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предисловие
Настоящее практическое пособие включает комплекс англоязычных текстов геологической направленности, а также систему упражнений и заданий к ним.  Пособие предназначено студентам 1 и 2 курса, проходящим курс обучения по специальности 1 – 51 01 01 «Геология и разведка месторождений полезных ископаемых» и владеющим английским языком в объеме школьной программы. 
Данное практическое пособие ставит целью научить будущих геологов вести иноязычные беседы в рамках профессионально значимых тем, читать и понимать научную и научно-популярную литературу по геологии, самостоятельно работать над языком, оформлять извлеченную из англоязычных источников информацию в виде перевода, реферата и аннотации.
Издание состоит из девяти основных разделов: «Petroleum», «Sedimentary rock distribution», «Source rock», «Reservoir rocks – sandstones», «Reservoir rocks – limestones», «Oil traps», «Geological exploration», «Geochemical Exploration», «Geophysical exploration» и «Types of Wells». Каждый раздел включает следующие части: во-первых, дотекстовые вопросы и/или темы для обсуждения, направленные на облегчение восприятия рабочего текста и на развитие навыков монологической и диалогической речи; во-вторых, собственно профессионально ориентированный текст для поискового, изучающего или просмотрового чтения; в-третьих, список ключевых слов и выражений, используемых в тексте; в-четвертых, послетекстовые упражнения и задания, ориентированные как на проверку понимания содержания текста, так и на закрепление языкового материала, а также на формирование, развитие и/или совершенствование соответствующих коммуникативных навыков.  
Данное пособие следует рассматривать исключительно в качестве дополнения к основным учебникам по английскому языку для геолого-географического факультета, и работа по нему должна проводиться параллельно с работой по этим учебникам.
Представленный в пособии материал может использоваться для организации аудиторной и внеаудиторной учебной деятельности по английскому языку.
Unit 1. Petroleum
Lead in
Ex. 1. Think of the following.
1. Why is oil so important? (What is oil used for?)
2. Why is oil referred to as hydrocarbons?

3. Why did you decide to become an exploration geologist? If not geology, what occupation would you choose? 
Text

Ex. 2. The following text will introduce you to the topic of petroleum. Read the text and be ready to check your understanding.
petroleum
The word petroleum comes from the Greek words petro for rock and oleum for oil. In its strictest sense, petroleum includes only crude oil. By usage, however, petroleum includes both crude oil and natural gas. 
The Chemistry of Oil and Gas

The two most common elements in both crude oil and natural gas are carbon and hydrogen. Most molecules that make up crude oil and natural gas are composed of hydrogen and carbon atoms and called hydrocarbons.
The difference between crude oil and natural gas is the size of the hydrocarbon molecules. Under surface temperature and pressure, any hydrocarbon molecule that has one, two, three, or four carbon atoms occurs as a gas. Natural gas is a mixture of the four short hydrocarbon molecules. Any hydrocarbon molecule with five or more carbon atoms occurs as a liquid. Crude oil is a mixture of several hundred hydrocarbon molecules that range in size from 5 to more than 60 carbons in length and form straight chains, chains with side branches, and circles.
Reservoir Hydrocarbons
Chemists classify reservoir hydrocarbons into 1) black oil, 2) volatile oil, 3) retrograde gas, 4) wet gas, and 5) dry gas. Laboratory analysis of a sample is used to determine the type.
Both black and volatile oils are liquid in the subsurface reservoir. Black oil or low-shrinkage oil has a relatively high percentage of long, heavy, non-volatile molecules. It is usually black but can have a greenish or brownish color. Black oil has an initial producing GOR of 2,000 scf/bbl or less. The °API gravity is below 45.

Volatile oil or high-shrinkage oil has relatively more intermediate size molecules that are shorter than black oil molecules. The color is brown, orange, or green. Volatile oil has an initial producing GOR between 2,000 and 3,300 scf/bbl. The °API gravity is 40 or above.

Retrograde gas is a gas in the reservoir under original pressure, but liquid condensate forms in the subsurface reservoir as the pressure decreases with production. The initial GOR is 3,300 scf/bbl or higher.

Wet gas occurs entirely as a gas in the reservoir, even during production, but produces a liquid condensate on the surface. It often has an initial producing GOR of 50,000 scf/bbl or higher. 

Dry gas is pure methane. It does not produce condensate either in the reservoir or on the surface.
Vocabulary notes
Crude oil сырая нефть 
natural gas природный газ
carbon углерод
hydrogen водород 
hydrocarbons углеводороды
mixture смесь, сочетание
occur происходить, случаться, иметь место 
liquid жидкость, жидкий
straight chain нормальная цепь, неразветвленная цепь 
side branch боковое ответвление
circle круг, кольцо
reservoir hydrocarbons коллекторные углеводороды 
black oil черная нефть, тяжелая нефть, мазут 
volatile oil летучая нефть 
retrograde gas ретроградный газ
wet gas влажный газ, жидкий газ
dry gas сухой газ 
relatively относительно
non-volatile нелетучий 
GOR (gas-oil ratio) газонефтяной контакт
2,000 scf/bbl (two thousand square cubic feet per barrel) две тысячи кубических футов на баррель 
°API gravity плотность в градусах Американского нефтяного института 
subsurface reservoir подповерхностный коллектор/резервуар 
pressure давление
production добыча
surface поверхность 
pure чистый

Controlled practice
Ex. 3. Answer the following questions.

1. What does petroleum include?
2. What are the most common elements in crude oil?

3. What do we call hydrocarbons?

4. What is the main difference between crude oil and natural gas (on a molecular level)?

5. What are the types of hydrocarbons?

Ex. 4. Speak about the following hydrocarbons.

1. Speak about black oil/low-shrinkage oil: colour, state (solid, gas, liquid, condensate), molecules, gas-oil ratio, and API-degrees.

2. Speak about volatile oil/high-shrinkage oil: colour, state (solid, gas, liquid, condensate), molecules, gas-oil ratio, and API-degrees.

3. Speak about retrograde gas: state (solid, gas, liquid, condensate) and gas-oil ratio.

4. Speak about wet gas: state (solid, gas, liquid, condensate) and gas-oil ratio.

5. Speak about retrograde gas: state (solid, gas, liquid, condensate). 
Word study

Ex. 5. Give the English equivalent.

Сырая нефть, углерод, водород, углеводороды, коллекторные углеводороды, природный газ, относительно, газонефтяной контакт, давление, добыча, поверхность.
Discussion
Ex. 6. Comment on the following. 
1. Imagine you were an owner of an oil company. What would you say to justify your actions?

2. Discuss what will happen when the oil runs out.
3. Think of the dangers of taking all of the oil from under the earth and oceans.
Unit 2. Sedimentary Rock Distribution
Lead in
Ex. 1. Think of the following.
1. What are the three types of rocks (according to their origin)?

2. What parts of the world are rich in petroleum?

3. What parts of the world have no or very little petroleum?

Text

Ex. 2. The following text will introduce you to the topic of sedimentary basins. Read the text and be ready to check your understanding.
sedimentary rock distribution
Petroleum is not evenly distributed throughout the world. Sweden has none, whereas the Middle East has more than one-third of the world’s known oil supply. Sedimentary rocks are both source and reservoir rocks for petroleum. Where the sedimentary rocks are thick, a large amount of petroleum can occur. Where there are no sedimentary rocks, there is no petroleum.
Basin Formation

A basin is a large area with relatively thick sedimentary rocks. It is where most gas and oil are found. There are several ways to form a basin.

