforations are made in the
the methane gas to flow into the bore hole
the surfa

e often drilled horizontal gain access to difficult to reach coal
1, for methane that is attached tightly to the coal seam the seams
ctured to allow the gas to flow freely. Some seams produce less
ers, and these are known as "dry coal bed methane wells". After
ethane gas is removed, the coal seam remains and can be mined



stalline solids that form from mixtures of water and light
ethane, carbon dioxide, ethane, propane and butane.

component among other hydrocarbon gases in the
lids formed from a mixtures of water and

ur where pressure, temperature, gas
mbine to make them stable.

- usually methane.
local chemical conditio

s are important for these reasons:

ain a major energy resource

may be a significant hazard because it alters sea floor sediment stability,
uencing collapse and landsliding

The hydrate reservoir may have strong influence on the environment and
climate, because methane is a significant greenhouse gas.



sequence

o methane, by »

vironment. Organic

= carbon, hydrogen the over 160m3 of methane trapped
atio of 106:16:1, within each 1m3 of hydrate

Its in production of



ases, including ,, , , Ar Kr
igher hydrocarbons and freons, w111 form hydrates at
s and pressures. Clathrate hydrates are not officially
s the enclathrated guest molecules are never bonded to
and decomposition of clathrate hydrates are first
chemical reactions.

cur naturally in large quantities. Around 6.4

is trapped in deposits of methane clathrate

also exist as permafrost, as at the Mallik gas hydrate site in the
of northwestern Canadian Arctic.
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ntain roughly twice the carbon contained in all
entional natural gas combined, making them a
ergy resource.

release large amounts of methane, which is a
d impact Earth’s climate. Sudden release of
cause submarine landslides, which in turn can

ocean can ed with unusual and possibly unique
munities that use hy ns or hydrogen sulfide for carbon
a process known as chemosynthesis.