A basin can be formed by subsidence of the basement rock. The depression is originally filled with ocean water and, eventually, sediments. The Michigan basin, with a maximum thickness of about 14,000 ft (4,267 m) of sedimentary rocks, is an example of this type of basin. 

Graben basins. The southern California oil basins were formed by grabens. Some basins are located on land (Los Angeles and Ventura basins), whereas others are offshore (Santa Barbara and San Pedro basins). 
Half-graben basins are formed by subsidence along one side of a normal fault. These basins are common and productive in the North Sea, offshore western Africa, and offshore Brazil.
Intermontane basins form when mountain ranges are created. The basin is located between the mountain peaks and is often occupied by a lake. Algae growing in the lake contribute organic matter to the bottom sediments for source rocks. Streams, eroding the surrounding mountains, deposit numerous sandstone reservoir rocks in the basin. When the Rocky Mountains were uplifted during the Cretaceous time, several intermontane basins were formed. Many of these basins, such as the Big Horn, Powder River, and Green River basins, are good petroleum producers today.
Basins also form along the edges of mountains. As the mountains are eroded by streams, sediments fill in the areas adjacent to the mountains. The Alberta, Denver-Julesburg, and Raton basins formed in this manner.
Coastal plains are formed by thick sediments deposited adjacent to an ocean. They originate when coast mountains are uplifted. As erosion lowers the mountains, streams deposit sands along the beaches, and waves carry the silts and clays offshore. The sandy beaches are deposited out into the ocean, forming the coastal plain. The Gulf of Mexico coastal plain was created by this process. Because the sediments on the surface are young and have never been buried, they are loose and uncemented (unconsolidated). The Atlantic and Gulf coastal plains of the United States were deposited by sediments eroded from the Appalachian and Ouachita mountains, which rose during the Pennsylvanian period. Underlying the Gulf of Mexico coastal plain is 40,000 to 60,000 ft (12,000 to 18,000 m) of sedimentary rocks. This area is one of the most prolific petroleum-producing areas of the world. The Atlantic coastal plain, however, is barren for gas and oil, possibly due to the lack of source rocks.
Vocabulary notes
Evenly ровно, равномерно
whereas в то время как, пока
oil supply запасы нефти
sedimentary rocks осадочные породы
source rock исходная порода, материнская порода 
reservoir rock порода-коллектор 
occur встречаться, происходить, иметь место
basin бассейн
relatively относительно 
subsidence опускание породы, оседание, проседание
basement rock порода основания, подстилающая порода 
depression впадина 
sediments осадки 
offshore зона открытого моря, шельфовый, на некотором расстоянии от берега

normal fault нормальный сброс, обыкновенный сброс 
common распространенный 
productive продуктивный 
mountain ranges горные цепи 
algae водоросли 
organic matter органические вещество 
stream ручей, поток 
the Rocky Mountains Скалистые горы 
the edges of mountains границы гор 
coastal plain береговая равнина 
deposit откладывать, отлагать 
silt ил
clay глина 
the Gulf of Mexico Мексиканский залив 
loose рыхлый 
unconsolidated несцепленный, несвязанный 
underlying лежащий в основе, подлежащий, находящийся ниже/под
prolific изобилующий, плодородный, богатый 
lack нехватка, недостаток, отсутствие 
Controlled practice
Ex. 3. Answer the following questions.

1.
Where does petroleum usually occur?

2. What is a sedimentary basin?

3. What are the most common types of basin (according to their origin)?

4. What are the most known examples of graben basins?

5. How are half-graben basins formed?

6. Where are intermontane basins formed?

7. Why can coastal plains be prolific in petroleum? 

Ex. 4. Say if the statements are true or false. Give your reasons. 

1. Petroleum is evenly distributed throughout the world.

2. The thinner is the sedimentary rock, the smaller are the amounts of petroleum.

3. There is only one way to form a sedimentary basin.
4. Half-graben basins are common and are productive in the North Pole.

5. Intermontane basins are located between the mountain peaks and are often occupied by a lake. 

6. Coastal plains can never be prolific petroleum producing zones.

Word study

Ex. 5. Give the English equivalent.

Осадочные породы, исходная порода, порода-коллектор, подстилающая порода, опускание породы, относительно, впадина, сброс (трещина, разлом), горные цепи, Скалистые горы, глина, ил, рыхлый.
Discussion
Ex. 6. Common on the following. 
1. Say what you think of oil companies.
2. Discuss with your partner how oil-producing companies will survive financially when their oil has all run out.
3. Say what environmental impact oil production can have.
Unit 3. Source Rock
Lead in
Ex. 1. Think of the following.
1. What is the difference between source rock and reservoir rock?

2. What do you know about shales (colour, size, origin, etc.)?

3. Is Belarus rich in shales?
Text

Ex. 2. The following text will introduce you to the topic of source rock. Read the text and be ready to check your understanding.
source rock
A source rock is a rock that can generate natural gas and/or crude oil. Gas and oil form (формироваться) from ancient organic matter preserved in sedimentary rocks. As sediments are deposited, both inorganic mineral grains, such as sands and mud, and organic matter (dead plants and animals) are mixed. Most organic matter is lost on the surface by decay, a process of oxidation. The decaying organic matter on land gets (получать) oxygen from the air, and the decaying organic matter on the ocean bottom (дно) gets the oxygen from out of the water. Some organic matter, however, is preserved. It was either rapidly buried by other sediments before it decayed or was deposited on the bottom of a sea with stagnant, oxygen-free waters. The black color in sedimentary rocks comes primarily from its organic content. Black-colored, organic-rich sedimentary rocks include coal, shale, and some limestones.

When woody plant material is buried, it is transformed into coal and methane gas (CH4) by temperature and time. This is why (вот почему) coal mines are dangerous; they contain methane gas and sometimes explode. Coal deposits are drilled to produce coal seam or coal bed gas, which is pure methane gas.

Shale is the most common sedimentary rock, and many are black. A black shale commonly has 1–3% organic matter and can have up to 20%. Green or gray shale has only about 0.5% organic matter. Black shales contain a large variety of organic matter that includes single-celled plants and animals that live floating (плавающий) in the ocean, algae, spores, pollen (пыльца) and bacteria. They have the right chemical composition to generate both natural gas and crude oil. In some areas (North Africa and the Middle East), organic-rich dark limestones are also source rocks.

Some sedimentary basins are gas-prone and produce primarily natural gas. Examples of these are the Sacramento basin of northern California, the Arkoma basin of southern Oklahoma and Arkansas, and the southern part of the North Sea. That’s because the only effective source rock is coal.

Vocabulary notes
source rock исходная порода, материнская порода, 
generate производить, порождать, генерировать 
form формировать(ся), образовывать(ся)
matter вещество 
mud глинистая масса, грязь
organic matter органическое вещество 
decay разложение
oxygen  кислород 
rapidly быстро
bury погребать, закапывать, зарывать 
stagnant стоячий, застойный 
primarily главным образом
content содержание, содержимое
coal уголь 
shale сланец
limestone известняк 
woody plant древесное растение
coal mine угольная шахта
explode взрывать(ся)
coal deposit угольное месторождение, каменноугольный бассейн 
coal seam угольный слой, угольный пласт
coal bed gas угольный газ
black shale черный сланец, глинистый сланец
variety разнообразие
single-celled одноклеточный
algae водоросли 
crude oil сырая нефть 
gas-prone газоносный
produce производить, генерировать, порождать, добывать
primarily главным образом, в основном

Controlled practice
Ex. 3. Answer the following questions.

1. What is a source rock? – A source rock is …

2. From what do gas and oil form? – Gas and oil form … 

3. What are the examples of black, organic-rich sedimentary rocks? – The examples of black, organic-rich sedimentary rocks include …

4. What happens to woody plant material when it is buried? – When woody plant material is buried, it is … 

5. Why are coal mines dangerous? – Coal mines are dangerous because they contain …

6. What is the most common sedimentary rock? – The most common sedimentary rock …

7. What is the percentage of organic matter in black shale? – A blackshale usually has …

8. What is the percentage of organic matter in green and grey shale? Green or gray shale has only …
Ex. 4. Finish the statements.

1. As sediments are deposited, both inorganic mineral grains and organic matter … .

2. Most organic matter is lost on the surface by …. 
3. The decaying organic matter on land gets oxygen from the air, and the decaying organic matter on the ocean bottom gets the oxygen … .
4. The black color in sedimentary rocks comes primarily from … . 
5. Black-colored, organic-rich sedimentary rocks include … .
6. Green or gray shale has only about 0.5% … .

7. Some sedimentary basins are gas-prone and produce primarily … .
Word study

Ex. 5. Give the English equivalent.

Исходная порода, глинистая масса, органическое вещество, разложение, кислород, уголь, сланец, известняк, угольная шахта, взрывать(ся), каменноугольный бассейн, сланец, добывать, сырая нефть.
Discussion
Ex. 6. Comment on the following. 
1. Share your ideas about the future oil production in Belarus. 
2. Share your ideas about why petrol is expensive throughout the world. 
3. Think of the factors influencing prices for petroleum. 
Unit 4. Reservoir Rocks – Sandstones
Lead in
Ex. 1. Think of the following.
1. What sedimentary rocks can you think of? Which of them are common petroleum reservoir rocks?
2. How is oil formed? (How much time does it take for oil to form, and what conditions are required for oil to occur)?
3. Is it possible to generate oil in laboratories?
Text

Ex. 2. The following text will introduce you to the topic of reservoir rocks. Read the text and be ready to check your understanding.
reservoir rocks. sandstones
A reservoir rock is a rock that can both store and transmit fluids. A reservoir rock must have both porosity and permeability. Porosity is the percent volume of the rock that is not occupied by solids. These spaces are called pores. In the subsurface, the pores are filled with fluids such as water, gas, and oil. Porosity measures the fluid storage capacity of a reservoir rock.
Two types of pores are primary and secondary pores. Primary pores are formed on the surface when the sediments are deposited, for example, between the sediment grains. Secondary pores are formed in the subsurface by processes such as solution and fracturing.
Permeability is a measure of the ease with which a fluid can flow through a rock. It is measured in units of darcys (D) or millidarcys (md). A millidarcy is 1⁄1,000 of a darcy. 
The two most common petroleum reservoir rocks are sandstones and limestones (most of them, however, are not reservoir rocks).
Types of Sandstone

Dune Sandstones
Ancient dune sandstones form extensive subsurface sandstone reservoirs that cover large areas. One example is the Nugget Sandstone, the primary reservoir in the Rocky Mountain overthrust belt oil and gas field of the United States. It was deposited as sand dunes in a desert that cover much of the western part of the United States during the Jurassic time. During the Permian time, sea level fell to expose the bottom of the North Sea, and a desert climate occurred. A large salt lake surrounded by sand dunes formed in the center of the present-day North Sea. These sand dunes are now buried by other sediments on the bottom of the North Sea and form the Rotliegend Sandstone. It underlies the southern portion of the North Sea and parts of England and Europe, where it is the reservoir for several North Sea gas and oil fields and the giant Groningen gas field in the Netherlands. In the Groningen field, porosities range from 15 to 20 % and permeabilities up to 3,000 millidarcys (md).
Shoreline Sandstones 

Beaches are long, narrow deposits of well-sorted sand. Waves wash any finer-grained silt and clay particles out of the beach. The muddy water is carried offshore where the mud settles out of the water and is deposited in deep water. Waves shape the beach into a long strip of sand.

In the south Texas coastal plain, there is a series of buried shoreline sandstones that are oil and gas reservoirs. The Yegua-Jackson beach sands of Eocene age are located inland, and the Frio-Vicksburg beach sands of Oligocene age are located on the Gulf of Mexico side. 

The Clinton Sandstone oil and gas fields run north to south through the state of Ohio. The reservoir rock is a Silurian age shoreline sandstone completely encased in shale. It was first drilled in the 1890s.
Other types of sandstones are river sandstones, delta sandstones, etc.
Vocabulary notes
reservoir rock порода-коллектор

store хранить, содержать, вмещать, включать 
transmit передавать, пропускать, транспортировать 
porosity пористость 
permeability проницаемость 
rock volume объем породы 
solid твердое тело
pore пора 
subsurface подпочва
measure измерять 
fluid storage capacity емкостные свойства коллектора 
primary первичный 
secondary вторичный 
deposit откладывать, отлагаться 
grains зерна, частицы 
solution раствор, растворение 
fracturing ломание, разрушение, разлом
measure измерение, единица измерения
ease легкость, степень легкости 
common распространенный 
sandstone песчаник
limestone известняк 
overthrust belt надвиговая зона 

oil and gas field нефтегазовое месторождение
desert пустыня 
sediments осадки 
gas and oil field нефтегазовое месторождение
giant гигантский, огромный 
gas field газовое месторождение
field месторождение 
beach пляж 
narrow узкий 
deposits отложения, залегания  
well-sorted хорошо сортированный 
fine-grained мелкозернистый 
silt ил, мелкий пылеватый грунт 
clay глина 
particles частицы 
muddy water грязная вода, мутная вода, илистая вода
coastal plain береговая равнина 
oil and gas reservoir нефтегазоносный пласт, нефтегазонасыщенный коллектор 
inland на суше 
the Gulf of Mexico Мексиканский залив 
the state of Ohio штат Огайо 
encase помещать, включать, заковывать, обрамлять
shale сланец 
drill бурить 
Controlled practice
Ex. 3. Answer the following questions.

1. What is a reservoir rock?
2. What is porosity?

3. What are the two types of pores?

4. What is permeability?

5. In what units is permeability measured?

6. What are the two most common petroleum reservoir rocks?

7. What are the most common types of sandstone?

Ex. 4. Define the following. 

1. A pore.
2. Primary pores.
3. Secondary pores.

4. Dune sandstones.

5. Shoreline sandstones. 

Word study

Ex. 5. Give the English equivalent.

Порода-коллектор, осадки (осадочные породы/осаждения), пористость, проницаемость, подпочва, раствор, нефтегазовое месторождение, нефтегазовый пласт, бурить, сланец, равнина, глина, мелкозернистый, пустыня, гигантский, месторождение, частицы.
Discussion
Ex. 6. Comment on the following. 
1. Say what you would like to change about oil companies.
2. Say what oil companies should do to protect the environment, especially after oil spills in the ocean.
3. Give your reasons about the world oil production in the future.
Unit 5. Reservoir Rocks – Limestones 
Lead in
Ex. 1. Think of the following.
1. Is Belarus rich in limestones? What regions?
2. What parts of the world are most rich in limestones?

3. Comment on the etymology of the word “limestone” (lime + stone).
Text

Ex. 2. The following text will introduce you to the topic of carbonate reservoirs. Read the text and be ready to check your understanding.
carbonate reservoir rocks
The sedimentary rock limestone is common in the ancient rock record. This is because lime (CaCO3) is secreted by many animals and plants that live in the ocean and can also precipitate out of seawater. Most limestones were deposited on the bottom of shallow, tropical seas that covered the land many times in the geological past. Carbonates are limestones and a related sedimentary rock called dolomite.
Reefs

Reefs are mounds of shells. All reefs have a wave-resistant, calcium carbonate framework of overlapping organic branches formed by a plant or animal. The other plants and animals live in the protection of the framework. Modern reefs often have corals as the framework.
Ancient reefs are prolific petroleum reservoirs, especially in North America. The reef rock has the most original pore spaces. These spaces are often enhanced in the subsurface when freshwaters percolate through the pores and dissolve the limestone. In the lagoon, limestone mud (micrite) was deposited. It is not reservoir rock. If the ancient reef is covered with a shale or salt caprock, it forms a primary stratigraphic gas and oil trap.
A large portion of conventional oil production in Canada comes from buried Devonian age atolls and barrier reefs, located primarily in Alberta. Leduc was the first of these to be discovered, in 1947. It was located by seismic exploration but was originally thought to be an anticline until it was drilled. The Redwater oil field of Alberta, the second largest conventional oil field in Canada, was discovered in 1948. 
Limestone Platforms

A limestone platform is a large area covered with shallow tropical seas where limestones are being deposited. The Bahaman banks, a modern example of a limestone platform, is located to the southeast of Florida.
The Magnolia oil field in Arkansas was discovered in 1938 by surface mapping and seismic exploration. The trap is an anticline about 6 miles (10 km) long and 1½ miles (2.5 km) wide. It produces from the Reynolds Oolite Member of the Jurassic age Smackover Formation, which is 300 ft (91 m) thick. Production has totaled 140 million bbl (22 mln m3) of oil.
Karst Limestone

Limestone is very soluble in freshwater, especially in warm, humid climates. This is because rain and soil water absorb carbon dioxide that forms carbonic acid that dissolves limestones. A highly dissolved limestone is called karst limestone, which can have excellent porosity and permeability. Some karst limestones have caves, but more often they have solution pores up to several inches in diameter called vugs. The great Middle East oil fields are primarily in limestone reservoir rocks. Their excellent porosity and permeability come from vugs in the karst limestone.
Chalk

Chalks are extremely fine-grained limestones composed of microfossil shells. Single-celled animals called foraminifera and plants called coccolithophores grow floating in tropical seas. Both have shells of calcium carbonate. When they die, their shells fall to the ocean bottom. If they are not dissolved or diluted by other sediments, a chalk is formed. During the Cretaceous time, several chalks were deposited that include the Austin Chalk of Texas and Louisiana; the Niobrara Chalk of South Dakota, Nebraska, and Kansas; the Selma Chalk of Alabama; the chalk cliffs of Dover, England; and the Ekofisk Chalk underlying the North Sea. Because of the very fine-grained sediment size, chalks can have very high porosities but extremely low permeabilities. They can be productive, however, if they are naturally fractured.
Vocabulary notes
limestone известняк 
rock record летопись окаменелостей, стратиграфическая летопись
lime известь 
shallow мелкий, мелководный 
many times много раз 
related rock родственная порода 
mound груда, возвышенность, холм, куча 
resistant устойчивый, невосприимчивый 
framework каркас, структура 
overlapping перекрывающий, параллельный 
organic branch органические ответвления 
prolific богатый, изобилующий
petroleum reservoir нефтяной пласт, коллектор нефти 
reef rock рифогенная порода 
pore space поровое пространство 
freshwater пресная вода, пресноводный  
dissolve растворять 
caprock порода-покрышка
stratigraphic trap стратиграфическая ловушка 
conventional oil production традиционная добыча нефти 

barrier reef барьерный риф 
seismic exploration сейсмические исследования, сейсмическая разведка 
anticline антиклиналь 
conventional oil обычная нефть, конвенциональная нефть 
oil field нефтяное месторождение
surface mapping наземное картирование 
seismic exploration сейсмические исследования, сейсмическая разведка 
trap ловушка 
production добыча 
bbl (barrel) баррель 
soluble растворимый 
freshwater пресная вода, пресноводный  
carbon dioxide углекислый газ 
dissolve растворять 
karst limestone карстовый известняк 
porosity пористость
permeability проницаемость 
cave полость
pore пора 
vug пустота в порода, каверна 
chalk мел  

fine-grained мелкозернистый 
microfossil микроокаменелость 
single-celled одноклеточный 
foraminifera фораминифера, морские корненожки  
coccolithophores кохколитофоры 
shell раковина, ракушка  

dilute разжижать, растворять, размывать, вымывать 
chalk cliffs меловые скалы 
productive продуктивный, нефтегазоносный 
naturally fractured
естественно-трещиноватый 

Controlled practice
Ex. 3. Answer the following questions.

1. Why is limestone common in the ancient rock record?
2. Where were most limestones deposited?

3. What are reefs?

4. What serves as the framework of reefs? 

5. What is special about ancient reefs?

6. What happens if the ancient reef is covered with a shale or salt caprock?

7. What is a limestone platform?

8. What are karst limestones? 

9. Why are limestones very soluble in freshwater? 
10. What is chalk?
11. How is chalk formed?

Ex. 4. Give an example (examples) of the following. 

1. of the framework of modern reefs.
2. of oil producing reefs.
3. of limestone platforms.
4. of oil field in limestone reservoir rock.

5. of Cretaceous time chalks. 
Word study

Ex. 5. Give the English equivalent.

Известняк, пресная вода, родственная порода, нефтяной коллектор, порода-покрышка, добыча нефти, мел, сейсмическая разведка, нефтяное месторождение, ловушка, углекислый газ, естественно-трещиноватый, пористость, проницаемость. 
Discussion
Ex. 6. Comment on the following. 
1. Say what you know about OPEC.
2. Discuss with your partner how oil can be owned by a company or country when it’s part of the Earth’s natural resources.
3. How will oil-producing companies survive financially when their oil has all run out?
Unit 6. Oil traps
Lead in
Ex. 1. Think of the following.
1. What geologic folds or formations can trap oil?

2. What geologic folds or formations can never trap oil?

3. What is an oil field?
Text

Ex. 2. The following text will introduce you to the topic of types of oil traps. Read the text and be ready to check your understanding.
 oil traps
All oil and gas deposits are found in geologic traps (oil traps).  There are a variety of geologic traps. Some of them are as follows.
Anticlines and Synclines

An anticline is a large, upward arch of sedimentary rocks, whereas a syncline is a large, downward arch of rocks. Anticlines, but not synclines, form high areas in reservoir rocks and can be gas and oil traps. Folds such as anticlines expose the rocks to erosion. If the anticlines are relatively young, they have not been very eroded and appear as topographic ridges on the surface.
Most anticlines and synclines are not level and are tilted with respect to the surface of the earth. These are called plunging anticlines and plunging synclines. When a plunging anticline or syncline is eroded down, it leaves a characteristic lobate-shaped pattern on the surface.

The formation of anticlines and synclines results in shortening of the earth’s crust. Forces that shorten the earth’s crust are compressional. If an area of the earth’s crust is compressed, the rocks will be folded into anticlines and synclines. If folds are present in the rocks of the earth’s crust, that area probably has been compressed some time in the past.
Domes

A dome is a circular or elliptical uplift. Domes also form gas and oil traps. Before a dome is eroded down, it forms a hill. Oil was first discovered in the Middle East in Bahrain, an island in the Persian Gulf, in 1932. The traps in Bahrain were domes with a low hill on the surface above each of them. A similar low hill above a dome in Saudi Arabia was drilled to find the first oil field there in 1937. If the dome is eroded, it leaves a characteristic bull’s eye pattern on the surface.
Anticlines and domes were the first type of petroleum trap recognized. They form many of the giant oil and gas fields of the world. Most of the Middle East oil fields are in anticline and dome traps. The Cushing oil field of Oklahoma, discovered in 1912, is located southwest of Tulsa. The trap is an anticline with three domes superimposed on it. The major reservoir rock is the Bartlesville sandstone. The best producing wells are on domes. The Cushing oil field will produce 450 million bbl of oil. It was the largest oil field in the world during World War I.
Angular unconformities
An angular unconformity is an ancient erosional surface in which the sedimentary rock layers below the unconformity are tilted at an angle to the layers above the unconformity.
Angular unconformities can form gas and oil traps. One of the sedimentary rock layers tilted at an angle below it must be a reservoir rock that can store gas and oil, usually a sandstone or limestone. The sedimentary rock layer above it must be a caprock that acts as a seal, usually a shale or salt layer. The gas and oil form below the unconformity in a source rock such as black shale. They migrate up into and then through the pore spaces of the reservoir rock until they reach the angular unconformity surface where they are trapped below the caprock. Because angular unconformities can cover large subsurface areas, they can form giant gas and oil fields. 
Vocabulary notes
oil and gas deposit месторождение нефти и газа, залежь нефти и газа
oil trap нефтяная ловушка
variety разнообразие  

anticline антиклиналь 
upward arch восходящая арка
sedimentary rock осадочная порода 
downward arch нисходящая арка 
reservoir rock порода-коллектор
fold складка  

expose обнажать, подвергать действию
relatively относительно
topographic ridge топографическое возвышение, топографический гребень 
level горизонтальный 
tilted наклоненный
with respect to по отношению к 
plunging anticline погружающаяся антиклиналь, переклинальный прогиб  

plunging syncline погружающая синклиналь 
characteristic характерный 
lobate-shaped pattern дольчатый рисунок 
shortening сокращение, уменьшение 
crust земная кора 
shorten сокращать, уменьшать 
compressional компрессионный, сжимающий 
compressed сжатый 
fold складывать(ся), образовывать складки 
compress сжимать, ужимать, сдавливать 
dome купол 
circular круглый, округлый 
elliptical в форме эллипсиса 
uplift подъем, поднятие 
hill холм 
the Persian Gulf Персидский залив 
similar похожий, подобный, аналогичный 
oil field нефтяное месторождение 
characteristic характерный 
bull’s eye pattern рисунок/отпечаток/узор в виде бычьего глаза
giant гигантский, огромный 
oil and gas field нефтегазовое месторождение  

superimposed наложенный (друг на друга), стратифицированный 
reservoir rock порода-коллектор
major основной, главный
producing well продуктивная скважина 
bbl (barrel) баррель 
angular unconformity угловое несогласие 
erosional surface эрозионная поверхность, эродируемая поверхность 
rock layer пласт породы 
tilted наклоненный 
store хранить, содержать, включать
caprock порода-покрышка
seal печать, запечатывающая порода 
shale сланец
salt соль 
source rock исходная порода, материнская порода 
black shale черный сланец, глинистый сланец 
pore space поровое пространство  

cover покрывать 
Controlled practice
Ex. 3. Answer the following questions.

1. What is a geologic trap?
2. What are the examples of geologic traps?

3. What is an anticline?

4. What are plunging anticlines?

5. What can the formation of anticlines and synclines result in?

6. What is a dome?

7. What happens if a dome is eroded?

8. What were the first types of petroleum traps? 

9. What is an angular unconformity? 

Ex. 4. Say whether the statement is true or false. Give your reasons.

1. A syncline is a large upward arch of rocks.

2. Most synclines are level.

3. A dome is a circular or elliptical uplift.
4. Domes can never be gas and oil traps.
5. Angular unconformities were the first type of petroleum trap recognized.

6. Caprocks are usually shales and salts. 

Word study

Ex. 5. Give the English equivalent.

Залежь нефти и газа, нефтяная ловушка, антиклиналь, разнообразие, складка, земная кора, относительно, синклиналь, нефтяное месторождение, порода-коллектор, угловое несогласие, продуктивная скважина, порода-покрышка, печать (запечатывающая порода).
Discussion
Ex. 6. Comment on the following. 
1. Do you think petroleum geologists are paid well?
2. Say what you know about oil crises.

3. Are you interested in what happens to oil prices?

Unit 7. geological Exploration  
Lead in
Ex. 1. Think of the following.
1. What do exploration and developmental geologists differ in?

2. How can geologists detect an oil field?
3. Why are subsurface maps important in petroleum exploration? 

Text

Ex. 2. The following text will introduce you to the topic of oil exploration. Read the text and be ready to check your understanding.
petroleum exploration – 

geological
A geologist is a scientist who studies the earth by examining rocks and interpreting their history. A petroleum geologist specializes in the exploration for and development of petroleum reservoirs. An exploration geologist searches for new gas and oil fields. A development geologist plans the drilling of wells to exploit a field. A petroleum geochemist uses chemistry to explore for and develop petroleum reservoirs.
Seeps

The first commercial oil well in the United States was drilled in 1859 to a depth of 69½ ft (21 m) with a cable tool drilling rig along the banks of Oil Creek in Pennsylvania. The site was chosen because of a natural oil seep, and the purpose of the drilling was to increase the flow of oil.
Every major petroleum-bearing basin of the world has numerous oil seeps where oil is naturally leaking on the surface. This is because not all the oil is trapped as it migrates up from the source rock. Even if the petroleum is trapped, the caprock above the reservoir has often been fractured by folding or another process. Some of the gas and oil from the trap leaks through the fractures and onto the surface to form a seep above the leaky trap. This is why drilling on or near oil seeps was so successful. When oil seeps on the surface, three processes degrade the crude oil to heavy oil, tar, and asphalt. These are water washing, evaporation, and bacteria. Water flowing by the oil will “wash it” by dissolving and removing some of the soluble, lighter fractions. Heating by the sun causes evaporation of the lighter fractions. Bacteria on the surface consume the lighter fractions. The effect of these processes is to degrade the oil into heavy oil, tar, and asphalt.
Geological Exploration Methods

Seepages do not necessarily prove that oil exists in commercial quantities.
Subsurface maps are a necessary part of any reservoir engineering study; and petroleum engineers, as well as geologists, must be completely familiar with their construction and interpretation.
The data for subsurface maps are obtained from a number of sources:

1) well logs;

2) core drilling: shallow, small hole drilling is for information purposes only; the formations encountered are core, i.e. obtained as small cylindrical samples which are readily and accurately identified;
3) strat tests.
Vocabulary notes
petroleum geologist геолог-нефтяник 

exploration geologist геологоразведчик 

development geologist геолог-разработчик 

petroleum geochemistry геохимия нефти и газа  

commercial коммерческий, коммерчески целесообразный 
oil well нефтяная скважина 
cable tool drilling rig установка канатного бурения 
site место 
oil seep просачивание нефти, нефтепроявление, место выхода нефти на поверхность 
drilling бурение
flow of oil поток нефти, нефтяной фонтан 
petroleum-bearing basin нефтегазоносный бассейн 
numerous многочисленный 
leak утечка, вытекать 
trap захватывать 
migrate мигрировать
source rock исходная порода, материнская порода 
caprock порода-покрышка
reservoir бассейн, месторождение, нефтегазоносный пласт, коллектор 
fracture разламывать, ломаться, образовывать трещины, трескаться 
folding складкообразование 
fracture трещина, разлом 
leaky протекающий, пропускающий 
degrade ухудшать, разрушать, портить, превращать в  
heavy oil тяжелая нефть, мазут
tar битум, вязкий остаточный нефтепродукт  
asphalt битум 
water washing водяное орошение, промывка водой 
evaporation испарение
dissolve  растворять 
remove удалять 
soluble растворимый 
light fraction легкая фракция, светлая фракция 
cause вызывать, приводить к 
consume потреблять 
geological exploration methods методы геологической разведки 
seepage просачивание, утечка 
in commercial quantity в коммерчески целесообразном количестве 
subsurface map структурная карта 
reservoir engineering study исследование разработки коллектора 
petroleum engineer инженер-нефтяник 
as well as а также 
well log диаграмма геофизических исследований скважины, каротаж скважины, разрез скважины 
core drilling керновое бурение, колонковое бурение, структурное бурение 
strat (stratigraphic) стратиграфический 
Controlled practice
Ex. 3. Answer the following questions.

1.  What was the first commercial oil well in the U.S.?

2. Why does oil seep?

3. What three processes degrade the leaking oil into heavy oil, tar, and asphalt?

4. How does water degrade oil?

5. How does heat degrade oil?

6. How do bacteria degrade oil?

7. What are the most common geological exploration methods?

8. What can provide data for subsurface maps?

Ex. 4. Define the following.

1. A geologist.

2. A petroleum geologist.

3. An exploration geologist.

4. A development geologist.

5. A petroleum geochemist.

6. A leaky trap.

7. A core sample.

Word study

Ex. 5. Give the English equivalent.

Геологоразведчик, нефтяная скважина, просачивание нефти, бурение, нефтяной фонтан, нефтегазоносный бассейн, утечка, исходная порода, порода-покрышка, коллектор, трещина/разлом, испарение, методы геологической разведки, структурная карта, разрез скважины.
Discussion
Ex. 6. Comment on the following. 
1. Say what you know about the history of oil production.
2. Is there much oil production in Belarus?
3. Discuss with your partner how long world oil production can continue before the Earth is destroyed?
Unit 8. geochemical Exploration                      
Lead in
Ex. 1. Think of the following.
1. What geochemical exploration methods do you know?

2. Which of them are most popular in Belarus and abroad? Why?
3. Which of them are least popular and why?
Text

Ex. 2. The following text will introduce you to the topic of geochemical exploration methods. Read the text and be ready to check your understanding.
petroleum exploration –

GEOchemical
Geochemistry is the application of chemistry to the study of the earth.

Geochemical exploration methods 

Geochemical methods of prospecting are classified as direct or indirect. The direct methods involve the establishment of the presence of dispersed oil components in the form of hydrocarbon gases or bitumens in the soils, waters, and rocks in the vicinity of oil and gas accumulations. The indirect methods are based on the detection of any chemical, physical, or microbiological changes in the soils, waters, or rocks associated with the oil and gas deposits. 

I. The most important of these is the gas survey. 

II. Second in rank to the gas survey is the bitumen survey. This direct method is based on the detection of oil bitumens in the soil using their ability to fluoresce when excited by ultraviolet light. 
III. The hydrochemical techniques can be both direct and indirect. 
Direct hydrochemical indicators of petroleum

The determination of petroleum hydrocarbons in water is direct. The marine hydrocarbon program is an excellent example of the use of the direct gas survey to water-covered regions. It is also possible to conduct a survey of the hydrocarbon gas content of ground water; for example, surveys have been conducted in the Snake River Downwrap using the water from all available wells. 

Beginning in 1955, Gulf Research and Development Corporation scientists developed a technique for using the benzene content of subsurface brines recovered from drill stem tests to predict the presence of petroleum accumulations. This geochemical technique is very useful and should be applied in the drilling of both development and wildcat wells.

In addition to benzene, there are several other hydrochemical indicators of petroleum. Of these indicators, the three most important are: (1) soluble bitumens (naphthenates), (2) iodine, and (3) ammonia.
Indirect hydrochemical indicators of petroleum 
Indirect hydrochemical indicators are the dissolved salts and ions which indicate favorable conditions for the presence of oil reservoirs. These indirect indicators are as follows: 1) hydrosulfides and other reduced compounds of sulfur, 2) absence of sulfates, 3) soda (HCO3), 4) bromine, and 5) the classification of subsurface waters.
IV. Soil-salt methods of prospecting are based on the determination of the content and composition of salts and other mineral components in soils. At present the following types of soil-salt methods are used: 1) chloride, 2) iodine, 3) gypsum, 4) radium. The only one of these which is direct is iodine.
V. The oxidation and reduction potential methods (Eh or redox potential) are a measure of the relative concentrations of oxidized or reduced species in a chemical system. It is known that a reducing atmosphere is necessary for the production of hydrocarbons. The redox potential of petroleum-associated waters is influenced by many reduced species such as sulfur compounds. When the water is brought to the surface, the change in pressure and temperatures will affect the Eh, and if the sample is allowed to come into contact with the atmosphere, the equilibrium of the sample will change immediately. This could be an excellent method with the proper technique and instrumentation.
V. Microbiological prospecting for petroleum involves obtaining suitable samples of soils and waters, analyzing these for hydrocarbon oxidizing microbes, and plotting the results on an areal basis. There have been developed methods utilizing hydrocarbon-oxidation activities of microbes as an indirect index of petroleum hydrocarbons in soils and waters. 
Vocabulary notes
application использование, применение 
geochemical exploration methods геохимические методы разведки 
prospecting разведка, съемка, поиск  
direct прямой, непосредственный
indirect дополнительный, косвенный, непрямой 
direct methods непосредственные методы 
dispersed oil нефть в дисперсном состоянии, капельножидкая нефть 
hydrocarbon gases газообразные углеводороды, углеводородные газы 
bitumen битум 
in the vicinity рядом, поблизости
indirect methods косвенные методы, вторичные методы 
detection определение, установление 
oil and gas deposit месторождение нефти и газа, залежи нефти и газа 
gas survey газовая съемка 
second in rank занимающий второе место 
bitumen survey битуминологическая съемка, битумная съемка 
fluoresce светиться, флюоресцировать
excite вызывать, возбуждать, стимулировать 
hydrochemical techniques гидрохимические методы/приемы/техники 
indicator указатели, маркеры, индикатор, свидетельство 
determination определение, установление 
conduct a survey проводить исследование 
content содержание, содержимое 
ground water грунтовая вода 
well скважина, колодец 
technique метод, прием, техника 
benzene бензол  

brine насыщенный минеральный раствор 
recover from извлекать из 
drill stem tests пластоиспытание, опробование скважины при помощи испытателя пластов, спущенного на бурильной колонне
petroleum accumulation аккумуляция нефти 
development разработка 
wildcat wells поисковая скважина, разведочная скважина 
soluble bitumen (naphthenates) растворимый битум (нафтенаты)
iodine йод 
ammonia аммоний, аммиак
dissolved salts растворенные соли 
favorable conditions благоприятные условия 
oil reservoir нефтяной пласт, нефтяное месторождение
hydrosulfides гидросульфиды 
reduced compounds of sulfur восстановленные серные соединения, соединения серы с низкой степенью окисления 
sulfates сульфаты 
soda натрий
bromine бром
methods of prospecting метод разведки 
determination определение, установление 
composition состав 
oxidation and reduction potential methods метод окислительного и восстановительного потенциала 
redox potential окислительно-восстановительный потенциал 
measure измерение, единица измерения, способ измерения, мера
relative concentration относительная концентрация 
oxidized or reduced species окисленные и восстановленные соединения 
chemical system система химической очистки 
reducing atmosphere восстановительная среда, восстановительная атмосфера 
production of hydrocarbons добыча углеводородного сырья 
sulfur compounds соединения серы 
proper должный, подходящий, надлежащий, правильный 
microbiological prospecting микробиологическая разведка 
samples of soils образцы почвы 
hydrocarbon oxidizing microbes углеводородокисляющие бактерии 
plot the results планировать результаты 
on an areal basis на региональном (локальном, местном) уровне 
utilize использовать
index показатель, индикатор, указатель, маркер, свидетельство, индекс 
Controlled practice
Ex. 3. Answer the following questions.
1. What is geochemistry?
2. Into what two types can geochemical methods be classified?

3. What are the examples of geochemical methods?

4. What are the main direct hydro-chemical indicators of petroleum?

5. What are the main indirect hydro-chemical indicators of petroleum?
6. What are the main types of soil-salt methods?

7. What are the oxidation and reduction potential methods?
8. What is the short for oxidation and reduction potential methods?

Ex. 4. Finish the sentences.

1. The direct geochemical methods involve … . 
2. The indirect geochemical methods are based on  … .
3. The bitumen survey is based on … .

4. Soil-salt methods of prospecting are based on … . 

5. The oxidation and reduction potential methods (Eh or redox potential) are a measure of … .
6. Microbiological prospecting for petroleum involves a) obtaining …, b) …, and c) plotting … . 

Word study

Ex. 5. Give the English equivalent.

Разведка (2 варианта), геохимические методы разведки, залежи нефти и газа, газовая съемка, скважина, пластоиспытание, насыщенный минеральный раствор, грунтовые воды, битумная съемка.
Discussion
Ex. 6. Comment on the following. 
1. Do you think we’ll start mining the Moon and Mars one day?
2. Do you think mining companies should be allowed to make billions of dollars from the Earth’s natural resources?
3. If the decision was yours, would you ban mining around the world?
 Unit 9. Geophysical exploration 
Lead in
Ex. 1. Think of the following.
1. What geophysical exploration methods do you know?

2. Which of them are most popular in Belarus and abroad? Why?
3. Which of them are least popular and why?
Text

Ex. 2. The following text will introduce you to the topic of geophysical exploration methods. Read the text and be ready to check your understanding.
petroleum exploration – geophysical
The geophysical exploration methods are gravitational method, magnetic method, seismic method, electrical, and electromagnetic methods.
Seismic reflection techniques are the most widely used geophysical technique in hydrocarbon exploration. They are used to map the subsurface distribution of stratigraphy and its structure which can be used to delineate potential hydrocarbon accumulations. 
The seismic method uses a source and detectors. The source, such as dynamite, is located on or near the surface and gives off an impulse of sound energy into the subsurface. The sound energy bounces off sedimentary rock layers and returns to the surface to be recorded by the detectors. Sound echoes are used to image the shape of subsurface rock layers and find traps.
Well logging is another widely used technique as it provides necessary high resolution information about rock and fluid properties in a vertical section, although they are limited in areal extent. This limitation in areal extent is the reason why seismic reflection techniques are so popular; they provide a method for interpolating and extrapolating well log information over a much larger area.
Gravity and magnetics are also used, with considerable frequency, in oil and gas exploration. These can be used to determine the geometry and depth of covered geological structures including uplifts, subsiding basins, faults, folds, igneous intrusions and salt diapirs due to their unique density and magnetic susceptibility signatures compared to the surrounding rocks.
Remote sensing techniques, specifically hyperspectral imaging, have been used to detect hydrocarbon microseepages using the spectral signature of geochemically altered soils and vegetation.
Specifically at sea, two methods are used: marine seismic reflection and electromagnetic seabed logging (SBL). Marine Magnetotellurics (mMT) or marine Controlled Source Electro-Magnetics (mCSEM) can provide pseudo-direct detection of hydrocarbons by detecting resistivity changes over geological traps (signaled by seismic survey), then minimizing the number of wellcats.
The only way to know for sure if a trap contains commercial amounts of gas and oil is to drill an exploratory or wildcat well. Many wildcats are dry holes with no commercial amounts of gas or oil. The well is drilled using a rotary drilling rig. There can be thousands of feet of steel drillpipe with a bit on the end, called the drillstring, suspended in the well. By rotating the drillstring from the surface, the bit on the bottom is turned and cuts the hole. As the well is drilled deeper, every 30 ft drilling is stopped and another section of drillpipe is screwed on the drillstring to make it longer. The power to the rig is supplied by diesel engines. A steel tower above the well – the derrick or mast – along with a hoisting line and pulley system, is used to raise and lower equipment in the well.
Vocabulary notes
gravitational method гравитационный метод 

magnetic method магнитный метод, метод магнитосъемки, магнитометрический метод
seismic method сейсмический метод, метод сейсмической съемки 
electrical method метод электроразведки, геоэлектрический метод 
electromagnetic method электромагнитный метод, индуктивный метод 
seismic reflection techniques метод отраженных волн, МОВ
hydrocarbon exploration разведка на залежи углеводородов, нефтегазопоисковая разведка 
subsurface грунт, почва, подповерхность 
distribution распределение, размещение, представленность 
delineate определять, изображать 
hydrocarbon accumulation скопление углеводородов 
a source источник, генератор, излучатель, сейсмоисточник, источник возбуждения 
detector сейсмограф, сейсмоприемник 
give off распространять, производить 
sound energy акустические волны, звуковая энергия 
bounce off отталкиваться 
record записывать 
to image изображать, отображать, делать снимок, отражать, представлять, проецировать, моделировать, получать изображение
subsurface грунт, почва, подповерхность

rock layer обратный фильтр
well logging каротаж, каротажные работы, геофизические исследования скважин  
high resolution information высокоразрешающая информация 
properties свойства 
vertical section разрез, вертикальная секция, вертикальный разрес, горизонтальный разрез, срез 
areal региональный, локальный
interpolate вводить, оценивать, вставлять текст, делать вставку, интерполировать  

extrapolate экстраполировать, распространять 
frequency частота 
determine определять, устанавливать 
covered structure скрытая структура 
uplifts подъем, возвышенность
subsiding basin отстойный бассейн
fault трещина, разлом, сброс 
fold  складка
igneous intrusions магматические интрузии 
salt diaper соляной диапир  

magnetic susceptibility магнитная чувствительность, магнитная восприимчивость 
magnetic signature магнитная аномалия, график магнитного поля, кривая магнитного поля
surrounding rock окружающая порода, вмещающая порода, материнская порода 
remote sensing techniques метод дистанционного зондирования, дистанционный метод 
hyperspectral imaging гиперспектральное зондирование 
microseepage микрофильтрация, микропросачивание, микроутечка 
spectral signature спектральная характеристика, спектральные параметры 
altered измененный, изменившийся 
vegetation растительность 
seismic reflection сейсмическое отражение, сейсмически отраженная волна 
electromagnetic seabed logging 

Magnetotellurics магнитотеллурический метод разведки
Controlled Source Electro-Magnetics магнитотеллурический метод с управляемым источником
resistivity сопротивление, электросопротивление, удельное сопротивление 
seismic survey сейсморазведка 
wellcat 
гусеничный трактор-вездеход, 
твёрдая огнеупорная глина, узел из загнутых нитей троса (для заправки в канатный замок)
commercial amounts коммерчески целесообразное количество 
drill бурить 
exploratory well разведочная скважина 
wildcat well разведочная скважина, поисковая скважина 
dry hole безрезультативная скважина 
rotary drilling rig 
роторная буровая, установка вращательного бурения
steel drillpipe стальная бурильная (буровая) труба 
a bit буровое долото, головка бура, долото бура
drillstring буровая (бурильная) колонна 
suspended подвешенный, висячий 
screw закреплять, привинчивать 
power электропитание 
diesel engine двигатель с воспламенением рабочей смеси от сжатия
steel tower стальная вышка, стальная опора 
derrick подъемный кран, нефтяная вышка, вышка для бурения 
mast 
подъёмная вышка самоходной буровой установки, буровая вышка, подпорка, hoisting line подъемный канат, подъемный трос 
pulley system талевая система 
raise поднимать
lower опускать 
in the well в скважине 
Controlled practice
Ex. 3. Answer the following questions.

1. What are the types of geophysical exploration methods?
2. What are seismic techniques used for?

3. How does seismic method work (speak about a source and detector)?

4. Why are seismic techniques so popular?

5. What is the main advantage of well-logging?

6. What is the main disadvantage of well-logging?

7. What are gravity and magnetics used for?

8. What are remote sensing and techniques used for?

9. What is the most reliable way to know if a trap contains commercial amounts of gas and oil? 

10. What equipment/tools is/are involved in drilling a well? 

Ex. 4 Correct the mistakes.

1. Seismic reflection techniques are the least widely used geophysical technique in hydrocarbon exploration.
2. The source, such as dynamite, is located deep in the surface and gives off an impulse of sound energy into the subsurface.
3. Two methods specifically used at sea are remote sensing techniques and magnetics.

4. The only way to know for sure if a trap contains commercial amounts of gas and oil is to drill a developmental well.

5. As the well is drilled deeper, every 9.1 ft drilling is stopped and another section of drillpipe is screwed on the drillstring to make it longer.
Word study

Ex. 5. Give the English equivalent.

Метод сейсмической съемки, метод отраженных волн, скопление углеводородов, генератор, сейсмоприемник, каротаж, частота, сброс, складка, магматические интрузии, вмещающая порода, сейсморазведка, разведочная скважина (2 варианта), безрезультативная скважина, роторная буровая установка, буровое долото, буровая вышка.
Discussion
Ex. 6. Comment on the following. 
1. Would you like to work in mining?

2. Why is mining considered to be one of the most stressful jobs?
3. Do you think mining damages the environment? In what way?

 Unit 10. Types of wells
Lead in
Ex. 1. Think of the following.
1. What is the English for «скважина»? (give three or four variants). 
2. Why do you think English geologists refer to oil-wells as black cats?

3. How many oil fields are there in our country? Which of them are for developing?
Text

Ex. 2. The following text will introduce you to the topic of types of wells. Read the text and be ready to check your understanding.
types of wells
A well drilled to discover a new oil or gas reservoir is called a wildcat or exploratory well. It can be drilled in an area that has no production (new-field exploratory well) or to test a new reservoir rock that has no current production in a producing area (new-pool exploratory well) that is either shallower (shallower pool test) or deeper (deeper pool test) than current production. An exploratory well can also be drilled to significantly extend the limits of a discovered field or to significantly extend the limits of a discovered reservoir (outpost or extension test, or step-out well). A rank wildcat is drilled at least 2 miles (3 km) away from any known production. If the well discovers a new field, it is called the discovery well for that field. As soon as possible after a discovery, the size of the field must be determined. If this is private fee land, it must be determined which leases need to be drilled to maintain the leases and which can be abandoned. If this is an offshore field or in a remote area or foreign country, the size of the field needs to be determined to compute the amount of oil and gas that can be produced (reserves). This will determine if the field is large enough to economically justify further development. Field size is determined by stepout, delineation, or appraisal wells that are drilled to the sides of the discovery well. If the oil-water or gas-water contact can be located on all four sides of the discovery well, the area of the field can be determined. Wells drilled in the known extent of the field are called developmental wells. Wells drilled between producing wells in an established field to increase the production rate are called infill wells.

Vocabulary notes
well скважина 

discover открыть, обнаружить 

oil reservoir нефтяное месторождение
gas reservoir газовое месторождение 
wildcat разведывательная скважина, поисковая скважина 
exploratory well разведывательная скважина, поисковая скважина

production добыча 

field месторождение, залежь 
test проверить 
reservoir rock порода-коллектор 
current текущий, происходящий в настоящее время
producing area продуктивная площадь, добывающий регион 
pool месторождение, залежь  

extend the limits расширить границы, выйти за пределы 
outpost разведочная/оценочная скважина 
extension test оценочная скважина 
step-out well доразведочная скважина 
rank wildcat поисково-разведочная скважина на новой площади (еще не введенной в эксплуатацию)
discovery well первая скважина нового месторождения, скважина-первооткрывательница 
lease аренда, договор об аренде, условия найма 

offshore field шельфовое месторождение 
remote отдаленный, далекий 
compute вычислять, рассчитывать 
produce добывать  

reserves запасы 
justify оправдывать 
further development дальнейшая разработка, дальнейшее развитие 
stepout пробуренный за пределами контура месторождения, скважина, пробуренная непосредственно за пределами контура месторождения
delineation well доразведочная скважина, оконтуривающая скважина 
appraisal well оценочная скважина 
oil-water or gas-water contact водонефтяной и газоводяной  контакт 
developmental well рабочая скважина 
producing well производящая скважина, действующая скважина, эксплуатационная скважина 
production rate темпы добычи, производительность, нефтеотдача 
infill well уплотняющая скважина 

Controlled practice
Ex. 3. Answer the following questions.
1. What is the difference between exploratory and developmental wells?
2. What are the two types of exploratory wells (according to their role)?

3. What are the two types of exploratory wells (according to the results of exploration)?

4. What are the two types of exploratory wells aiming to find oil and gas?

5. What do we call exploratory wells aiming to extend the field limits?

6. What are the two types of discovery/producing wells?

7. What is a developmental well for?

8. What are the two major types of developmental wells?
Ex. 4. Explain the following.
1. An exploratory well.

2. A developmental well.

3. A new-field well.

4. A new-pool well.

5. An extension well.

6. A discovery well (a producing well).

7. An appraisal well.

8. A dry hole.

9. An infill well. 

Word study

Ex. 5. Give the English equivalent.

Скважина, разведывательная скважина, добыча, месторождение, оценочная скважина, доразведочная скважина, шельфовое месторождение, добывать, газоводяной контакт, разведывательная скважина, производящая скважина, уплотняющая скважина  
Discussion
Ex. 6. Comment on the following. 
1. What things come into your mind when you hear the word-combination ‘oil production’?
2. Say what alternative sources of energy you know. Why is it important to develop them? Which of them are to be developed in the first turn?
3. What dangers does a petroleum geologist have to face?
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